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Iowa  State  Highway  Commission,  623 
Land  Valuation  Stiff  and  War  Ser- 
vice, 116 
Law  and  Engineering,  379 
Leeds  Sewage  Disposal,  59 1 
Lilian  Bradshaw  Fund,  417 
Local  Authorities  and  Economy,  426 
Local  Authorities  and  Recruiting,  4-t6 
Local  Government  in  191.5,  670 
Lonaon  County  ( 'ouncil  Tramways,  2 
London  University  Technical  Classes, 

303 
London    Water :     Dr.    Houston    and 

Lime  Treatment,  302 
Main  Roads  in  Ireland,  5.39 
Maisonettes,  .594 

Manchester  Municipal  School  of  Tech- 
nology, 151 
Manchester  Sewage  Disposal,  417 
Meaning  of  "  Vitrified,"  255 
Mechanicll  Haulage,  41 
Methods  of  Water  Sterilisation,  469 
Metropolitan    Munitions   Committee, 

254 
Monaghan  Appointment,  350 
Motors  for  Municipal  Work,  ,350 
Municipal     Architecture     in     Man- 
chester, 402 
Municipal  Employees  and  Recruiting, 

203 
Municipal      Engineering     War-time 

Appointments,  1,  41 
Municipal  Engineers  and  the  War,  416 
Municipal  Officers  and  War  Charities, 

670 
Municipal  Politeness,  617 
Municipal  Progress  iu  Calcutta,  470 
Municipal  "  Push  and  Go,"  402 
Municipal    Waterworks    Association, 

379 
Negligence :   Liability  of  Contractor, 

470 
Oil-mixed  Concrete,  203 
Orientation  of  Roads  and  Buildings, 

1.54 
Partial  Recreation  of  Old  Buildings, 

130 
Preesall  Councillor's  Obsession,  2.54 
Preliminary  Treatment  of  Sewage  in 

Cultivation  Tanks,  621 
Professor  Schuster's  Presidential  Ad- 

dres.=,  278 
Progress  of  Sanitation  in  War  Time, 

446 
Protection  of  Ancient  Buildings,  277 
Public  Baths  and  Cinematographs,  3 
Public  Health  Administration,  490 
Public  Health  in  Essex,  101 
i'ublio  Health  in  Marylebone,  70 


Minntes      of      Proceedings    (mn- 
tinned) ;  — 
Qualification  of  an  Engineer,  42i; 
Quantity  Surveyor,  671 
Question  of  Salary,  623 
Rainfall  in  1914,  351 
Reduced  Lighting  and  Reduced  Pay- 
ment, 671 
Reinfoi'ced  Concrete,  42 
Reinforced      Concrete      Roads     aud 

Sewers,  177 
Kamoval  of  Snow,  561 
Remuneration  of  Architects,  253 
Repairing  Brick    Sjivers  and    Aqiij- 

duots,  669 
Reporting  of  Meetings,  471 
Retaining  Wall  Eiuiuiry,  302 
Return  as  to  Water  Undertakings,  225 
River  Conditions  in  Lancashire,  491 
Road  Board  Fund's  aad  the  War,  71 
Road  Board  Report,  226 
Road  Classificsktion,  97 
Road  Maintenance  and  Economy,  179 
Road  Tarring  Statistics,  417 
Rural  District  Councils'  Accounts,  616 
Rural  Road  Surveyor,  514 
Rural  Water  Supplies,  98 
Salcombe  Surveyor's  Silary,  471,  191 
Sanitation  in  Kimberley,  61    6 
Sanitition  in  War  Time,  278 
Sanitary  Progress  in  Peru  and  lijlivia, 

403 
Scavenging  by  Contract,  179 
Security  of  Tenure,  127 
Service  of  Closing  Orders,  155 
Sewage  Disposal  by  Ai'ration,  253,  562, 

651 
Sewage  Disposal  by  Dilation,  .593 
Sewage   Disposal   by  Inciaeration,  490 
Sewage  Disposal  in  Philadelphia,  71 
Sewage  Disposal:  The  Final   Report, 

301 
Sewage  Treatment  by  Aeration,  129, 

115 
Silsden   Council    and   the   Surveyor- 
ship,  99 
Sludge  Pressing,  99 
Smoke  Abatement,  3o7 
Solid  Tyre  Rim  Diameters,   13 
Some  Results  of  Hypochlorite  Treat- 
ment of  Water,  561 
Standardisation  of  Statistics,  514 
State  Control  of  Sanitary  Administra- 
tion, 471 
State  Officials  and  their  Motor  Cycles, 

595 
Stratford-on-Avon  Appointment,  670 
Superannuation,  2 
Supply  of  Timber,  621 
Surveyor  or  Foreman  ?  71 
Surveyors  aud  War  Work,  43 
Surveyors'  Institution,  489 
Tar-macadam,  70 
Tar,  Pitch,  and  Bitumen,  201 
T'eohnical  Education,  351 
Temperature  Changes  in  Concrete, 319 
Timbering  Deep  Trenches,  125 
Tiverton  Councillors  and  the  County 

Surveyor,  202 
Town  Roads,  153 
Trade  EllUients,  131 
Trades  Unionists  and  Housing,  3U3 
Tramways  in  War  Time,  325 
Tramway  Track  Construction,  99 
'I'renches,  98 
Trend  of  Modern  Road  Construction, 

Typhus  in  Serbia,  425 

Village  Sanitation,  302 

Village  Water  Supply,  351 

Virtue  of  Cleanliness,  43 

War  and  Engineering  Industry,  539 

War  and  Road  Maintenance,  227 

War-time  Economies,  254,  491,  515, 595 

AVar  Work  for  Professional  Men,  203 

Water  Pollution  Dangers,  .538 

Water  Supply  of  the  Metropolis,  178 

Wiltshire  Main  Roads,  227 
Modern  Development  of  Water  Power, 

597 
Modern  Euclid  on  Boarding-houses,  A, 

39:'. 
Modern  Road  Construction,  Trend  of, 

278 
Monaghan  Appointment,  A,  350,  393,  461 
Motive-power,  Gas  and  Electricity  for, 

676 
Motor-brooms,  Road-sweeping  by,  38G 
Motorists  and  the  Budget,  3.56 
Motor  Licence  Duties,  Cork  and,  597 
Motor  Omnibuses,  Collapsible  Hood  for, 

174 
Motor  Omnibus  Traffic,  375 
Municipal  Engineers,  Romans  as,  375 
Municipal  Engineers,  Training  of,  57:; 
Municipal  Enterprises  and  Income-tax, 

461 
Municipal  Motor  'Buses,  685 
Municipal  I'oliteness,  617,  660,684. 
Municipal  "  Push  and  Go,"  402 
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Municipal       Tramways       Associa- 
tion :— 
Annual     Conference     and     IJiisiness 
Meeting.  311,  375 

Municipal  r.  Private  Trading,  i~7 

Municipal     Waterworks     Associa- 
tion:— 

Annual  Meeting,  3'JS 


N 

National     Physical    Laboratory    Road 

Tests,  (iT 
National  Koad  Conference  and  Exhibi- 
tion, 29,  ll, -IS,  73,  78,  lOli 
Newcastle-under-Lyme,  Housing  at,  374 
Newcomin  Memorial,  Proposed,  576 
Newport  Riverside  Wall,  306 
Nish,  Stone-cobbled.  551 
Northamptonshire  Roads,  92 
Norwich  Electricity  Works,  110 
Norwich  Sewage  Syphon,  51S 
Nuisance  from  Power  Station,  584 
Nuneaton  Rural  District,  Water  Supply 
in,  430 


Oil-mixed  Concrete,  203 

Old  Buildings,  The  Partial  Rs-erection 

of,  130 
Open  Rectangular  Channels,  Discharge 

of.  111 
Orientation  of  Roads,  154 
Ossett,  Spa  Sewage  Works,  472 
Oxford  Tramways,  (J37 
Oxidation  of  Sewage  Without  the  Aid 

of  Filters,  445, 450 


Parliament,  Bills  in,  147 

Perth's  Proposed  Water    and    Sewage 

Schemes,  339 
Peru,  Sanitary  Progress  in,  412 
Portland  Cement,  Manufacture  of,  U27 
Post-mortem  Praise,  443 
Preesall  Councillor's  Obsession,  254 
Private  Bills :  Effect  of  Treasury   Ee- 

strictionSi  576 
Private  Well  Supplies,  Depletion  of,  429 
Progress  of  Sanitation  in  War  Time,  446 
Protection  of  Ancient  Buildings,  277, 297 
Provisional  Orders,  Board  of  Trade  and, 

496 
Public  Baths  and  Cinematographs,  3,  59 
Public  Water  Supplies,  326,  331,  371 
Publications  :— 

Applied  Mechanics,  558 

Arithmetic  for  Carpenters  and  Buil- 
ders, 558 

Australian  Roads,  557 

Barnstaple— the   Gateway    to   North 
Devon,  443 

Case  for  Town  Planning,  377 

Continuous  and  Alternating  Current 
Machinery  Problems,  532 

Cornered    by    Scouts :    A    Scouting 
Story,  (Ul 

Dartmouth,  Totnes,   and    the   River 
Dart,  443 

Elementary  Chemical  Microscopy,  173 

Elements  of  Surveying  and  Geodesy, 

J-'ivc-figure  Mathematical  Tables,  399 
Law  Relating  to  the  Taxes  on  Land 

Values,  54 
Levelling  and  its  General  Application 

217 
Limes  and  Cements,  558 
Local  Government  in  1915,  670 
Manual  for  Health  Officers,  558 
Masonry,  217 
Materials     of     Construction:     Their 

Manufacture.  Properties,  and  Uses, 

364 
Modem    Boiler-room     Practice    and 

Smoke  Abatement,  413 
Mortality  Laws  and  Statistics,  558 
Non-septic  House  and  Town  Sewage 

Draining  and  Sewage-Drainage  Ven- 
tilation Systems,  81 
Pocket  Not«s  and  Remembrancer  for 

Sanitary  Inspectors,  217 
Practical     Design     of     Steel-framed 

Sheds,  557 


Publications  (continued) : — 

Practical  Shop  Mechanics  and  Mathe- 
matics. 558 

Public  Health  Administration,  490 

Purification  Plants  and  their  Oi^era- 
tions,  443 

Railroad  Field  Manual  for  Civil  Engi- 
neers, 217 

Railroad  Taper,  413 

Refuse  Disposal,  217 

Reinforced  Concrete  Road  Founda- 
tions, 223 

Report  of  the  National  Koad  Confer- 
ence and  Exhibition,  1915,  413 

Rivington's  Notes  on  Building  Con- 
struction, 363 

Solid  Tyro  Rim  Diameters,  43 

Stability  of  Masonry  and  other  Struc- 
tures Subieot  to  the  Pressure  of 
Earth  aud  Water,  364 

Structural  Design,  413 

Tramway  Track  Construction,  99 

Transactions  of  the  Institution  of 
Water  Engineers,  413 

Trench  Openings  and  Reinstatements, 
104 

Valves  and  Valve  Gears.  217 

Working    Data  for  Irrigation   Engi- 
neers, 173 
"  Pyrene"  Fire  Extinguisher,  185 


Qualifications  of  an  Engineer,  426 
Qualifications  of  Sanitary  Inspectors,  292 
Quantity  Surveyor,  The,  671 


R 

Rainfall  in  1914,  351 

Rainfall  on  Gathering  Grounds,  Compu- 
tation of,  377,  380 
Real  Devotion  to  Duty,  235 
Refuse  Destructor  By-products,  16 
Refuse  Destructor  Clinker  Roads,  93 
Reinforced  Concrete  : — 

A  Year's  Work,  587 

Bow  Bridge,  Wateringbury,  474 

'■  B.K.C."  Reinforced  Concrete  .Roads, 
47 

Bridge  Building  in  Essex,  468 

Broadmead  Bridge,  Woking,  110 

Coke  Breeze  Concrete,  587 

Dusting,  587 

Failures,  .587 

Forth  and  Wilsontown  Waterworks, 
Lanark,  552 

Newport  Riverside  Wall,  306 

Regulations,  42,  587 

Reinforced  Concrete  for  Roads,  Sewers, 
&c.,  177 

Road  Foundations,  223.  231 
Retaining  Wall  Inquiry,  302 
Retrenchment  in  Public  Departments 

330 
Ribble  Watershed,  Sewage  Disposal  in 

the,  83 
Riparian  Owners,  Rights  of,  454 
Ripon  C.^mp   Sewage  Disposal   Works, 

516 
Koads  aud  Streets  :— 

Adequacy  of  Bituminous  Roads,  4 

Aggregates  aud   Fillers  for  Bitumin- 
ous Road  Construction,  427,  428 

Aldershot   Asphalt  Road   Carpeting, 

A  Matter  of  Chippings,  255 

Arterial  Roads  in  Greater  London,  25. 

622,  632 
Belper,  341 
Birmingham,  189, 190 
Bitumastic   Road  Carpet  from  Des- 
tructor Clinker,  161 
Bituminous  Roadsi  4,  427,  428 
"B.R.C."  Reinforced  Concrete  Roads, 

47 
Breaking  Up  of  Tarred  Surfaces,  660 
Chancellor  and  Road  Board  Fund,  327 
Classification  of  Bitumens,  93,  187 
Classification  of  Roads,  78,  97. 106, 121 
Clydebank  Improvements,  283 
Concrete  Road  Making  in  New  York 

State,  188 
Concrete  Roads,  264 
Cumberland  Roads,  112 
Damage  by  Military  Traffic,  491 
l^amage  by  Studded  Wheels,  679 
Droitwich  Council    aud    the  Roads, 


Roads  and  Streets  (omtinned)  .— 
Economical  Road  Construction,  110 
Equipment  for  Highway  Work,  374 
Essex  Main  Roads,  103 
Examination  Questions  in  Road  Con- 
struction, 231,  269 
Expenditure  on  Main  Roads,  147 
Gritting  Machine,  173 
Heavily  Loaded  Wheels,  538 
Heavy  Traffic,  41, 43,  63,  94,  103 
Hedge  Trimming  and  Tree  Pruning, 

515,  525 
Herefordshire,  72 
Hornsey,  161 

Horse  'Traction  in  Relation  to  Cleans- 
ing Work,  42,  54 
Improvement  and  Maintenance,  153, 

156, 162,  164 
Iowa  State  Highway  Commission,  623 
Isle  of  Wight  Rural  District,  120 
Johannesburg,  432,  459,  480 
Kent,  189 

Locomotives  on  Bridges,  597 
London  and  the  Road  Board  Grants, 

131 
Maintenance  and  Economy,  179.  191 
Maintenance     and      Resurfacing     of 

Roads  on  Clay  Subsoil,  6.5,  69 
Mexican  Asphalt,  439 
"Mexphalte"  Ko.ad  Works  in  Military 

Camp=:,  389 
Middlesex  County  Roads,  282 
Military  Road  Terms,  543 
Military  Traffic,  .563 
"  Monolastic  "  in  Kensington,  439 
National  Physical  Laboratory   Tests, 

67 
National  Road  Conference  and  Exhi- 
bition, 29,  44,  48,  73.  78,  106 
Norfolk   Rxads  and  Bridges,  94,  553, 

611 
Northamptonshire,  92 
Northumberland,  227 
Orientation  of  Roads,  153 
Oxfordshire   Reconstruction   and  Im- 
provement Scheme,  2.52 
Proposed  Suspension  of  Road  Board. 

330 
Reconstruction  of  Belgian  Roads,  184 
Reconstruction  Schemes  in  Warwick- 
shire and  Worces'ershire,  32 
Refuse  Destructor  Clinker  in   Road 

Work,  17,  93 
Reinforced  Concrete  Roads,  47.  177. 

182,  281 
Reinstatement  of  Trenches,  5,  347 
Resurfacing  Main  Roads,  35 
Road     Board     and    Holland    County 

Council,  85 
Road  Board  Finance,  478 
Road  Board  Funds  and  the  War,  71 
Road  Board  Grants,  77.  415, 461,-196 
Road  Board's  Annual  Report,  226,  236 
Road  Board's  New  Offices,  633 
R3ad   Engineers  and   Heavy    Traffic, 

41,  43 
Road  Makers  and  Road  User.^,  93 
Road  Making  in  Flanders,  220 
Road  Making  in  tha  Treutino,  226 
Roads  and  Health,  210 
Road  Surveying  cum  Road  Survejors' 

Position,  524 
R>ad  Warnings.  403 
Road  Widths.  675 
Road  Work  at  the  Front,  508 
Rural  Highways,  406,  44S 
Sheffield,  345 
"  Slipperiness,"  424 
Somerset,  251,  340 
Steam  Roller  Hire,  381 
Stockport  Pavings,  479 
Stone-cobbled  Nish,  551 
Sunday  Road  Sweeping,  213 
Surrey,  28,  276 

Sweeping  by  Motor  Brooms,  336 
Tar-macadam  Roads   in  Bedford.  57 

70 
Tar-macadam  Work  in  Clackmannan- 
shire, 290 
Tar,  Pitch,  aud  Bitumen,  201,  204  221 
Tarring,  187,  190,  273 
Tarring  Statistics,  447 
Tars,  103 

Tar-spraying  in  Elgin,  471 
Testing  of  Roads  and  Materials,  67 
Town  Roads,  156 
Trench  Openings  and  Reinstatements, 

98,  104,  126 
Trend  of  Modern  Road  Construction, 

278 
United  States  Highway  Improvement, 

Unused  Public  Subways,  473 
Use  of  Crude  Tar,  539,  543 
Use  of  Large  Stone  Chips  in  Bitumin- 
ous Roads,  307 
Warwickshire,  32,  197 
W  iltshire,  227 

Wood  Paving  Maintenance  Costs,  189 
Worcestershire,  32,  257 
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Road     Surveyors'     Association    of 
Scotland:  — 

Annual  Meeting,  'l-'l 
Koraans  a?  ilunicipal  Engicesrs,  3i;> 
Royal  Sanitary  Institute:— 

r.rishton  Meeting,  284 
Bur.il  District  Councils'  Accounts.  6 ib 
Kural  Highi«-ay5,  «I5.  44S 


S 

St.  Austell's  Xew  rieasnre  Grounds,  2?9 
Salcombo  Surveyor's  Salary,  471,  401 
Sanitation  in  War  Time,  iTS 
Sanitation ,  Town  Planning  and,  ai4 
Sanitary  Administration,  State  Control 

Sanitary  Inspectors'  Qualifications,  292 
Sanitary  Progress  in  Peru  and  Bolivia, 

■*1-  ^     i.      t 

Scavenging :  Administration  r.  Oontracr, 

424 

Scavenging  by  Contract,  1  iSi 

Sectional  St«el  Buildings,  oG 

Security  of  Tenure,  571 

Sea  Defences.  Bognor,  358 

Sea  Outfalls,  Protection  or,  47s 

Service  of  Closing  Orders,  V>'> 

Sewerage  and  Sewage  Disposal:— 
Activated   Sludge    Experiments,  211, 
253,  258,  450,  502,  Mi,  604,  t>29,  C4.j,&t8 
Algie  Growths  on  Sewage  Filters,  423 
Assessment  of  Sewer.*!.  105 
Be.iutifving  Sewage  Works,  351 
Bingley's  New  Works,  47.J 
Bio-chemical  Method  of  Purification, 

593,  IXW 
Cairo  Sewerage,  474 
Camp  Sanitation,  245 
Derwent  Valley  Drainage  Board_,  189 
Destructive  Trade  Effluents,  657 
Discharge  of  Upon  Rectangular  Chan- 
nels, HI 
Disposal  by  Dilution.  .503,  r,flO,f,3(, 
Disposal  by  Incineration,  4'.)0.  498 
Disposal  of  Liquid  Wastes  from  Manu- 
facturing Processes,  228.  279 
Disposal  of    Suspended  Matter.  C60, 

Drai'nability  of  Emscher  Tank  Slu  Jge, 

3<44 
East  Retford,  39 
Economy  of  Deep  Percolating  Filters, 

.537,  .540 
Electrolytic  Treatment,  489,  502 
Improvements  in  Cultivation  Tanks, 

596,  621  „,     . 

Kingston-on-Thames  Sewage   Woiss, 

212 
Laying  of  Sewer  Pipe,  20.) 
Leeds  M.iin  Sewerage  and  Sawago  Dis- 
posal, 135,  594 
Manchester,  447 
Matlock  District  Drainage,  262 
Newquay  Drainage.  120 
New  Type  of  Street  Gaily,  .557 
Obstructions  in  Sewers,  393 
Philadelphia,  71 
Purification  by  Forced  Aeration,  129, 

132, 143 
Eeinforced  Concrete  Sewers,  177,  182 
Repairing  Brick  Sewers,  0C9 
Ribble  Joint  Committee,  83 
Ripon  Camp  Disposal  Works,  516 
River  Conditions  in  Lancashire,  491 
Royal  Commission  and  M.anufacturers' 

Wastes,  85 
Sheffield,  345,  :^49 

Shone    Non-septic    Sewage  Drainage 
and  Drainage  Ventilation  Systems, 
SO 
Slate  Beds,  411 
Sludge  Pressing,  99, 100 
Southall-Norwood,  139 
Spa  Sewage  Works,  Ossett,  472 
Staffordshire,  509 
Syphons,  518 

The  Final  Report,  285,  301 
Trade  Effluents,  131 
Treatment  after  the  War,  637 
Wanstead  Sewage  Works  Extensions' 

188 
West  Riding  Disposal  Problems,  657 
Wolverhampton,  240 
Works     Operation     and     Analytical 
Methods,  322 
Sheet  Prismatic-Lens  Glass,  556 
Sheffield  Highway  and  Sewerage  Work, 
■»45 

Sheffield  Town  Planning  Schemes,  555 
Shrewsbury  Housing  Scheme,  321 
Silsden  Surveyorship.  99 
Sleaford  Rural  District,  Water  Supply 

in  the,  479 
Smithfield  Club  Show  Exhibits,  .567 
Smoke  Abatement,  327 
Snow,  Itemoval  of,  .501,  609 


Society  of  Engineers,  382, 660 
Solid  'Vyre  Rim  Diameters,  41 
Somerset     County     Surveyor   at     tho 

Front,  581 
Southall-Norwood,  Sewage  Disposal  at, 

139 
Southwark  Bridge  Reoonstrnotion,  12 
Staffordshire,  Sewage  Disposal  in,  509 
Statistics,  The  Standardisation  of,  514 
Status  of  the  Eagiaeer,  379,  381 
Steam  Roller  Hire,  3S1 
"Steam    Water"    System  of  Heating-, 

211 
Stirlingshire.  Motor  Traffic  in,  77 
Stockport,  Street  Lighting  in,  477 
Stoke  Officials  and  their  Motor  Cycles, 

595 
Storage  Systems,  113 
Stratford-on-Avon  Appointment,  670 
Sunday  Road  Sweeping,  213 
Superannuation,  2 
Superannuation,     Bristol    Corporation 

and,  174 
Surrey  Koads,  28 
Surveyor  or  Foreman  ?  71 

Surveyors'  Institution  : — 

Presidential  Address,  489 
Suspended  Matter  in  Sewage,  Disposal 
of,  669,  672 


Temperature  Changes  in  Concrete,  319 
Temporary  Building's  for  Military 
Purposes  :— 

Hutments,  352 

Shelters    for   Chest   and    "  Gassed " 
Cases,  390 

Timbers,  333 
Things  One  Would  Like  to  Know,  12,  55, 

79,  116,  138. 172,  190,  210,  251,  272,  299, 

313,  340,  370,  399,  423,  433,  458,  477,  510, 

518,  549,  586,  007,  641,  654,  6S8 
Tilbury,  Housing  at,  494 
Timbering  Deep  Trenches,  425 
Timber.  Supply  of,  621,  657 
Tiverton  Councillors  and   the   County 

Surveyor.  202 
Town  Planning  Institute  ;— 

President's  Address,  375 
Town  Roadi,  153,  162 
Traction  Engine  Restrictions,  161 
Trade  Refuse,  Collection  of,  436 
Tramway  Rail  Corrugation,  375 
Tramway  Rails,  Standardisation  of,  375 
Tramways,  London  County  Council,  2 
Tramway  Tyres.  Axles,  and  Springs,  375 
Tree  Planting  in  London  Streets,  386 
Trenches,  Timbering  Deep,  125 
Trench  Openings  and  Reinstatements, 

.5,  98, 104,  126,  347 
Typhus  in  Serbia,  425 


United  States  Highway  Improvement, 
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The  paragraph  with  this  side- 
head  in  our  last  issue  has  appa- 
rently found  favour,  and  we  direct 
attention  to  a  selection  elsewhere 
of  some  of  the  correspondence  it 
has  invited.  We  have  now  at  the  service  of  local 
authorities  who  have  engineering  staff  appointments 
to  fill  a  list  of  applicants  willing  to  apply  for  such 
vacancies,  with,  in  each  case,  a  brief  preliminary 
indication  of  the  candidate's  qualifications.  We  shall 
be  pleased  to  send  a  copy  of  this  to  any  authority 
which  applies  for  it. 


The  Annual 
Meeting. 


Despite  tlio   forebodinjrs  due  to 
the     \\m;    there    was    a     recor'd 
attendance  at  the  annual  meeting 
of     the    Institution     of     Municipal     and     County 
Engineers,  and  this,  and  the  e.xcellence  and  variety 
of  the  papers,  ensured  a  highlj'  successful  meeting. 
The  admirable  address    with   which    the  president, 
Mr.  H.  T.  Wakelam,  m.inst.c  r,.,the  county  engineer 
of    Middlesex,   opened   the  meeting    was,   as   one 
would  expect  from  an  engineer  of  so  long  and  wide 
an  experience,  of  the  greatest  practical  value.     His 
advice  to  young  engineers  to  take   as   a  model  two 
or  three   of  the   most  successful   practitioners  and 
follow  their  example,  and  to  add  to  a  good  theo- 
retical   training    the    practical    experience    which 
comes  from  intelligent  observation  and  the  inspec- 
tion of  works  duiing   construction,  was  both  sound 
and   timely.     Young  engineers  should   never  miss 
an    opportunity    of    inspecting    engineering    works 
during  their  construction,  for  the  knowledge  of  the 
practical    details    on    which  all    sound  engineering 
depends  can  be  obtained  in   no  other   way.     Initia- 
tive, tact,  and  capacity  for  hai'd  work  are  the  quali- 
ties required  in  the  young  engineer,  and  to  these 
the  president  rightly  adds  tlie  necessity  for  a  con- 
stitution  which  will   stand  all  climatic  conditions 
and  physical  and  mental  strain.     Too   many  young 
fellows  of  a  studious  turn  of  mind  are  apt  to  over- 
look the  importance  of  a  good  physique  ;  and  fre- 
quently  a   student   has    found   that  "  burning    the 
midnight  oil  "  has  led   to   a   physical   deterioration 
which  has  wrecked  his  future   cjireer.     A  reminder 
to    young    engineers    that    it     will    take    years    of 
practical  experience  to    give    value  to  their    theo- 
retical   training   is   very  necessary    in    these    days 
when  engineering  classes  are  so  general.     In  nearly 
all    our   large    towns    well-equipped    ])hysical    and 
engineering  laboratories  are  to  Iro  found  ;  and  there 
is  a  danger  of  the  student  thinking  he  will  step  out 
of  them  a  fully  experienced  and  equipped  engineer. 
The  great  engineering  worka  of  the  past,  and  espe- 
cially of  the  nineteenth  century,  the  housing  of  the 


working  classes,  the  introduction  and  improvement 
of  the  motor  car  and  its  effect  on  our  roads  were 
all  brietly  tou(-hcd  upon.  Coming  from  an  engineer 
who  has  charge  of  so  important  a  class  of  roads, 
the  address  dealt  at  some  length  with  the  need  for 
greater  thought  and  consideration  of  road  makers. 
The  need  for  planning  arterial  roads  as  an  indis- 
pensable part  of  town  planning,  and  indeed  prior 
to  the  general  scheme  of  town  planning,  was  clearly 
laid  down.  Town  planning  embraces  many  other 
things  than  roads,  but  the  lay-out,  the  width  and 
character  of  the  arlorial  roads,  in  the  first,  as_  it  is 
probably  the  most  important,  pait  of  the  majority 
of  town  planning  schemes.  The  need  for  new 
road  materials,  classification  of  roads,  and  the  better 
regulation  of  motor  traffic  were  all  touched  upon  ; 
but  as  these  matters  were  sub.sequontly  to  be  dealt 
with  in  papers,  they  were  only  briefly  considered. 
y^  *  'f 

Three  of  the  papers  read  at 
The  Papers  ,,^g  meeting  dealt  with  the  subject 
and  Discussions,  of  mechanically  propelled  vehicles 
for  municipal  work.  As  the  authors  were  able 
to  speak  with  an  experience  gained  in  a  metro- 
politan borough,  a  large  sea-side  town,  and  an 
agricultural  county,  the  papers  are  extremely  useful, 
and  appeal  to  a  wide  circle  of  municipal  engineers. 
The  use  of  motor  vehicles  for  municipal  purposes 
is  undoubtedly  extending,  though  not  so  rapidly  as 
many  people  expected.  The  natural  conservatism 
of  our  local  bodies  and  their  advisers  makes  them 
"  shy "  at  innovations,  and  wo  rarely  adopt  any- 
thing until  the  novelty  is  worn  off.  This  ultra- 
cautiousness  prevents  us  making  any  great  mistakes, 
but  it  does  leave  us  now  and  again  woefully 
behind  the  times.  While  there  can  be  little  doubt 
that  many  more  towns  and  counties  could  adopt 
motor  vehicles  with  great  advantage  and  economy, 
it  must  als(»  be  recognised  that  motor  vehicles 
cannot  be  used  successfully  in  all  situations.  For 
long  distances  and  heavy  loads,  coupled  with  con- 
tinuous usage,  they  will  no  doubt  drive  horse  traffic 
off  the  roads  ;  but  there  are  places  where  liorse  hire 
is  extraordinarily  cheap — Belfast  until  recently 
only  paid  5s.  per  day  for  team  laboni — and  when, 
as  is  frequently  the  case,  difficulty  is  experienced 
in  keeping  a  motor  vehicle  in  constant  work,  the 
latter  is  not  likely  to  supplant  the  horse-driven 
vehicle. 

In  some  notes  on  sewage  treatment  by  forced 
aeration  the  city  surveyor  of  Wakefield,  Mr.  J.  P. 
Wakeford,  dealt  with  a  subject  of  great  interest  to 
municipal  engineers.  The  use  of  forced  aeration, 
as  the  author  admitted  in  his  paper,  is  not  new,  but 
its  application  in  the  form  of  "  activated  sludge,"  as 
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developed  by  Dr.  Gilbert  Fowler,  of  Manchester, 
is  still  somewhat  of  a  novelty.  A  most  interesting 
and  animated  discussion  took  place  on  this  paper, 
and  though  a  certain  amount  of  sc-spticism  was 
shown  with  regard  to  the  economic  features  of  the 
scheme,  and  as  to  the  successful  working  of  the 
engineering  details,  on  the  whole  it  was  considered 
to  be  an  advance  in  the  right  direction.  As  with 
many  other  systems,  it  appears  to  have  been  suc- 
cessful in  several  places,  while  at  others  difficulties 
have  been  met  with  which  have  led  many  engineei's 
to  class  it  with  those  other  schemes  which  were  to 
settle  the  sewage  problem,  but  which  are  now  rele- 
gated to  the  limbo  of  forgotten  things.  "  Some 
Recent  E,xperiences  in  the  Surfacing  and  Mainte- 
nance of  Roads,"  by  Mr.  J.  A.  Webb  ;  "  Notes  on 
the  Preparation  and  Laying  of  Tar-macadam  on 
Roads  in  Bedford,"  by  the  borough  engineer,  Mr. 
Greenshields  ;  "  The  Improvement  and  Maintenance 
of  Highways,"  by  Mr.  C.  F.  Gettings  and  Mr.  J.  S. 
Brodie  ;  "  Reinforced  Concrete  for  Roads,  Sewerage, 
&c.,"by  Mr.  A.E.Collins;  with  a  paper  on  "Tar,  Pitch 
and  Bitumen  in  Road  Construction,"  by  Mr.  Dryland — 
all  dealt  with  asubject  of  perennial  interest,  and  led  to 
mostuseful  discussions.  Mr. Isaac  Shone's  interesting 
paper  describing  his  new  system  of  drainage  ;  the 
description  of  the  Kingston  sewage  works  by  Mr. 
R.  H.  Clucas ;  "  Trench  Openings,"  by  Mr.  R. 
Brown ;  "  Fire  Brigade  Organisation  and  Equip- 
ment," by  Mr.  W.  A.  Farnham  ;  and  "  The  Pro- 
tection of  Ancient  Buildings,"  by  Mr.  W.  A. 
Forsyth,  f.k.i.b.a.,  were  all  interesting  papers,  to 
which  we  hope  to  return  in  a  future  issue.  It  only 
remains  to  add  that  the  president  conducted  the 
meeting  with  an  admirable  blend  of  courtesy  and 
firmness,  and  the  hospitality  which  he  showed  to  the 
members  and  their  friends  did  much  to  make  a 
complete  success  of  the  meeting. 

*  *  *        " 

The  London         '^^'^   accounts   for    1914-15   of 
County  Goimcil  *''«  London  County  Council  tram- 
Tramways.    ^"^''  ^^'"!^  ^";''  w^"'**'f  *;" 

the  council  at  Wednesday  s 
meeting,  show  how  seriously  the  eai-ning  power  of 
that  undertaking  is  being  affected  by  rival  transpoi't 
-services  and  other  conditions.  In  some  respects  tlie 
figures  are  an  improvement  on  those  of  the  pre- 
ceding year,  but  the  final  result  is  a  deficiency  of 
£33,172.  This  has  had  to  be  met  out  of  the 
general  reserve  fund,  which  has  in  consequence 
been  reduced  to  £163,050.  Nothing,  of  course, 
could  be  added  to  the  renewals  fund,  which  on 
March  31st  stood  at  £402,045.  Working  espenses 
include  war  service  allowances  to  employes  serving 
with  the  forces,  amounting  to  £42,209.  Gross 
passenger  receipts  amounted  to  £2,323,130  com- 
pared with  £2,181,344  in  1913-14,  and  the  number 
of  passengers  carried  was  550,497,993,  against 
522,952,640.  Receipts  in  respect  of  electric  traction 
improved  from  9-21d.  to  9-77d.  per  car  mile,  but 
working  expenses  also  increased— from  6-50d  to 
671d. 

As  regards  the  current  financial  year,  the  High- 
ways Committee  originally  estimated  that  the  total 
working  surplus  would  amount  to  £680,620  and 
the  debt  and  other  charges  to  £772,234,  leaving  a 
ret  deficiency  of  £91,614.  In  order  to  make  this 
good,  the  reserve  fund  would  be  further  reduced 
to  £99,968.  The  committee  pointed  out,  however 
that  but  for  the  provision  of  £50,000  for  contin- 
gencie.s— against  £10,000  last  year— and  the  cost  of 
war  sei-vice  allowances,  calculated  at  £81,000,  there 
would  be  an  estimated  surplus  of  £39,386,  despite 
higher  working  costs  and  the  rise  in  the  price  of 
materials.  Since  the  estimates  were  framed  events 
have  occurred  which  must  have  the  effest  of  addinrr 
heavily  to  the  deficiency.  The  recent  strike  wifi 
probably  result  in  a  net  loss  of  £100,000,  and  the 
extension  of  the  war  bonus  grants  to  eniployMs  will 
involve  additional  unforeseen  expenditure.  ""Whilst 
therefore,"  remarks  the  committee,  "  the  estimates 
anticipated  that  at  March  3lst,  1916,  there  would  be 
a  sum  of  nearly   £100,000  in   the  general  reserve 


fund,  the  additional  charges  above  mentioned,  and 
the  increased  deficit  for  1914-15,  threaten  to 
exhaust  the  fund  before  the  end  of  the  year,  and 
there  raay  be  an  amount  still  left  to  be  found  from 
some  other  source."  The  committee  therefore  view 
with  concern  the  probable  financial  results  for  the 
current  financial  year,  having  regard  to  the  heavy 
additional  charges  on  the  undertaking  and  loss  of 
trafiic  revenue  owing  to  the  war  and  the  strike.  It 
has  to  be  pointed  out,  however,  that  within  a  few 
years'  time  the  financial  position  will  benefit  con- 
siderably by  reason  of  the  reduction  in  the  annual 
charge  in  respect  of  interest  on  debt.  The  total 
debt  incurred  up  to  March  31st  last  was  ,£13,744,806, 
and  the  amount  outstanding  on  that  date  was 
£9,836,187.  As  provision  for  the  I'epayment  of 
the  whole  of  the  tramways  debt  is  being  made  on 
the  system  of  equal  instalments  of  principal,  and 
most  of  it  within  twenty-five  years,  there  is  a 
sensible  diminution  each  year,  apart  from  fiesh 
borrowings,  in  the  charge  for  interest. 
*  *  * 

Although  it  would  be  difiicult 
Superannuation,  to  imagine  a  more  unfavourable 
time  than  the  pi'esent  to  urge  the 
undoubted  claims  of  municipal  oSicers  to  the  benefits 
of  superannuation,  we  may  perhaps  be  permitted  to 
refer  shortly  to  that  part  of  the  annual  report  of  the 
council  of  the  Institution  of  Municipal  and  County 
Engineei's  for  1914-15  which  deals  with  this  impor- 
tant subject.  It  has  long  been  I'ecognised  that  if  the 
desired  end  is  to  be  attained  it  must  not  be  sought 
independently  by  bodies  representing  different 
sections  of  officials,  but  embodied  in  a  comprehensive 
measure  of  general  application.  Hence  the  active 
part  which  has  been  played  in  the  matter  by  the 
National  Association  of  Local  Government  Officers. 
It  will  be  remembered  that  just  prior  to  the  com- 
mencement of  the  war  an  influential  deputation 
^waited  upon  the  President  of  the  Local  Government 
Boa.rd,  and  received  a  very  favourable  hearing. 
Mr.  Herbert  Samuel  in  his  reply  admitted  the 
inconsistency  of  the  present  method  of  dealing  with 
superannuation  for  local  government  officers,  and 
expressed  his  own  opinion  that  the  case  presented 
by  the  National  Association  was  a  very  strong  one 
indeed.  He  therefore  promised,  as  the  outcome  of 
the  deputation,  to  draw  up  a  statement  of  the 
present  position  with  regard  to  local  government 
officers,  and  to  communicate  with  the  great  organi- 
sations that  repres-ented  local  authorities — i.e.,  the 
Association  of  Municipal  Coi'porations,  the  County 
Councils  Association,  the  Urban  District  Councils 
Association,  and  the  Rural  District  Councils  Asso- 
ciation. Very  little  time  was  lost  by  the  President 
of  the  Local  Government  Board  in  communicating 
with  these  organisations,  and  at  the  time  of  writing 
the  first  three  have  given  favourable  replies,  and  the 
Rural  District  Councils  Association  will  deal  with 
the  matter  at  their  next  annual  meeting.  It  is 
assumed  that  immediately  the  President  of  the 
Local  Goverrffnent  Board  has  received  tlie  last  reply 
he  will  set  up  a  special  committee  to  deal  with  the 
question.  It  is  to  be  regretted  that  the  outbi'eak  of 
war  has,  for  the  time  being,  diverted  the  attention 
of  the  Local  Government  Board  and  local  authorities 
from  this  important  matter,  but  officials  can  still 
help  by  supporting  the  National  Association  and 
endeavouring  to  influence  the  members  of  their 
authorities. 

*  *  * 

_.     .     .  It  is  now  some  nine  years  since 

1^.  .        ^  the    manufacture    of    electrolytic 

fluid  disinfectant  was  first  under- 
taken by  the  public  health  department  of  the 
Poplar  Borough  Council,  the  plant  having  been 
originally  installed  in  1906.  From  a  report  which 
has  just  been  issued  it  appears  that  since  that  date 
as  much  as  381,794  gallons  of  fluid  have  been 
manufactured  at  a  cost  of  less  than  one  halfpenny 
per  gallon.  At  the  present  time,  in  addition  to  the 
public  distribution  of  the  fluid  from  several  centres 
in  the  borough,  a  supply  is  maintained  for  the  use  of 
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the  public  health  department,  and  for  the  various 
institutions  of  the  boi-ough  council  and  board  of 
guardians,  in  addition  to  certain  elementary 
schools.  AVe  have  on  former  occasions  referred  to 
the  value  of  the  fluid  for  the  ti-eatment  of  the  water 
in  public  swimming  baths.  Dealing  with  this 
subject,  a  committee  of  the  Royal  Sanitary  Institute 
reported  in  1912  that  the)-  were  very  much  impressed 
by  the  good  results  that  had  been  obtained.  By  the 
addition  of  hypochlorite  of  magnesia  solution  to  the 
pond  water,  in  amount  sufficient  to  give  one  part  of 
free  chlorine  to  every  one  or  two  million  parts  of 
watei',  not  only  is  the  water  sterilised,  or  deprived 
of  all  organised  living  molecule.',  but  it  is  kept 
sweet  and  free  from  odour,  and  there  is  no  tendency 
in  the  water  to  the  deposition  of  slimy  sediments  on 
the  floor  of  the  pond.  A  certain  amount  of  slimy 
matter  collects  on  the  walls  of  the  pond  at  the  line 
where  the  surface  of  the  water  is  in  continual 
movement  from  the  undulatory  motions  induced  by 
the  movements  of  the  bathers,  but  this  is  readily 
removed  with  a  swab  by  an  attendant.  It  should  be 
said  that  the  electrolytic  fluid  in  the  Poplar  baths  is 
not  used  with  the  idea  of  rendering  unnecessary 
periodic  changes  of  the  pond  water,  but  to  keep  the 
water  in  the  pond  fresh  and  fi-ee  from  harmful 
organisms  all  the  time  it  is  in  use.  The  class  of 
persons  who  use  the  swimming  ponds  in  Poplar  is 
always  likely  to  contain  uncleanly  or  infected 
individuals,  and  it  is  to  guard  against  danger  from 
the  latter  that  the  fluid  finds  its  chief  application. 

«  *  4: 

n..ki:^  n^thc  <>r.rf       The   letting  bv  the  Shoreditch 
Public  Baths  and  „  i    n  t     c  ^i    ■        ii- 

rir..K,,.,«»o..o»ho     "orough   Council   ot   their  public 
Cinematographs.  ,    ,,     "■         i  •  i     .i         i     i 

baths.  111  which  they  had  pre- 
viously installed  an  operating  bo.v,  for  the  pur- 
poses of  a  cinematograph  entertainment  gave  rise 
recently  to  an  action  in  which  some  interesting 
questions  as  to  the  powers  of  local  authorities 
under  the  Baths  and  Wash  houses  Acts  were  intro- 
duced. The  action  was  brought  by  the  Attorney- 
General  at  the  relation  of  the  Hoxton  Cinema, 
Limited,  and  a  declaration  was  claimed  that  in  so 
letting  the  baths  the  borough  council  were  acting 
beyond  their  powers.  Recognising  that  swimming 
baths  "as  such  are  practically  not  required  during 
the  winter  months,  the  Act  provide."*  that  during 
that  period  they  may  be  used  "  as  empty  build- 
ings "  for  any  purpose  of  healthful  reci'eation  or 
exercise.  The  Court  of  Appeal,  in  granting  the 
declaration  asked  for,  rested  their  decision  largely 
upon  the  ground  that,  having  installed  an  opera- 
ting box,  which  is  a  solid  cement  structure,  the 
borough  council  could  not  be  said  to  have  let 
the  bath  as  "  an  emptj-  buildmg."  Other  ques- 
tions arising  out  of  restrictions  which  the  Act 
imposes  on  the  use  of  baths  for  purposes  of  music 
or  dancing  were  discussed,  but  the  point  as  to 
whether  or  no  a  cinematograph  entertainment  is 
within  the  meaning  of  the  words  "  healthful 
recreation  or  exercise,'  as  nsed  in  the  Act,  does 
not  appear  to  have  been  directly  determined.  In 
considering  this  question,  it  must  be  I'emembered 
that  the  cinematogi'aph  was  not  invented  until 
long  after  the  Act  was  passed,  and  that  it  cannot 
therefore  have  been  directly  within  the  contempla- 
tion of  the  Legislature.  The  real  question  raised 
by  the  case,  however,  is  as  to  whether  the 
restrictions  imposed  by  the  Act  are  not  rather  out 
of  date,  and  whether,  in  view  of  the  loss  at  which 
these  establishments  are  almost  invariably  run, 
they  cannot  reasonably  be  either  removed  or 
modified. 


The  Darwen 

Borough 
Surveyorship. 


The  large  ratepayer  has  some- 
times a  very  small  mind,  and  a 
specimen  of  such  we  should 
imagine  is  he  who  wrote  recently 
to  the  TJarwcn  Gazette  with  reference  to  the  office  of 
borough  surveyor.  It  is  above  the  nom  de  plume 
'■  Large  Ratepayer "  that  this  gentleman  offers 
some  suggestions  to  the  Darwen  Corporation  on  the 


subject  of  the  vacant  borough  surveyorship  and  the 
best  means  of  tilling  it  with  due  regard  to  economy. 
His  iii'St  proposal  is  that  "  an  entirely  total  stranger 
to  Darwen  "  should  receive  the  appointment.  It  is 
manifest  that  "  Large  Ratepayer's  "  feelings  have 
been  deeply  stirred  by  his  subject,  else  he  would 
hardly  have  written  with  such  adverbial  and  adjec- 
tival emphasis.  But  it  is  not  enough  that  the  new 
boi-ough  surveyor  should  be  a  complete  stranger  in 
a  strange  land.  It  is  also  insisted  that  he  should 
receive  "  not  more  than  one-half  salary  the  late 
surveyor  was  receiving,"  a  suggestion  that  is 
amiably  qualified  with  the  hint  that  "  less  than 
that  is  reasonably  and  practicibley  possible."  It  is 
in  such  vein,  tempered  with  a  number  of  other 
suggestions  that  go  to  prove  that  what  he  desires 
is  not  so  much  the  appointment  of  a  competent 
professional  man  as  an  individual  of  unproved 
capacity  and  dependence,  that  "  Large  Ratepayer  " 
displays  the  largeness  of  his  prejudices  and  the 
totality  of  his  ignorance  on  professional  appoint- 
ments. To  quote  his  own  decorative  figure,  we 
should  say  that  not  one  of  his  suggestions  is  either 
rea.sonable  or  "  practicibley  "  possible. 
if  *  * 

An   action  of  some  interest  to 
A  Contractor's     j^ujji,,ipai  engineers  was  tried  at 
Action.  tije   recent   Essex    Assizes,   when 

the  Harwich  Corporation  were  sued  by  a  contractor 
who  claimed  a  sum  of  £266  as  balance  of  account 
for  work  done  and  materials  supplied  under  a  contract 
for  the  erection  of  a  groyne  and  landing-stage  on 
the  foi-eshore  at  Dovercourt.  Tlie  work  was  to  be 
executed  in  reinfoiced  concrete,  to  the  designs  of  a 
specialist ;  and  the  allegation  of  the  plaintiff  was  that 
he  had  been  compelled  to  abandon  the  work,  as  it  was 
physically  impossible  to  carry  it  out  owing  to  the 
exposed  position  of  the  groyne  and  the  direction  of 
the  prevailing  winds.  To  this  the  defendant  cor- 
poration replied  that  no  difficulty  would  have  arisen 
if  the  contract  had  been  completed  at  the  proper 
time — namely,  by  August  .31st.  The  contractor 
explained  the  reason  for  the  delay,  and  alleged  that 
the  surveyor  had  verbally  agreed  to  an  extension  of 
the  time-limit.  The  case  was  not  tried  to  a  con- 
clusion, as  an  ariangement  was  come  to  between 
the  parties  in  the  course  of  the  hearing  by  which 
judgment  was  entered  for  the  defendants  on  the 
claim,  and  for  the  defendants  for  £.50  on  the 
counter-claim.  In  giving  effect  to  this  arrangement 
Mr.  .lustice  Low  said  that  so  far  as  he  could  see  the 
Corporation  of  Harwich  had  acted  with  perfect 
propriety  in  the  matter,  especially  having  regard 
to  the  fact  that  they  were  in  the  position  of  trustees 
for  the  ratepayers'  money. 

*  *  * 

We  ob.serve  with  some  surprise 
Compulsiion.  that  the  Corporation  of  the  City 
of  Ijondon  have  decided  not  to 
increase  during  the  war  the  wages  of  any  of  their 
employees  of  military  age.  A  perusal  of  our 
columns  since  the  outbreak  of  war  in  August  last 
will  show  at  once  that  we  have  done  all  in  our 
power  to  urge  our  younger  readers  to  offer  them- 
selves for  the  service  of  their  King  and  country  in 
this  great  national  emergency,  and  that  we  have  on 
more  than  one  occasion  made  suggestions  for  pre- 
serving their  chances  of  promotion  and  otherwise 
for  protecting  their  interests  while  they  are  away. 
Nevertheless,  it  must  be  remembered  that,  rightly 
or  wrongly,  the  count'y  is  still  relying  upon  the 
pi-inciple  of  voluntary  service,  by  which  the  great 
decision  must  be  left  to  the  conscience  of  the  indi- 
vidual. This  being  so,  the  only  legitimate  method 
of  influencing  those  who  remain  behind  is  that  of 
persuasion— as  opposed  to  direct  coercion  or,  what 
amounts  to  much  the  same  thing,  the  imposition  of 
a  penalty.  If  compulsory  service  is  necessary  for 
the  national  salvation,  by  all  means  let  us  have  it  ; 
meanwhile  we  take  leave  to  enter  a  protest  against 
action  of  the  kind  taken  by  the  City  Corporation  — 
apparently  without  discrimination. 
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The  Adequaey  of  Bltumtrious  Roads.' 

By    G.    H.    JACK,    Conul,y   Siu-veyor   of    Herefordsliire. 


The  adequacy  of  bituminous  roads  depends  to  a 
large  extent  upon  tlie  local  conditions  affecting  tlie 
stability  of  the  subsoil  and  facilities  for  drainage. 
There  are,  of  course,  otlier  factors  inseparable  from 
the  nature  of  the  materials  themselves  and  the 
method  e-mployed  in  applying  them.  For  instances, 
take  the  three  best-known  forms  of  surfacing — viz., 
tarmac,  tar-macadam,  and  tar-grouted  macadam. 
Whatever  other  influences  there  may  be  at  work,  the 
widely  different  behaviour  of  these  three  forms,  pro- 
vided each  is  laid  on  a  good  foundation,  is  largely  due 
to  the  degree  of  density  procurable.  In  all  cases 
where  broken  stone  or  slag  is  used,  whether  water  or 
tar  bound,  it  is  always  noticeable  that  the  qiuintity  of 
binder  taken  up  by  the  coating  varies  considerably, 
due  to  the  space  between  the  stones  being  greater  in 
one  spot  than  another.  It  is  quite  impossible,  there- 
fore, to  expect  in  the  case  of  tar-grouting  an  even 
distribution  of  the  binder.  As  a  consequence,  all  tar- 
grouted  roads  soon  show  harsh  patches,  which  become 
loose  and  troublesome  under  a  moderate  traffic. 

If   the   texture   of  the   road  varies,   the   wear   must 


under  the  roller,  which  gives  a  hard  and  compact 
result;  such  work  is  practically  waterproof  and  there- 
fore durable,  but,  unfortunately,  rather  slippery  under 
certain  climatic  conditions.  Slipperiness,  however,  is 
an  accompaniment  of  all  tlie  best-known  surfacing 
methods;  the  difficulty,  though  troublesome,  can  be 
surmounted,  except,  perliaps,  upon  steep  hills. 

COERUGAIIONS. 

Another  nuich-discussed  trouble  is  that  associated 
witrh  tlie  appearance  of  corrugations,  particularly 
noticeable  in  modern  road  surfaces.  There  appears  to 
be  very  little,  if  any,  vertical  displacement  upon  roads 
paved  with  wood  or  setts,  but  it  is  noticeable  that, 
after  such  roads  have  been  subjected  to  the  traffic, 
the  lines  of  the  blocks  are  sometimes  pushed  into 
curves,  obviously  by  the  traflie  itself.  Naturally  the 
disiiUieement  of  the  material,  both  longitudinally  and 
vertically,  is  much  more  noticeable  when  tlie  road  is 
built  up  with  more  or  less  plastic  materials.  I  liave 
often  noticed  that  the  more  yielding  the  binder  the 
more  wavy  the  surface  becomes.      The  corrugations 


Table    Showixu    Costs    ok    Surfaces    and    Fodndations. 
The  thickness  of  the  surface  in  each  case  is  3  inches.  The  cost  per  mile  is  for  roads  6  yards  in  width 


Description. 

.Surface. 

FouudalioD. 

Surface. 

Foundation. 

Haulage 
distance. 
Miles. 

Cost  per 

Cost 
per 
mil". 

Deptli. 

Cost  Pe- 
tri 11  a  re 
\  ard. 

Cost 
per 
mile. 

Limestone  grouted  with  Westru- 
mite  asphalt. 

Waterliound  limestone. 

" 

y.  d. 
1      2 

010 

Ft.  in. 
0     (i 

1     95 

949 

Clee  Hill  tarmacadam. 

Waterbound  Clee  Hill  basalt. 

7i 

2    re 

1.127 

0    :! 

1     2-3 

028 

Clec    Hill    basalt   grouted  with 
Keys    bituminous    Compound 

Waterbound  limestone  and  sl.Tg. 

li 

2     8-7 

1,433 

0     0 

1      ?.-2 

668 

Gore    basalt    waterbouud    with 
"Vianex"    and   flushed    with 
' '  Camarco  "  asphalt. 

Waterbound  limestone,  slag  and 
granite. 

^ 

1    7r. 

f-57 

u    u- 

■A      0 

1      9-4 

'.1J4 

Gore  basalt  grouted  with  "  Cam- 
arco"     asphalt      in      middle. 
Limestone     waterbound     wiih 
"  Viane.x  "  at  sides. 

WaterljOQUil  limestone,  slug  mid 
basalt. 

2.; 

2     04 

l.u7') 

U     5 

1     4-r, 

732 

necessarily  vary,  and  although  patches  of  roadway 
may  remain  quite  good,  other  and  adjacent  patches 
are  undoubtedly  bad.  As  soon  as  this  condition  arises 
recourse  is  usually  had  to  surface-tarring,  which  heals 
the  sores  for  a  time,  but  does  not  remedy  the  funda- 
mental defect.  It  is  the  same,  to  a  much  lesser  degree, 
with  tarred  macadam,  although  still  less  so  when  lime- 
stone is  employed  as  against  granite,  for  the  reason 
that  in  the  process  of  rolling  the  limestone  crushes 
somewhat,  and  thus  reduces  the  spaces  between  the 
stones;  whereas  the  granite  does  not  crush,  and  so 
the  spaces  remain  unless  the  stone  is  very  efficiently 
covered  with  a  compound  having  a  high  viscosity. 
Tarred  granite  roads,  where  the  stone  is  mixed 
with  Crude  tar,  are  often  failures  for  the  reason  that 
the  tar  does  not  fill  the  interstices;  the  stone  becomes 
dry.  and  the  surface  soon  loo.se  and  friable." 

In  the  case  of  tarmac  the  interstitial  space  is  re- 
duced to  a  minimum,  partly  by  reason  of  the  proper- 
ties of  the  slag  and  partly  because  it  crushes  slightly 

*  Extracts  from  paper  read  at  the  opening  sitting  of  the  National 
Boad  Conference  on  Monday.  _ 


are  no  doubt  partly  due  to  tlie  rolling  in  the  first  place, 
but  to  a  much  less  extent  than  the  subsequent  rolling 
and  pushing  action  of  the  traffic.  The  trouble  is  cer- 
tainJy  not  entirely  due  to  the  steam  rolling,  which  is 
proved  by  the  wavy  appearance  of  hand-laid  asphalt 
surfaces.  It  seems  to  mo  that  all  roads  constructed 
of  materials  which  have  not  the  rigidity  of  granite 
setts  or  wood  blocks,  or  lack  the  elasticity  of  such  a 
materia!  as  rubber,  must  develop  corrugations  as  a 
matter  of  course. 

The  wear  and  tear  of  roads  due  to  ordinary  traffic 
is  eclipsed  by  the  extraordinary  punishment  inflicted 
by  heavy  motors  and  traction  engines  carrying  illegal 
weights  at  excessive  speed.  When  such  damage  is 
pointed  out  and  resented,  the  answer  given  is  usually 
to  the  effect  that  if  the  roads  are  not  strong  enough 
to  bear  any  traffic  likely  to  be  brought  upon  them 
they  ought  to  be  made  so.  Provided  one  knew  what 
the  weight  and  .speed  of  the  traffic  was  likely  to  be, 
the  difficulty  in  designing  new  roads  would  vastly 
decrease.  It  is  just  this  uncertain  factor  which  is 
so  perplexing.    No  one  would  think  of  doubling  weight 
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and  speed  upon  the  railways  without  materially 
strengthoning  the  track  and  bridges  at  enormous  cost, 
but  when  our  highways  are  subjected  to  such  usage, 
for  which  they  were  never  designed,  surprise  is  ex- 
pressed in  some  quarters  at  the  manner  in  which  they 
rapidly  give  way  under  the  strain. 

I  have  seen  new  bituminous  roads  in  this  county 
soon  after  completion  most  seriously  damaged  by 
engines  weighing  anything  up  to  15  tons  (though  regis- 
tered as  10  tons)  drawing  heavy  vans,  each  with  one 
wheel  equipped  with  a  badly  adjusted  brake  slipper. 

While  it  would  be  absurd  to  infer  that  commercial 
tralSc  upon  the  roads  must  be  penalised  because  the 
existing  roads  are  not  designed  to  carry  mechanical 
traffic,  it  would  be  equally  fallacious  to  imagine  that 
old  roads  can  be  reconstructed  or  new  roads  designed 
unless  fairly  accurate  data  is  at  hand  as  to  what 
weight  and  speed  of  traffic  the  roads  are  to  be 
called  upon  to  sustain.  This  means  that  a  reasonable 
limit  must  of  necessitj'  be  assumed  by  those  respon- 
sible for  the  design  of  the  roads. 

I  trust  the  committee  recently  appointed  by  the 
Local  Government  Board  will  be  able  to  make  such 
acceptable  recommendations  as  will  both  simplify 
the  existing  .somewhat  hazy  state  of  tJie  law  and  define 
clearly  what  traffic  (if  any)  is  to  be  considered  illegal. 

.\n  effort  has  been  made  in  Herefordshire  to  obtain 
road  surfaces  superior  to  water-lxiund  basalt  at  a 
reasonable  cost.  The  attached  schedule  indicates  what 
has  been  achieved.  Tlie  life  of  the  new  roads  has  yet 
to  be  proved.  It  will  be  noticed  that  Cleetar-surfaced 
roads,  6  in.  in  thickness,  liave  been  laid  at  3s.  3d.  per 
square  yard.  The  wear  apparent  after  two  years  is 
very  slight. 

Some  furtlier  particulars  in  reference  to  the  Westru- 
mite  section  may  be  of  special  interest.  This  material 
has  the  advantage  of  being  laid  cold.  The  grouting 
is  done  in  two  operations— the  first  is  by  means  of 
very  thin  material  (3  parts  water  to  1  part  asphalt), 
which  penetrates  well;  tlie  second  is  very  much 
thicker  (1  part  water  to  3  parts  asphalt  mixed  with 
I  in.  to  dust  limestone).  This  forms  the  sealing  coat, 
which  is  sprinkled  with  fine  limestone  dust.  The  total 
thickness  of  this  was  8  in.— foundations  5  in.,  surface 
Sin. — the  cost  per  square  yard  2s.  lljd.,  of  which 
Is.  9id.  is  attributable  to  foundations. 


REINSTATEMENT  OF  TRENCHES. 


PRICES    IN    THE    METROPOLITAN    AREA. 

.\t  last  Friday's  meeting  of  the  Metropolitan  Water 
Board  the  Works  and  Stores  Committee  reported  that 
applications  had  been  received  from  certain  local 
authorities  for  the  approval  of  prices  in  respect  of 
the  reinstatement  of  trenches  opened  by  the  board 
within  the  respective  districts. 

The  committee  having  been  advised  tliat  the  pro- 
posed prices  wxre  reasonable,  recommended — 

(a)  That  the  undermentioned  alterations  or  addi- 
tions to  the  schedules  of  prices  agreed  to  be  paid  in 
respect  of  the  reinstatement  of  trenches  opened  by 
the  board  within  the  undermentioned  districts  be 
approved — viz. :  — 

Metropolitan  Borough  Council  of  Hackney. 


Tar-paving 

,,     macadam... 
Asphalt 

„        roadway 


«.  d. 

3  0  per  super,  yard. 

7  0 

6  6 

12  0 


AcTON   Urban   District   Council. 

8.    d. 
New  blue-brick  paving  ...         5     9  per  square  yard 

Metropolitan  Borough  Council  op  Finsbuht. 

Footway  Paved  by  Val  de  Travers. 

Mastic  asphalt,  at  per  yard   super.,  1  in.  thick: 

Previous  Proposed 
price.       price. 
«■    d.      s.    d. 
Up  to  and  including  5  yards  super.     ...         4     9  ...  .5     0 
Above  5  yds.  np  to  and  including  10  yds.         4     6       .5     0 
..  10  ..  „  .,  20     „  4     3  .'.'.'  4     6 

..  20  „  „  „  50     „  3     9  ...  4     3 

..  50  „  „  „        100     „  3     9  ...  4     0 

Concrete  by  council  at   18s.  per  cubic  yard. 
Footway  nearly  always  on  4-in.  concrete. 
Nothing  less  than  1  yard. 


Asphalt  Roadway  paved  by  Val  de  Travers,    Limmer  or 
French,  ivhichever  is  nearest  the  opening. 
Proposed  prices  for  compre  ssed  asphalt  at  per  yard  super. : — 
l-in.        U-in.         2-in. 
thick.      thick.       thick. 
s.    d.     s.     d.      s.     d. 
Up  to  and  including  5  yds.  super.         7     0...10     6.  ..13     0 
Above  5  yards  up  to  and  includ- 
ing 10  yards         6     6. .10     0...12     6 
,>    10         „         „       20      „  6     6...   8     6. ..12     0 

„   20         „         „       50      „  6     3...  8     0...1I     0 

.,    50         „         „     100      „  6     0...  8     0...10     0 

Concrete  by  council  at  18s.  cube  yard. 
Nothing  less  than  1  yard. 

Hendon  Urban  District  Council. 

s.  d. 

Wood  and  concrete 19  0  per  yard  super. 

Wood  only       11  C         ,,  ,. 

Concrete  only...          ...          ...  7  6,, 

Relaying  setts  on  6  in.  concrete  6  0,,  , 

,,           „          9  in.  concrete  7  6         „  ,, 

,,           ,,         12  in.  concrete  9  0,,  ,, 

Brick  paving  ...          ...          ...  4  0,,  „ 

Woodford  Urban  District  Council. 
s.    d. 
Trinidad  asphalt  and  Bituvia         15     0  per  yard  super. 

East  Ham  Corporation. 
.•i.    d. 

Asphalt  macadam       6     6  per  square  yard 

Pitchings      relaid     on      9  in. 

concrete       ...  8     6  ,,         ,, 

Concrete  20     0   per  cubic  yard 

Channelling  relaid     ...  ...  1   10  per  yard  run 

Tar-macadam,    with    topping  5     0  per  yard  super. 

Ir.PORD  Urban  District  Council. 
.S-.    d. 
Asphalt  ...  ...  ...  3     0  per  y:in!  super. 

Tar  paving      ...         ...         ...  3     0  ,,  „ 

.Metropolitan  Borough  Council  of  Camberwell. 
s.    d. 
Tar-macadam...         ...         ...  4     6  per  yard  super. 

Metropolitan  Borough  Council  op  St.  Pancras. 
s.    d. 
Tar-sprayed  macadam  ...  3     0  per  yard  super. 

New  wood  blocks       ...  ...  cost  price. 

(h)  That  an  addition  of  10  per  cent  on  the  .schedule 
of  prices  agreed  to  be  paid  to  the  Metropolitan  Borough 
Councils  of  Stepney  and  Poplar  in  respect  of  the  rein- 
statement of  trenches  opened  by  the  board  within 
the  respective  districts,  as  from  Apiil  1,  1915,  be 
approved. 

('■)  That  the  revised  schedule  of  prices  submitted  by 
tlic  Westminster  City  Council  and  now  laid  upon  the 
table,  in  respect  of  the  reinstatement  of  trenches 
opened  by  the  l)oard  within  the  council's  area,  be 
approved. 

(d)  That,  in  consideration  of  the  Hendon  Urban  Dis- 
trict Council  relieving  the  board  of  the  duty  of  rein- 
stating trenches  opened  by  the  board  within  the 
Hendon  Urban  District,  tlio  l>oard  do  agree  to  make 
an  additional  payment  of  5  per  cent  in  respect  of 
supervision  on  accounts  rendered  by  the  district  coun- 
cil for  such  reinstatement,  subject  to  the  completion 
of  an  agreement  between  the  council  and  the  board 
[)roviding  for  the  termination  of  the  arrangement  on 
three  months'  notice  on  eitlier  side,  and  that  the  clerk 
of  the  l>oard  be  authori.-^ed  to  sign  all  necessary  docu- 
ments. 


A  Glossary  of  Road  Terms  (By  H.  Percy  Boulnois, 
u.inst.c.e.,  St.  Bride's  Press,  Limited,  24  Bride-lane, 
E.C.,  Price  2s.  nett). — The  movement  towards 
standardising  the  principal  roads  throughout  the 
United  Kingdom  has  rendered  it  necessary  to  correlate 
the  nomenclature  of  road  terms  in  use  in  different 
districts,  and  Mr.  Boulnois  has  compiled  a  glossary 
with  the  hope  that  it  may  form  a  basis  for  such  a 
correlation. — Times  Engineering  SuppUmenl. 

Ghorley  Water  Supply. — The  Liverpool  Corporation 
V\'ater  Committee  paid  a  visit  of  inspection  recently 
to  the  Rivington  watershed,  and  at  the  Chorley  filter- 
beds,  Crosse  Hall-lane,  the  formal  opening  took  place 
of  a  new  clear-water  reservoir,  which  has  been  in 
process  of  construction  since  September  last.  The 
reservoir  is  built  of  concrete  and  is  covered  in.  It 
has  a  holding  capacity  of  330,000  gallons,  being  83  ft. 
long  by  63  ft.,  and  10  ft.  high.  The  cost  has  been 
£3,.500. 
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Haulage  by  Mechanical  Means.* 

By    T.    W.   E.    HIGGENS,    assoc.m.inst.c.e.,  Borougli    Surveyor  of   Chebea. 


The  original  estimates,  both  as  to  price  and  horse- 
power, put  forward  by  the  pioneers  of  mechanical 
traction  when  the  Motor  Car  Act  of  1896  was  being 
prepared,  have  not  yet  been  realised.  In  October, 
1895,  the  author  was  offered  an  8-h.p.  motor  dust  van 
for  £320,  and  was  subsequently  informed  that,  as  6-li.p. 
was  probably  more  than  was  required,  he  could  have 
a  4-h.p.  motor  for  £160;  but  even  this  power  was  a 
little  more  than  was  necessary,  as  the  roads  in  his 
district  were  flat  and  even. 

The  experience  of  twenty  years  has  shown  that 
about  40-h.p.  is  required  for  an  efficient  municipal 
motor  van,  and  a  price  of  £550  is  not  excessive. 

In  March,  1898.  the  local  authority  in  Chelsea  (then 
the  Chelsea  Vestry)  liired  a  motor  dust  wagon  from 
Messrs.  Tliornycroft  for  a  few  days,  to  see  whether 
such  a  vehicle  could  be  used  in  London  streets  with 
advantage,  and  as  the  result  proved  satisfactory  orders 
for  three  motor  vehicles  were  sliortly  given,  and  motor 
vans  liave  been  used  in  Chelsea  for  municipal  purposes 
since  1900. 

Tn  February  of  that  year  a  Thornycroft  steam  tip 
wagon,  with  botli  cartage  body  and  watering  tank, 
was  purchased  second-hand  from  the  makers  for  £550. 
In  August  two  Leyland  steam  wagons  were  purcha.sed 
for  £950.  In  September,  1903,  two  Leyland  steam 
wagons,  with  both  cartage  bodies  and  watering  tanks, 
were  purcliased  for  £1,136.  In  June,  1905,  a  similar 
vehicle  was  purchased  for  £565.  In  1906  ten  Leyland 
steam  motors,  five  of  which  had  watering  tanks  in 
addition  to  tlie  cartage  bodies,  were  purchased  for 
£5,550.  In  all  cases  tlie  vehicles  were  purchased  out 
of  current  revenue,  and  not  by  means  of  a  loan.  In 
addition  to  the  above  vehicles,  a  Leyland  vacuum 
tank  wagon  has  been  liired  from  the  makers  since 
1911  for  cleaning  out  street  gullies. 

The  author  submits  a  statement  showing  the  cost 
of  working  the  sixteen  motors  during  the  last  seven 
years:  — 


to  the  tenth  year,  a  sum  of  £150  being  spent  on  it  in 
the  seventh  year. 

The  ten  purchased  in  1906,  for  £40  per  annum  during 
the  nine  years. 

The  other  item  of  "  Repairs  "  is  mostly  for  the 
Thornycroft  motor,  which  was  repaired  from  lime  to 
time,  but  not  under  contract  until  1911,  when  a  local 
firm  undertook  the  work.  The  cost  from  this  date  is 
included  under  "  Contractor's  maintenance."  This 
motor  was  put  out  of  use  in  the  middle  of  1913. 

Since  1911-12  the  vacuum  gully-cleaner's  working  ex- 
penses are  included  in  the  accounts. 

In  1908  a  statement  was  prepared  showing  the  esti- 
mated cost  of  the  first  Leyland  motor  for  tieven  years' 
working,  ajid  it  is  interesting  to  comp.ire  it  with  the 
costs  shown  in  the  detailed  statement  of  se\en  years' 
work  of  the  sixteen  motors:  — 


Original  cost  

Maintenance  first  and  second  year  at 
£57  per  annum 

Maintenance  third  year  at  £75 

Maintenance  fourth,  fifth,  sixth  and 
seventh  year  at  £60  per  annum 

Maintenance  eighth,  ninth,  tenth  and 
eleventh  years  at  £40  per  annum  ... 

Thoroughly  overhauling  at  end  of 
seventh  year       

Fuel,  &c.,  at  £50  per  annum 

Driver's  wages,  38s.  weekly  (£98  16s. 
per  annum)        

Driver's  insurance  (Workmen's  Com- 
pensation Act,  7s.  6d.  per  annum)  ... 

Driver's  licence  (5s.  per  annum) 

Registration  of  motor     

Insurance  of  boiler  (£1  4s.  per  annum) 


£ 

s. 

d. 

475 

0 

0 

114 

0 

0 

75 

0 

0 

200 
550 


1,086  16    0 


4  2 
2  15 
1  0 
13    4 


11  )  £2,921  17    6 
£265  12    6 


Cost    of    Working    Sixteen   Motor   Vans. 


- 

1907-8. 

1908-9, 

1909-10. 

1910-11. 

1911-12. 

1912-13. 

1913-14. 

£      s.    d. 

£      s.    d. 

£ 

,_ 

d. 

£     s. 

d. 

£      s. 

d. 

£      s. 

d. 

£      s.    d. 

Contractora'  main  tec  irace  ... 

627  10     0 

600     0     0 

600 

0 

0 

647  10 

0 

h36     6 

9 

614  16 

5 

623  15     0 

Coal,  coko,  wood     ... 

.560     G     0 

.539     8     1 

434 

9 

11 

526     8 

10 

587   15 

3 

573     0 

1 

612     0     5 

Oilman's  goods        

218  18     8 

176  18     8 

165 

13 

9 

148  11 

7 

161     8 

0 

164  17 

4 

178  19     4 

Packing,  &c. 

— 

14  14  11 

9 

2 

9 

14     0 

7 

12     5 

9 

8  12 

6 

4     2     8 

Ironmongei-y 

9     8     6 

13     8  11 

18 

0 

6 

13  16 

2 

9  19 

2 

10     8 

11 

16     5     0 

Repairs          

63  11     8 

41  11     3 

28 

16 

9 

10  13 

6 

125  19 

0 

2     1 

0 

0     2     6 

Coke  sacks   ... 

3  12     0 

10  10     0 

5 

10 

0 

4     0 

0 

11   16 

6 

13  17 

0 

— 

Drivers' licences 

8  10     0 

8     0     0 

7 

15 

0 

7  10 

0 

7   10 

0 

7     5 

0 

7     5     0 

Insurance     ... 

29   15     3 

19     4     0 

10 

4 

0 

19     4 

0 

22     4 

3 

22     4 

3 

22     0     0 

Wages            

2,546  16  10 

2,016     8  10 

2,205 

4 

9 

1,994  12 

0 

2,041   12 

0 

1,931     7 

7 

i,939     3     0 

New  parts     ... 

— 

25  15     0 

12 

7 

6 

— 

— 

— 

— 

Sundi-ies 

— 

1     0    0 

- 

— 

— 

— 

— 

— 

Kebiiilding 

— 

400     0     0 

3,506 

- 

— 

— 

450     0 

0 

— 

4,068     8  11 

3,869  19     8 

4 

U 

3,386     6 

8 

3,616  16 

8 

8,798  U) 

1 

3,403  17     2 

Average  cost  for  eacli  motor 

254     0     0 

216     0     0 

220 

0 

0 

216     0 

0 

226     0 

0 

209     0 

0 

194     0     0 

Cost,  less  wages  of  drivers, 

&c 

95     0     0 

90     0     0 

81 

0 

0 

87     0 

0 

98     0 

0 

89     0 

0 

77     0     0 

.As  regards  the  item  "  Contractor's  maintenance  "  in 
tlie  foregoing  statement,  the  fifteen  Leyland  motors 
were  niaintained  by  the  makers  at  annual  conT.iaets, 
as  Joliows:  — 

The  two  purchased  in  1900,  for  £57  per  annum  fcr 
the  first  two  years;  for  £75  per  annum  for  the  third 
year;  for  £60  per  annum  for  the  fourth,  fitlh,  sixth 
and  seventh  years;  for  £40  per  annum  for  the  eighth, 
nintli.  tenth,  eleventh,  twelfth,  thirteenth  and  four- 
teenth years,  after  £200  had  been  spent  on  rebuilding 
each  of  them  in  the  eighth  year. 

The  two  purcha.sed  in  1903,  for  £60  per  annum  for 
the  first  four  years;  for  £40  per  annum  from  the  fifth 
to  the  eleventh  year,  a  sum  of  £150  teing  spent  on 
each  of  them  in  the  eighth  year. 

The  one  purchased  in  1905,  for  £60  per  annum  for 
tlie  first  two  years ;  for  £40  per  annum  from  the  third 

•  Paper  i)re8ented  at  the  annual  meeting  of  the  Institution  of  Muni- 
cipal and  Counij  Engineers  in  L-.  ndon  last  week. 


A  statement  has  been  prepared  showing  the  cost 
of  collection  of  house  refuse  by  horses  and  vans  for 
six  years — viz.:  — 

Year.  s.  d. 

1901-2      4  11  per   ton. 

1902-3      4     9  ,,       , 

1903-4       4  11  ,,       „ 

1904-5       4     8  „       ,, 

1905-6       4     9  ,,       „ 

1906-7      4  10  „       „ 

A  similar  service  by  means  of  motor  vans  for  the 
last  four  years  is  as  follows:  — 


Year. 

1910-11 
1911-12 
1912-13 
1913-14 


per   ton. 


In   order  to   show  the  actual   working  expenses  of 
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motors  in  use  for  dust  collection,  tho  detailed  cost 
of  working  two  Leyland  motors  during  three-quarters 
of  last  vear  is  submitted. 


London,  ho  is  bound  to  draw  attention  to  the  fact 
tliat  in  exposed  districts  and  counties  subject  to  snow- 
falls, the  skidding  of  smootK,  iron-tyred  wheels  may 


ST.tTEME.NT   SnOWtNG   THE   CoST   OF   TwO    MoTOBS   USED   FOB   REMOVING    HoUSE    KeFUSE    DUHINO    THE 

Last  Three  Qcxrters  of  Last  Yeab  was  as  follows  : — 
No.  2   Motor. 


June  qr. 
Sept.  qr. 
Dec.  qr. 


391  0 
466  14 
480  11 


1,338 


T.      C.      l^. 

5      8      2 
5    IS      0 


40L' 


pts. 
40U 
464 
410 


pts. 
lb 


pts. 


a     =    M 

64  =8  gallons  at  Sid. 
],2S0      =    100     gallons  at  l/ll 
1,320     at    35  -    per  1,000      


17    13      0     at  189 


£30  10s.  Sd.  for  217  days 
Allow  for  tools  and   iuudries 
Maintenance  contract 
Insurance  and  licences 
Depreciation  5  per  cent  on  £535  ... 


Total  for  300  days     ...     X'120  18     1 


Cost  per  diem — motor  only,  8s.  rjd. 


=    12 

idloni 


at  27'- 
galIon.s 
1  at  2/5 


jier  cwt 

at  2/0 


Tuial    fc.r  217  days 


Icir  ;iU(i  days. 


t      {J    I 

3 

I    10 

0 

.        1)     3 

4 

0     5 

8 

.        11    13 

4 

2     0 

•J 

.      10  10 

11 

.  £30  10 

8 

No.   3  MoroR. 


1SI4-1D. 

Dust 
collected. 

Coke. 

Bundles 
of  wood. 

Cylinder 
oil. 

Pnriiffln. 

Lard 
oil. 

Boiler 
fluid. 

Ootlon 
^^■aflto. 

— 

June  qr. 
Sept.  qr. 
Dec.  qr. 

T.       C.       Q. 

372     5     0 
312     3     3 
465  10     1 

1,149  19     0 

T.      <.      (J. 

5      1       0 

4  4      2 

5  6      U 

Ill 
4  1  i 

2(.0 
218 

I.ts. 
10 

10 

pts. 
4 

14 

=  B-i 

pta, 
22 
20 
22 

lb. 
8 
8 

10 

£    I',    d. 

20 

at   27'-  per  cwt 
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In  conclasion,  the  author  regrets  that  pressure  of 
work,  owing  to  the  war,  has  rendered  it  impossible 
for  hini  to  enter  more  fully  into  the  subject,  but  he 
is  convinced  that  haulage  by  mechanical  means  is 
economical,  and  that  sucli  means  will  bo  found  reliable 
and  satisfactory  to  the  municipal  engineer.  ile 
desires,  however,  to  point  out  that  the  vehicles  for 
which  he  gives  the  costs  are  all  steam  vehicles,  with 
iron-tyred  wheels,  and  that,  though  such  wheels  have 
proved  themselves  satisfactory  in  ordinary  working  in 


prove  a  serious  difficulty  in  a  prolonged  winter  unless 
some  means  are  taken  to  ensure  the  wheels  gripping 
the  frozen  snow. 


The  Civic  Engineer's  Who's  Who,  compiled  by  the 
editor  of  The  Surveyoe  and  Municipal  and  County 
Engineer,  for  a  second  annual  issue  is  remarkably 
complete.  The  biographical  matter  is  full  and 
methodically  arranged.  The  book  is  published  by  the 
St.  Bride's  Press,  Limited. — Liverpool  Courier. 
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Institution  of  R/iuntcipai  anil  Oounty  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON— (2). 


We  supplement  below  our  summarised  account  of 
the  discussion  of  the  annual  report  of  the  Institution 
of  Municipal  and  County  Engineers  submitted  at  the 
annual  general  meeting  which  opened  on  the  24th 
inst.  at  the  Institution  of  Civil  Engineers,  Great 
George-street,  Westminster,  by  a  more  extended  re- 
port, which  lack  of  space  prevented  us  from  printing 
in  the  last  issue  of  The  Surveyor.  In  addition  to 
those  whose  names  were  given  in  that  issue,  the 
attendance  at  the  meeting  included  Messrs.  S.  P. 
Andrews  (Faversham),  C.  O.  Baines  (Paignton),  G. 
Ball  (Bexhill),  P.  A.  Benn  (Lichfield),  J.  P.  Bennetts 
(Harrow),  K.  Blakeway-Phillips  (Wellington),  J.  H. 
Blizard  (Southampton),  E.  W.  Booth  (Wallington),  H. 
Bottomley  (Bingley),  H.  W.  Bowen  (West  Sussex), 
A.  W.  Bradley  (St.  Helens),  W.  L.  Bradley  (Tonbridge), 
J.  H.  Brierley  (Richmond),  J.  S.  Brodie  (Blackpool), 
A.  Bromly  (Godalming),  T.  P.  Bunting  (Maidstone), 
S.  E.  Burgess  (Middlesbrough),  T.  A.  Busbridge  (Maid- 
stone), E.  E.'  W.  Butt  (Birmingham),  L.  Caplen 
(Yeovil),  E.  R.  Capon  (Epsom),  G.  E.  Carter  (Win- 
chester), W.  B.  Chancellor  (Barnet),  H.  Clegg  (Felix- 
stowe), W.  A.  Clegg  (Dorking),  H.  M.  de  Colleville 
(London),  J.  Cook  (Blackpool),  E.  C.  Cooper  (Shanklin), 
A.  P.  I.  Cotterell  (Westminster),  W.  G.  Cross  (Rich- 
mond), C.  H.  ;.'roxford  (Wood  Green),  A.  E.  Dnrby 
(Bethnal  Green),  D.  M.  Davies  (Neath),  C.  Day  (Chat- 
ham), H.  Dearden  (Dewsbury),  R.  Dixon  (Stratford-on- 
Avon),  F.  P.  Dolamore  (Bournemouth),  R.  H.  Dorman 
(Armagh),  R.  Drummond  (Paisley),  A.  Dryland 
(Surrey),  L.  F.  Dunbar  (Hemel  Hempstead),  D. 
Edwards  (Taunton),  W.  H.  EUacott  (Midlothian),  W. 
Ellis  (Barnoldswick),  W.  Fairley  (Westminster),  E.  E. 
Finch  (London),  W.  Finch  (Cumberland),  H.  C.  Fread 
(Thames  Ditton),  F.  H.  French  (Harwich),  S.  G. 
Gamble  (London),  C.  F.  Gettings  (Worcestershire),  A. 
Gladwell  (Slough),  A.  T.  Gooseman  (Wigan),  A.  L. 
Grant  (High  Wycombe),  F.  T.  Grant  (Graj'eseud), 
W.  J.  Hadfield  (Sheffield),  M.  Hainsworth  (Tedding- 
ton),  C.  Hall  (Droylsden),  C.  W.  Hall  (Feiling-oii- 
Tyne),  J.  C.  Haller  (Nottingham),  C.  L.  Hamliy 
(Beccles),  J.  E.  Hargreaves  (Farnborough),  W.  L.  Har- 
pur  (Brecon  C.C),  Frank  Harris  (Tonbridge),  J.  W. 
Harrison  (Uxbridge),  P.  Harrison  (Uxbridge),  G.  W. 
Hawley  (Basford),  T.  W.  A.  Hayward  (Battersea), 
J.  R.  Heath  (Swansea),  T.  Henry  (Retford),  T.  W.  E. 
Hi^rgins  (Chelsea),  G.  B.  Hartfree  (Alton),  B.  Haylor 
(Wlllesden),  S.  A.  Hill-Willis  (Tilbury),  A.  Hobson 
(Grimsby),  W.  Holland  (Cheshire),  F.  G.  Holmes 
(Glasgow),  J.  W.  Horton  (Derbyshire),  M.  W.  Jameson 
(Whitechapel),  W.  H.  Jarvis  (Erith),  D.  M.  Jenkins 
(Neath),  W.  L.  Jenkins  {West  Suffolk),  J.  H.  Jevons 
(Hertford),  Chris.  Jones  (Hythe),  R.  R.  Jones  (Miln- 
row),  W.  P.  Jones  (Glyncorrwg),  A.  M.  Ker  (Warring- 
ton), J.  S.  Killick  (Hertfordshire),  A.  G.  Kilner 
(Wetherby),  J.  Kirkland  (Midlothian),  Sir  James 
Lemon  (Southampton),  J.  Lobley  (Stoke-on-Trent),  H. 
Mair  (.Hammersmith),  E.  B.  Martin  (Salford),  E.  G. 
Mawbey  (Leicester),  J.  R.  Mead  (Ipswich),  A.  J. 
Meeson  (Brentwood),  R.  Millar  (Greenock).  T.  H. 
Negus  (Coleshill),  H.  A.  Newman  (FincWey),  T.  Nisbet 
(Glasgow),  J.  P.  Norrinston  (Brixton),  F.  W.  J.  Palmer 
(Heme  Bay),  R.  S.  W.  Perkins  (Ely),  G.  A.  Phillips 
(Cardiff),  E.  Picker  (Beverley),  J.  S.  Pickering  (Chel- 
tenham), E.  Van  Putten  (Lewisham),  A.  Race  (Barrow- 
in-Furness),  W.  S.  Raine  (Hungerford),  L.  Randerson 
(Meopham),  J.  L.  Redfern  (Gillingham),  T.  J.  Rush- 
l)rooke  (High  Wycombe),  E.  E.  Ryder  (Bushey),  F. 
Sadler  (Acton).  N.  Scorgie  (Hackney),  H. 'H.  Scott 
(Hove),  E.  J.  Silcock  (Westminster),  C.  P.  Smith 
(Greenwich),  H.  F.  Simpson  (Wisl>ech),  J.  D.  Smith 
(Dalbeattie),  T.  R.  Smith  (Kettering),  J.  H.  Smyth 
(Willesden),  H.  V.  Snook  (Haslemere),  J.  P.  Spencer 
(North  Shields),  E.  F.  Spurrel  (Holborn),  W.  J.  Steele 
(Newcastle-nn-Tyne),  J.  Stevenson  (East  Molesey).  J.  E. 
Swindlehurst  (Coventry),  E.  W.  Swinstead  (St.  Pan- 
eras),  J.  Thomson  (Dundee),  T.  E.  Tiffin  (Dartford), 
L.  D.  Thompson  (Cornwall),  J.  W.  Tomlinson  (Luton), 
G.  B.  Toms  (Barnes),  J.  A.  Tonge  (Rawmarsh),  H. 
Tremelling  (Newport),  F.  Turner  (Morlev),  Chas. 
Vawser  (Ripon),  J.  P.  Wakeford  (Wakefield).  A.  W. 
Ward  (Shrewsbury).  J.  D.  Watson  (Birmingham),  C.  F. 
Wike  (Sheffield),  F.  Wilkinson  (Wimbledon),  J.  B. 
Williams  (Daventry),  F.  J.  Wood  (Lewes),  W.  S.  Wood- 
cock (Rutland),  G.  E.  Wriglev  (Banbury),  and  H.  York 
(East  Barnet  Valley). 


The  cliiiir  was  taken  by  Mr.  J.  S.  Pickering, 
M.iNST.c.E.,  the  retiring  president. 

THE    ANNUAL    REPORT. 

Mr.  Pickering  moved  the  adoption  of  the  report. 

Mr.  E.  Willis  (Chiswick)  seconded.  The  report, 
he  said,  dealt  fully  with  the  work  of  the  various  com- 
mittees, but  he  did  not  find  any  mention  of  the 
Orphan  Fund.  He  suggested  that  in  future  some 
slight  reference,  at  all  events,  should  be  made  to  the 
fund.  The  subscribers,  of  course,  knew  all  about  the 
work  of  the  Orphan  Fund,  but  these  represented  only 
12  per  cent  of  the  members  of  the  institution.  When 
he  stated  that  in  seven  cases  orphans  had  received 
material  help  during  the  past  year,  that  there  w-ould 
probably  be  more  to  help  during  the  present  year,  and 
that,  owing  to  the  serious  fall  in  securities,  there  had 
been  a  loss  of  over  £200  on  the  face  value  of  their 
investments,  there  would,  he  hoped,  be  a  recognition 
of  the  emphatic  necessity  for  all  the  members  becom- 
ing subscribers  to  the  fund.  If  each  member  only 
gave  5s.  per  annum  their  income  would  be  more  than 
doubled.  It  should  be  known  that  many  members 
subscribed  a  guinea  and  more,  and  this  fact  ought  to 
bring  an  increase  of  subscriptions.  The  report  of  the 
fund,  he  added,  was  an  admirable  one,  there  having 
been  an  increased  income  and  an  increased  cumula- 
tive fund. 

Mr.  T.  Henry  (East  Retford)  said  he  w'ould  go 
further  than  Mr.  Willis,  and  make  it  compulsory  for 
every  member  to  subscribe  not  less  than  5s.  a  year 
to  the  Orphan  Fund.  It  might  be  said  that  this  could 
not  be  done  under  the  Articles  of  Association,  but 
they  altered  these  articles  very  frequently  as  it  was. 
They  altered  them  to  provide  for  the  election  of  asso- 
ciate-members on  the  council.  He  did  not  know  when 
that  was  done,  as  he  had  not  gone  into  the  matter 
close  enough  for  that;  but  if  it  could  be  done  it  would 
be  quite  open  to  the  council  to  alter  the  Articles  of 
.Association  so  as  to  allow,  say,  urban  and  rural  sui'- 
veyors  to  be  represented  on  the  council.  At  present 
the  bulk  of  the  members  of  the  council  were  corpora- 
tion surveyors  and  engineers;  there  was  no  urban 
surveyor  at  all.  It  was,  he  quite  admitted,  rather  a 
difficult  matter  to  deal  with,  but  he  thought  every 
branch  of  the  profession  ought  to  be  represented  on 
the  council  as  well  as  the  associate-members.  The 
reason  why  urban  surveyors  did  not  get  elected  might 
be  due,  of  course,  to  the  indifference  shown  by  mem- 
bers in  not  voting.  If  this  were  so  it  was  a  pity  that 
the  trouble  taken  in  getting  out  the  ballot  lists  should 
be  incurred.  It  was  very  hard  upon  the  funds  of 
the  institution  and  the  officials,  and  not  fair  to  the 
members  that  the  vote  should  not  be  exercised.  The 
question  might  arise  whether  they  should  compel  all 
the  members  to  send  in  their  ballot  papers  for  the 
election  of  members  of  the  council.  If  only  they 
would  alter  the  Articles  of  Association  so  that  every 
branch  of  the  profession  might  be  represented  on  the 
council  he  thought  there  would  be  satisfaction  where 
there  was  at  present  di.=satisfaction.  He  congratu- 
lated the  council  and  officials  upon  the  reduction  of 
the  printing  account.  They  used  to  complain  about 
the  large  amount  spent  on  printing.  Whether  the 
reduction  was  due  to  the  action  of  the  council  or  the 
officials,  or  was  the  joint  action  of  both,  he  did  not 
know ;  but  it  was  at  any  rate  pleasant  to  see  the 
figure  reduced  from  four  to  three.  He  hoped  the 
item  would  be  again  reduced  materially  next  year. 
He  considered  that  the  manner  in  which  the  papers 
were  produced  was  quite  satisfactory.  They  were 
bound  together  in  a  form  that  was  most  useful,  and 
the  necessity  for  further  printing  was  avoided. 

Mr.  H.  Gilbert  Whyatt  (Grimsby)  said  that  at 
the  meeting  of  the  Orphan  Fund  that  morning  it  was 
suggested  that  possibly  some  of  the  profits  from  the 
"  Journal  "  might  be  allocated  to  the  fund.  That  was 
a  matter  that  would  doubtless  be  considered  during 
the  year.  It  was  mentioned  that  only  200  odd  mem- 
l)ers  out  of  1,700  subscribed  to  the  fund.  Possibly 
that  was  liecause  the  objects  of  the  fund  were  not 
brought  officially  tefore  the  members.  The  members 
received  a  circular  from  Mr.  Robinson,  and  the  annual 
meeting  of  the  fund  was  very  well  reported  by  the 
professional  papers ;  but  he  thought  something  more 
was  wanted  to  induce  a  larger  number  of  members 
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to  subscribe.  He  noticed  that  there  was  no  report 
of  the  East  Midland  District  contained  in  the  annual 
report.  This  district  was  one  of  the  most  important 
ones,  but  it  was  a  widely  scattered  one,  in  which  there 
was  great  difficulty  in  getting  to  meetings  because 
nearly  all  transit  was  across  country,  and  it  generally 
took  from  five  to  seven  hours  to  get  from  one  district 
to  the  other.  They  had  held  several  meetmgs  during 
the  year,  but  there  was  no  mention  of  them.  The 
local  secretary  stated  he  was  not  asked  to  send  on 
the  report.  He  did  not  know  where  the  fault  lay. 
It  was,  he  supposed,  possible  for  the  report  to  be 
inserted  in  the  annual  report  as  a  separate  slip,  or 
it  might  be  included  as  part  of  the  discussion  of  this 
meeting.  He  moved  formally  that  the  omission  be 
rectified  by  the  inclusion  uf  the  report. 

Mr.  T.  Henry  seconded,  and  referred  to  the  diffi- 
culties of  transit  in  the  East  Midland  District. 

Mr.W.  H.  Grieves  (Sutton)  inquired  what  action  was 
to  be  taken  with  regard  to  the  circular  sent  out  by  the 
chairman  of  the  North-Western  District  in  respect  of 
the  ballot  for  the  council,  asking  members  to  vote, 
and  giving  the  names  they  were  to  vote  for 
The  President:  That  has  been  dealt  with. 
Mr.  Grieves  inqiiired  if  it  was  not  a  fact  that  every 
member  of  the  institution  mentioned  in  the  letter 
wai  elected  except  one,  and  whether  the  North- 
Western  District  had  got  their  representation  as  autho- 
rised by  the  institution,  or  whether  the  letter  did  not 
constitute  canvassing  in  opposition  to  the  by-laws  for 
the  election  of  members  to  the  council.  If  it  did  not 
constitute  canvassing  he  did  not  know  what  did.  They 
took  the  precaution  to  include  other  members,  and 
they  were  all  elected  except  one,  and  he  got  on  the 
district  representation  after  that.  The  representation 
was  therefore  dictated  by  the  chairman  and  secretary 
of  the  Nortli-Western  District.  It  was  not  giving 
members  who  might  have  done  service  for  twenty 
years,  and  who  never  asked  anybody  to  vote  for  them, 
the  hope  of  election.  From  the  letter  tliat  he  under- 
stood was  received  in  the  district  it  appeared  that  the 
letter  had  not  been  specifically  dealt  with,  and  he 
would  suggest  that  a  letter  should  be  sent  to  the  dis- 
trict which  was  at  fault,  and  not  to  other  districts 
as  well.  He  had  nothing  to  say  against  associate- 
members  as  associate-members,  but  he  considered  that 
to  elect  them,  as  was  probably  the  case  in  some  in- 
stances, right  away  after  Wiey  had  joined  the  institu- 
tion was  not  what  was  expected  by  the  members. 
He  did  not  think  it  was  a  proper  course  to  adopt. 
He  understood  there  was  a  difficulty  in  getting  nomi- 
nations of  associates.  He  certainly  felt  there  was 
something  wrong  in  connection  with  the  membership 
of  the  council.  The  North-Western  District,  by  the 
means  they  had  adopted,  was  very  well  represented 
on  the  council,  but  he  strongly  deprecated  such  a 
letter  as  they  had  sent  out  to  the  members  of  the 
institution. 

Mr.  W.  M.  Jones  i(Chester)  said  he  thought  the 
letter  to  which  Mr.  Willis  alluded  constituted  can- 
vassing under  By-law  14  of  the  institution.  In  that 
event  he  would  like  to  ask  whether  the  election  was 
valid.  If  tlie  chairman  ruled  it  did  not  constitute 
canvassing  he  would  have  no  grounds  to  go  upon, 
lie  understood  the  council  had  written  to  the  secre- 
taries of  the  various  districts  calling  attention  to  the 
undesirability  of  issuing  such  letters ;  but  that  did 
not  quite  answer  the  question  put  to  the  secretary. 
He  wanted  to  know  if  the  circular  constituted  can- 
vassing, for,  if  so,  it  appeared  the  members  were  not 
really  appointed  on  the  council.  He  supported  Mr. 
Willis  in  the  matter  of  the  Orphan  Fund,  and  offered 
the  suggestion  that  possibly  the  reason  why  the  fund 
was  not  in  such  a  satisfactory  position  was  the  neglect 
of  the  members.  Members  should  be  reminded  of  the 
fund  when  they  were  paying  their  subscriptions.  With 
respect  to  the  question  of  the  associate-members,  he 
agreed  that  their  procedure  was  the  same  as  that  of 
other  institutions;  but  he  thought  they  might  go 
further,  and  increase  the  interest  of  members  in  the 
institution  if  the  membership  of  the  council  were 
apportioned  more  among  urban  and  rural  districts. 
All  the  ability  w^as  not  found  in  the  larger  districts. 
Many  of  them  preferred  the  seclusion  of  the  quieter 
districts.  He  did  not  see  why  they  should  not  do  for 
the  urban  and  rural  members  under  the  Articles  of 
Association  what  they  had  already  done  for  the 
associate-members. 

Mr.  R.  Brown  (Southall)  asked  why  they  should  be 
continually  seeking  to  alter  the  Articles  of  Associa- 
tion. Let  them  go  .straight  on,  and  make  the  institu- 
tion a  sucx;ess.  As  to  the  letter  of  the  North-Western 
Di.strict,  it  appeared  to  him  the  best  thing  would  be 


to  throw  it  in  the  waste-paper  basket.  They  had  these 
things  dinned  into  their  ears  over  and  over  again. 
Let  them  get  to  business. 

Mr.  E.  J.  Elford  (Southend-on-Sea),  referring  to 
the  Orphan  Fund,  said  he  found  great  discrepancies 
in  the  amounts  subscribed  by  the  various  districts. 
In  one  of  the  largest  districts  the  total  subscriptions 
were  only  a  guinea,  while  others  went  up  to  £22.  He 
thought  that  if  tlie  matter  was  brought  before  the  dis- 
trict meetings  some  good  might  be  done.  As  to  the 
circular  letter  to  which  allusion  had  been  made,  as 
one  whose  name  appeared  in  it  he  had  to  say  that 
it  was  done  entirely  without  his  knowledge.  Per- 
sonally he  deprecated  anything  of  the  kind.  He 
should  hesitate  to  say  the  letter  constituted  canvass- 
ing, but,  on  the  other  hand,  he  thought  the  council 
were  quite  justified  in  doing  what  they  could  to  put 
an  end  to  such  a  practice. 

Mr.  A.  J.  Price  (Lytham)  said  he  happened  to  be 
a  member  of  the  North-Western  District,  though  he 
had  nothing  to  do  with  the  circular.  The  members 
were  well  aware  that  canvassing  went  on  directly  and 
indiiectly,  and  that  there  had  been  a  good  deal  of 
indirect  canvassing  in  former  yeai's.  What  the  North- 
Western  District  had  done  came  to  the  same  thing  as 
what  had  always  been  done,  the  only  difference  being 
that  they  did  the  thing;  openly.  The  gentleman  who 
sent  out  the  circular  did  not  consider  it  canvassing, 
but  at  the  same  time  ho  did  not  suppose  such  a  thing 
was  likely  to  occur  again.  After  all,  the  gentlemen 
named  in  the  circular  were  elected.  That  would  seem 
to  show  they  were  men  who  really  had  the  confidence 
of  the  members  generally,  and  that  they  had  made  a 
good  selection.  (Cries  of  "  Oh !  ")  He  asked  whether 
it  was  not  possible  to  so  arrange  that  some  part  of 
the  subscriptions  should  be  allocated  to  the  different 
districts.  If  there  was  to  be  proper  representation 
of  the  North  of  England,  Scotland,  Ireland  or  Wales 
it  meant  a  heavy  tax  upon  members  who  represented 
the  district.  They  could  not  get  to  London  from  the 
North  under  £2,  and  that  was  a  big  tax  upon  the 
pocket.  The  Local  Government  Ofliccrs'  Association 
|)aid  back  to  the  various  districts  a  certain  percentage 
of  money  for  the  purpose  of  carrying  out  the  work, 
paying  the  fares  of  members  who  lived  out  of  London 
or  those  of  London  members  who  were  called  to  a  dis- 
trict meeting.  He  believed  something  of  the  kind 
could  be  done  by  this  institution,  and  if  it  was  not 
done  by  next  year  he  would  give  notice  to  raise  the 
matter  in  the  form  of  a  resolution. 

Mr.  Pickering,  in  closing  the  discussion,  remarked 
that  the  suggestion  of  Mr.  Willis  with  respect  to  the 
Orphan  Fund  would  appear  in  full  in  the  "  Journal." 
There  did  not  appear  to  be  any  reason  why  there 
should  not  be  a  paragraph  in  the  annual  report  with 
reference  to  the  fund,  and  the  secretary  would  bear 
it  in  mind  in  the  ensuing  year.  He  (the  President) 
would  press  upon  members  the  necessity  for  more 
liberal  subscriptions  to  the  fund.  Of  course,  they 
knew  that  members  had  to  give  subscriptions  to  a 
good  many  objects;  but  this  one,  at  all  events,  was  a 
very  deserving  one,  and  it  was  to  be  hoped  they  would 
not  have  to  continue  to  lament  the  fact  that  only  a 
small  percentage  of  memliers  subscribed  to  the  fund. 
With  respect  to  the  report  of  the  East  Midland  Dis- 
trict not  appearing,  he  had  to  say  that  all  the  reports 
which  came  in  were  included.  As  to  the  circular  of 
which  mention  had  been  made,  he  thought  the  matter 
might  be  allowed  to  drop.  It  was  evidently  contrary 
to  the  wishes  of  the  members  that  such  circulars 
should  be  distributed,  and  it  was  certainly  against 
the  wish  of  the  council.  Although  it  might  not  be 
contrary  to  the  letter  of  the  by-laws,  the  circular  was 
certainly  contrary  to  their  spirit.  As  to  the  validity 
of  the  members  elected,  there  was  no  question  about 
that,  because  the  members  elected  had  no  knowledge 
their  names  would  appear.  A  general  circular  had 
been  sent  to  the  districts  on  the  subject,  and  it  had 
had  the  desired  effect.  It  would,  he  thought,  be  much 
more  acceptable  if  questions  arising  out  of  the  council 
election  were  .sent  to  the  council,  who  would  consider 
any  suggestions  that  might  be  made.  He  might  state 
that  the  names  of  six  past-presidents  had  appeared 
in  the  report  owing  to  a  printer's  error,  and  that  it 
would  be  duly  corrected. 

UNVEILING    A    PORTRAIT    OF    THE    LATE 
MR.    CHARLES    JONES. 

A  portrait  of  the  late  Mr.  Charles  Jones,  of  Ealing, 
having  been  unveiled, 

Mr.  Pickering  stated  that  it  was  his  duty  to 
receive,  on  behalf  of  the  institution,  the  portrait  of 
a  late  member  whose  memory  was  cherished  by  every- 
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one  who  knew  liini  with  feelings  of  reverence  and 
respect.  Tlie  name  of  Air.  Charles  Jone.5  had  only 
to  be  mentioned  to  bring  back  in  vivid  recollections 
a  life  endowed  witli  everything  good  and  noble.  His 
name  found-  au  honourable  place  on  their  roll  of  mem- 
bership for  over  forty  years,  and  during  that  long 
period  he  never  relaxed  his  efforts  on  behalf  of  the 
members  of  the  institution  for  that  status  to  which 
he  considered  they  were  entitled.  He  was  never 
happier  than  when  he  was  taking  part  in  some  meeting 
or  function  in  connection  with  the  institution,  and  h*" 
seemed  to  be  surrounded  by  a  halo  of  pleasure  and 
delight  Which  cast  its  influence  upon  those  who  weie 
privileged  to  enjoy  liis  company.  As  one  of  the 
founders  of  the  institution  they  owed  his  memory 
a  deep  debt  of  gratitude  for  what  he  had  achieved, 
and  still  more  for  the  splendid  example  he  set  in  a 
life  of  kindness,  grace  and  uprightnes.=.  His  success- 
ful professional  career  was  one  of  -vhich  any  man 
might  be  proud.  After  serving  Ealing  professionally 
over  fifty  years,  on  his  retirement  he  was  elected  to 
the  mayoralty  as  a  mark  of  appreciation  for  valuable 
service  rendei-ed  to  the  community.  Unhappily,  he 
did  not  live  to  enjoy  that  honour,  and  he  passed  away 
something  like  two  years  ago,  leaving  the  world  riclier 
by  a  well-spent  life  of  over  four-score  years.  This 
portrait,  by  the  kindness  of  subscribers,  was  presented 
to  the  institution.  It  was  the  replica  of  a  painting 
Ijy  Sir.  Marks  presented  to  Mr.  Jones  by  the  corpora- 
tion and  people  of  Ealing  in  1910,  which  hung  in  the 
Ealing  Town  Hall.  It  was  a  copy  by  the  same  artist, 
and  it  would  find  a  conspicuous  place  in  the  institution 
offices,  where  it  w'ould  be  a  reminder  of  one  whose 
memory  was  held  in  gre^t  respect,  and  help  them  to 
remember  the  example  Mr.  Jones  set  them  in  his 
honourable  and  straightforward  life. 

AWAKD    OP    PREMIUMS. 

It  was  announced  that  the  certificates  and  premiums 
(three  guineas)  for  papers  read  during  the  last  twelve 
months  had  been  awarded  as  foUow'S:  — 

Mr.  W.  B.  Acton  (British  East  Africa),  "  Tropical 

Hill  Roads." 
Mr.     E.     H.     CoUcutt,     "  Bituminous     Carpeting 

Plant." 
Mr.  W.  J.  Goodwin  (Salisbury),  '■'  Some  Notes  on 

the  Mimicipal  Works  of  Salisbury." 
Mr.  A.  S.  Parsons  (Birmingham),  "  Recent  High- 
■\vay  Bridges  in  Birmingham." 
The  President  said  the  papers  generally  were  of 
such  a  high  order  of  merit  that  it  had  been  difficult 
for  the   committee   to  decide  which  were    the    most 
eligible  for  the  premiums. 

INSTALLATION    OP    THE    NEW    PRESIDENT. 

The  Retiring  President  next  rose  and  said  the 
lime  had  arrived  when  he  had  to  relinquish  the  office 
which  by  their  indulgence  he  had  been  allowed  to 
occupy  during  the  past  twelve  months,  and  to  per- 
form the  interesting  ceremony  of  formally  inti-oducing 
his  successor,  and  installing  him  in  the  position  to 
which  he  had  been  unanimously  elected.  The  regret 
which  one  naturally  felt  at  j'ielding  up  an  office  so 
honourable  and  distinguished  was  tempered  by  the 
knowledge  that  the  reins  of  office  were  about  to  be 
taken  up  by  one  far  more  able  to  direct  the  affairs 
of  the  institution  than  he  (the  speaker)  was.  In 
choosing  Mr.  Wakelam  for  their  president  they  had 
selected  a  gentleman  w'hose  eminence  in  the  profession 
and  abilities  and  qualifications  fitted  him  particularly 
to  discharge  the  I'.igh  duties  of  the  office,  and  he  knew 
,  that  their  confidence  had  not  been  misplaced.  Mr. 
Wakelam  possessed  the  esteem  and  confidence  of  every 
member  of  the  council,  and  he  felt  sure  that  he  might 
rely  upon  receiving  the  co-operation  and  support  of 
the  members  in  all  he  undertook  on  behalf  of  the  in- 
stitution. Mr.  Wakelam,  unfortunately,  entered  upon 
his  duties  at  a  time  when  the  Empire  was  engaged 
in  an  unparalleled  struggle  for  its  integrity,  its 
honour,  and  all  that  Avas  held  dear  by  a  civilised 
nation.  The  serious  condition  of  public  affairs  mili- 
tated to  a  certain  extent  against  the  enterprise  and 
administrative  duties  of  local  authorities,  and  caused 
some  reduction  of  their  own  activities  and  progress 
as  an  institution.  But  that  was  all  the  more  reason 
why  the  instifution  should  have  at  its  head  one  whose 
experience  and  abilities  would  carry  them  through 
any  difficulties  which  they  might  have  to  encounter 
during  the  year.  Mr.  Wakelam  had  been  a  member 
of  the  institution,  he  believed,  for  something  like 
twenty-seven  years,  and  had  taken  a  prominent  part 
in  the  deliberations  of  the  council.  He  had  connected 
himself  with  every  effort  taken  to  raise  the  status  of 


tlie  municipal  engineer,  and  he  was,  indeed,  included 
among  those  who  had  at  all  times  willingly  given 
their  knowledge  and  experience  to  others  witli  a  view 
to  the  improvement  of  the  profession  generally.  It 
was  only  fitting  that  the  services  he  had  rendered 
(o  the  institution  and  the  community  should  lie  re- 
warded by  conferring  upon  him  the  greatest  distinc- 
tion they  were  able  to  offer  to  him.  and  he  (the 
speaker)  felt  sure  that  the  duties  of  the  presidency 
would  be  carried  out  by  Mr.  Wakelam  with  honour 
to  himself  and  with  credit  to  the  institution.  In  in- 
vesting Mr.  Wakelam  with  the  chain  and  badge  of 
office,  Mr.  Pickering  said  the  links  of  which  the  chain 
was  composed  contained  the  names  of  forty  past^presi- 
dents  of  the  institution,  each  one  of  whom  had  done 
his  utmost,  with  the  assistance  of  the  members,  to 
raise  the  institution  to  the  prosperous  position  it 
occupied  to-day.  He  ventured  to  express  the  hope 
that  when,  at  the  end  of  the  year,  another  link  was 
added  to  the  chain,  it  might  be  emblematical  of  the 
added  strength  and  usefulness  of  the  institution 
brouglit  about  by  the  devotion  of  Mr.  Wakelam  to  its 
welfare.  He  congratulated  that  gentleman  upon 
occupying  the  position  of  president,  and  offered  him 
the  heartiest  wishes  of  the  members  for  a  happy  and 
prosperous  year  of  office. 

Mr.  \VakeIam  then,  amid  hearty  applause,  assumed 
tlie  cliair  vacated  by  Mr.  Pickering. 

THANKS    TO    THE    RETIRING    PRESIDENT. 

Sir  J.  Lemon  (Southampton,  past-president  and  hon. 
treasurer),  after  congratuhiting  the  new  president  upon 
his  election,  said  that  before  that  gentleman  delivered 
his  address  he  might  be  allowed  to  intervene  with  a 
proposition  that  did  not  appear  on  the  agenda.  They 
wished  to  honour  the  old  love  before  they  were  on 
with  the  new,  and  he  therefore  proposed  a  vote  of 
thanks  to  the  retiring  president  for  his  services  during 
the  year.  Mr.  Pickering  had  given  constant  attention 
to  his  duties,  and  he  had  exhibited  an  invariable 
courtesy  that  endeared  him  to  all  of  them.  Their  only 
regret  was  that  tliey  could  not  bestow  upon  him  some 
enduring  mark  of  their  favour.  In  the  absen\:e  of  this 
the  very  least  they  could  do  was  to  accord  him  a  hearty 
vote  of  thanks  for  his  services. 

Mr.  E.  G.  Mawbey  (Leicester,  past-president) 
seconded  the  proposition. 

Mr.  Pickering,  in  response,  expressed  his  thanks 
for  that  appreciation  of  the  vote.  He  need  hardly  say 
tliat  any  service  he  had  been  able  to  render  to  the 
institution  during  his  year  of  office  had  been  freely 
and  ungrudgingly  given.  In  looking  back  upon  the 
jiast  year  he  felt  that  the  work  he  had  done  was  but 
a  poor  return  for  the  honour  they  had  conferred  upon 
liim.  He  felt  that  much  that  might  have  been  done 
had  been  left  unaccomplished.  Happily,  anything 
that  had  been  lacking  on  his  part  had  been  more  than 
made  up  by  the  energy  and  devotion  of  the  members 
of  the  council  generally.  It  had  been  a  year  of  con- 
tinued progress.  The  institution  had  never  been  in 
a  more  flourishing  condition  than  it  was  that  day.  It 
was  sound  financially,  and  it  had  made  satisfactory 
and  substantial  progress  numericallj-.  Its  "  Proceed- 
ings "  contained  contributions  of  the  highest  pro- 
fessional and  literary  merit,  and  the  report  contained 
evidence  of  the  advancement  of  the  institution.  One 
of  the  most  interesting  features  was  the  number  of 
meetings  held  as  compared  with  previous  years. 
There  had  been  twenty-one  meetings,  and  between 
fifty  and  sixty  papers  had  been  prepared  for  discus- 
sion, apart  from  the  contributions  published  in  the 
"Journal."  Ckmsidering  the  condition  of  national 
affairs  this  was  a  highly  satisfactory  record.  The  in- 
crease was  undoubtedly  due  to  the  formation  of  the 
district  committees,  among  whom  there  had  been  a 
friendly  rivalry  which  had  had  the  effect  of  stimula- 
ting individual  effort.  '  He  thanked  the  council, 
officials,  and  members  generally  for  the  kind  support 
and  consideration  given  to  him  during  his  year  of 
office,  and  he  only  trusted  that  any  shortcomings  on 
his  part  would  be  generously  overlooked  by  them  all. 

Mr.  Wakelam  then  proceeded  to  deliver  his  presi- 
dential address,  a  full  report  of  wdiich  appeared  last 
week.  The  vote  of  thanks  to  the  new  president  for 
his  address  was  moved  by  Mr.  E.  G.  Mawbey,  and 
seconded  by  Mr.  E.  W'illis. 

(To  be  continued.) 

THE    ANNUAL    DINNER. 

There  was  a  large  attendance  on  Friday  evening 
at  the  annual  dinner  of  the  institution,  which  was 
held  at  the  Hotel  Cecil.  The  president,  Mr.  H.  T. 
Wakelam,   m.inst.c.e.,   occupied   the   chair,    and   the 
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guests  iuoluded  Sir  George  Gibb,  chairman  of  the 
Road  Board,  Sir  Laiirenoe  Goiume,  Colonel  Hellard, 
R.K.,  the  Bight  Hon.  H.  Hobhouse,  chairman.  County 
Councils  Association,  Mr.  W.  Regest^r,  chairman  of 
the  Middlesex  County  Council,  Mr.  C.  Piukham,  chair- 
man of  the  Middlesex  Highways  Committee,  Mr. 
Balfour  Browne,  k.c,  Mr.  b\  Goodyear,  vice-chairman 
of  the  Middlesex  Highways  Conmiittee,  Mr.  W.  Rees 
Jeffreys,  secretary  of  the  Road  Board,  Mr.  B.  Hall 
Blyth.  president  of  the  Institution  of  Civil  Engineers, 
Mr.  Honoratius  Lloyd,  k.c,  Mr.  A.  W.  Perkin,  vice- 
chairman  of  the  Middlesex  Rivers  Connnittee,  Mr. 
G.  W.  Barber,  chairman  of  the  Middlesex  General 
Purposes  Committee,  Mr.  J.  M.  Norman,  chairman  of 
the  Middlesex  Asylums  Committee,  Mr.  Raymond 
Unwin,  town  planning  department.  Local  Government 
Board,  Mr.  H.  Heldmann,  chairman  of  the  Middlesex 
Finance  Committee,  Mr.  W.  Godson,  vice-cliairinan  of 
the  ^Middlesex  Buildings  Committee,  and  Mr.  Isaac 
Shone. 

The  toast  of  "  The  Public  Authorities "  was  pro- 
posed by  Mr.  O.  Claude  Robson  in  a  speech  appre- 
ciative of  the  vast  amount  of  valuable  work  that  was 
carried  out  by  the  memljers  of  those  bodies — work 
that,  he  was  afraid,  was  not  recognised  by  the  general 
l>ody  of  the  public  as  it  should  be. 

The  Right  Hon.  H.  Hobhouse  and  Alderman  C. 
PTNKH.4M  responded. 

Mr.  W.  Regester,  in  proposing  "  The  Institution," 
said  he  could  not  help  thinking  that  the  Institution 
of  Municipal  and  County  Engineers  was  a  body  to 
which  public  autliorities  nnist  look  for  help.  The 
primary  duty  of  engineers  to  public  bodies  was  to 
advise  the  latter  how  wisely  to  spend,  but  he  thought 
their  duty  in  the  coming  year  would  be  to  advise  them 
how  wisely  to  save,  and  even  if  certain  .schemes  had 
to  be  set  aside  he  was  sure  they  would  feel  themselves 
bound  to  assist  in  this  way  in  order  that  the  silver 
bullets  might  be  moulded  to  win  for  the  country  a 
victory  over  the  water.  His  experience  of  public  life 
went  back  to  a  time  prior  to  the  formation  of  that 
institution.  Mr.  Wakelam  went  to  Middlesex  nearly 
twenty  years  ago,  and  the  county  was  fortunate  in 
getting  him.  He  had  made  the  best  of  his  oppor- 
tunity. He  had  helped  them  to  spend  something 
between  .£2,0tH3,0OO  and  £3,000,000,  and  the  money  had, 
he  thought,  been  spent  most  wisely.  He  was  a  man 
of  imagination.  His  works  had  included  a  series  of 
important  tramways  and  light  railways,  and  he  had 
conc-tructed  for  them  eight  very  excellent  court-houses. 
He  had  also  done 'a  great  deal  with  small  holdings, 
and  he  was  now  proceeding,  in  conjunction  with  the 
Road  Board,  to  lay  out  what  it  was  hoped  would  be 
an  ideal  road,  and  an  example  to  other  authorities 
throughout  the  country — the  Great  West  Road.  This 
was  a  thoroughfare  that  was  never  going  to  be  dis- 
turbed by  gas  or  water  companies,  and  engineers 
would  appreciate  what  that  meant.  What  Mr.  Wake- 
lam was  doing,  with  the  full  consent  of  his  council, 
was  to  try  an  experiment,  and,  personally,  he  thought 
that  men  who  were  willing  and  anxious  to  put  their 
brains  into  an  experiment  ought  to  be  encouraged 
to  do  it.  The  ideal  road  had  still  to  be  discovered, 
but  he  thought  the  road  he  had  spoken  of  represented 
a  step  in  that  direction. 

The  President,  who  was  heartily  received  on  rising 
to  reply,  said  it  was  seventeen  years  since  he  went 
to  Middlesex.  He  wished  to  acknowledge  the  kindly 
remarks  that  Mr.  Regester  had  made  in  proposing 
the  toast.  When  members  of  public  authorities  appre- 
ciated the  labours  of  their  officials  it  was  very  gratify- 
ing to  the  latter.  Appreciation  to  him — as  to  other 
public  officials — always  meant  encouragement  and  in- 
creased energies  and  endeavours.  Turning  to  the 
institution,  Mr.  Wakelam  remarked  that  between  150 
and  160  of  their  members  were  on  active  service  at 
the  present  time.  They  missed  their  faces  on  that 
occasion,  and  he  was  sure  the  company  would  join 
with  him  in  wishing  them  a  fpeedy  and  safe  return 
to  their  duties.  Many  were  absent  that  night  because 
of  the  war,  but,  much  as  they  deplored  the  war,  he 
did  not  think  any  good  would  be  served  by  meeting 
trouble  half  way.  What  they  had  to  do  was  not  to 
sit  down,  but  to  make  every  endeavour  to  try  and 
frustrate  the  enemy  they  had  to  deal  with.  The  fact 
that  their  numbers  had  increased  in  the  past  five 
years  by  over  .500  spoke  exceptionally  well,  he  thought, 
for  the  popularity  and  u.sefnlness  of  the  institution. 
They  had  members  not  only  in  England,  Ireland,  Scot- 
land and  Wales,  but  in  India,  Canada,  South  Africa, 
Ceylon,  New  Zealand.  New  South  Wales,  and  other 
countries  and  colonies.  He  personally  had  known  the 
work  of   the   institution   for  nearly   forty   years.    He 


had  been  connected  with  it  for  nearly  twenty-seven 
years,  and  it  had  afforded  him  great  pleasure  to  see 
the  increasing  value  to  tlie  country  at  large  of  the 
labours  of  the  institution  and  the  way  in  w^hich  the 
members  had  performed  their  duties.  The  institution 
was  fomided  in  1873— two  yeai>s  before  the  passing  of 
the  Public  Health  Act.  Since  tliat  time  the  members 
of  the  institution  had  been  responsible  for  the  spend- 
ing of  a  great  deal  more  than  £100,000,000  sterling  in 
l)roviding  water  supply  and  sewerage  schemes  for 
England  and  Wales  alone.  He  thought  that  spoke 
volumes  for  the  manner  in  which  they  had  ministered 
to  the  welfare  of  the  connnunity.  The  results  were 
to  be  found  in  the  improvement  which  had  taken  place 
in  the  health  statistics.  Concluding,  Mr.  Wakelam 
said  he  w-as  grateful  to  the  members  for  having  elected 
him  as  their  president,  and  ho  hoped  that  at  the  end 
of  his  term  they  would  bo  able  to  say:  "  It  Wakelam 
didn't  possess  all  the  qualities  of  an  ideal  president, 
he  certainly  did  Ids  best  in  the  interests  of  the  insti- 
tution." 

The  toast  of  "  Kindred  Institutions  "  was  proposed 
by  Mr.  A.  K.  Collins,  and  acknowledged  by  Mr.  B. 
Hall  Blyth. 
Sir  James  Lemon  proposed  "  The  Visitors." 
Sir  Geokge  Gibb,  chairman  of  the  Road  Board,  in 
responding  to  the  toast,  said  he  was  a  great  believer 
in  and  admirer  of  the  system  of  local  government  of 
this  country,  and  as  one  who  had  seen  a  good  deal 
of  them  he  confessed  he  was  always  greatly  impressed 
wilh  the  officials  of  public  authorities.  Proceeding, 
Sir  George  said  a  natural  question  at  the  present 
time  would  be  as  to  how  the  war  had  affected  the  dis- 
tribution of  grants  under  the  administration  of  the 
body  with  which  he  was  si)ecially  connected.  What- 
ever might  Ije  said  about  ej^penditure  it  was  a  grati- 
fying fact  that  the  income  of  the  board  had  not  heeit 
affected.  It  was  quite  remarkable  to  find  that,  on 
comparing  the  first  six  months  of  1915  with  the  corre- 
sponding period  of  last  year,  the  actual  money  received 
was  £30,000  up.  Another  point  that  might  interest 
them  was  that  the  Road  Board  had  recently  been  doing 
some  special  work  in  connection  with  the  improvement 
of  roads  for  military  purposes.  Without  doubt  the 
special  traffic  due  to  the  war  had  affected  a  good 
many  of  the  roads,  and  questions  had  arisen,  and 
would  continue  to  ari.se,  as  to  the  effect  of  this  extra- 
ordinary traffic.  An  arrangement  was  made  by  the 
War  Office  that  the  Roail  Board  should  act  as  a  sort 
of  intermediary  between  the  local  authorities  and  the 
War  Office  to  deal  with  the  question,  and  carry  out 
a  good  many  improvenKuits  that  were  required  in 
order  to  strengthen  roads  that  might  be  used  for  mili- 
tary purposes,  and  already  they  had  spent  on  work — 
which,  of  course,  was  of  benefit  to  the  local  authorities 
of  the  areas  concerned— nearly  £500,000,  the  board 
in  some  cases  contributing  to  the  expenditure;  but 
they  had  been  very  careful  not  to  allow  the  Road 
Board  funds  to  be  diverted  to  any  work  which  could 
not  be  justified  as  a  work  of  permanent  public  im- 
provement for  the  purposes  of  ordinary  traffic.  That 
work  had  been  arranged  and  carried  out  by  the  engi- 
neer to  the  board,  Mr.  Maybury,  to  whom  he  would 
like  to  express  his  indebtedness  for  all  he  had  done. 
Mr.  Maybury  was  a  member  of  their  institution,  and 
he  could  not  speak  too  highly  of  his  knowledge  and 
experience  and  helpfulness  in  dealing  with  highway 
authorities  in  all  these  matters  of  road  improvement. 
Perhaps  it  would  interest  them  if  he  said  something 
about  the  distribution  of  grants.  In  view  of  the 
stupendous  financial  burden  of  the  war,  it  was  very 
natural  and  proper  that  the  Treasury  should  direct, 
as  they  did,  that  the  scale  of  the  Road  Board's  grants 
should,  for  the  time  being,  be  lessened.  He  thought, 
however,  that  the  grant-s  available  for  work  during  the 
ensuing  year  would,  although  reduced  in  amount, 
jirobably  be  adequate  for  the  purpose,  because  he  had 
no  doubt  that  every  local  authority  would  prefer  to 
spend  as  little  money  as  possible  during  the  war 
period.  He  thought  that  most  of  those  present  would 
approve  of  that,  and  that  if  ihere  was  less  money  to 
be  spent  it  was  far  better  to  reduce  the  quantity  of 
the  work  to  be  done  rather  than  lower  the  quality. 
That  was  a  point  he  was  always  glad  to  have  an 
opportunity  of  impi'essing  on  the  experts  who  had 
control  of  these  things,  because  he  thought  it  would 
be  a  great  pity  if,  in  the  desire  to  economise,  there 
was  any  depreciation  of  the  existing  high  standard 
of  work  that  was  going  on  all  over  the  country.  He 
suppo.sed  that  everyone  connected  with  local  govern- 
ment had  felt  disappointment  that  the  advent  of  the 
war  had  interfered  with  the  completion  of  the  scheme 
which  was  embodied  in  the  Government  Bill  of  last 
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year  for  additional  maintenance  grants  for  roads. 
That  the  need  for  these  grants  liad  been  established 
was  admitted,  and  it  would  be  a  very  great  disap- 
pointment, he  thought,  and  would  also  be  most  un- 
fortunate, if  the  rearrangement  of  these  grants  were 
to  be  entirely  abandoned.  It  might  be  difficult  to 
lind  money  for  objects  of  that  sort,  but  he  hoped  that 
the  subject  would  not  be  altogether  shelved,  but  that 
the  Government  would  see  its  way  later  on  to  proceed 
with  at  least  a  part  of  the  scheme. 

Mr.  HoNOKATius  Lloyd,  k.c,  also  replied  to  the 
toast. 

VISITS. 

The  discussion  of  papers  was  brought  to  a  close  on 
Friday,  and  Saturday  was  given  over  to  a  visit  to 
the  Kingston  sewage  disposal  works,  and  to  inspec- 
tions oflhe  works  m  connection  with  the  reconstruc- 
tion of  Southwark  Bridge  and  a  new  underground  tube 
from  the  General  Post  Olfic-e  to  Paddington.  Well 
over  200  members  chose  to  go  to  Kingston,  and  the 
majority  elected  to  make  the  journey  by  water,  a 
commodious  steam  launch  having  been  chartered  for 
the  occasion. 

Leaving  Westminster  Bridge  shortly  after  9  o'clock, 
the  party  were  first  taken  on  to  Tagg's  Island— an 
enjoyable  four  hours'  trip— where  they  were  the  guests 
of  the  president  at  luncheon,  with  the  Mayor  of 
Kingston,  Alderman  C.  H.  Burge,  r.i.c,  as  the  guest 
of  honour.  Returning  downstream  the  members 
landed  at  Kingston  at  3.30,  and  proceeded  at  once 
to  the  sewage  disposal  works,  full  particulars  with 
regard  to  which  were  furnished  by  Mr.  R.  Hampton 
Clucas,  the  borough  surveyor,  in  one  of  the  papers 
presented  at  the  meeting.  Following  the  inspection, 
tlie  members  passed  into  Canbury  Gardens,  a  delight- 
ful open  space  on  the  banks  of  the  river,  which  was 
also  briefly  described  in  Mr.  Clucas'  paper.  Here, 
a'fter  an  examination  of  the  beautifully  kept  bowling 
greens  and  tenuis  courts,  the  visitors  were  entertained 
to  tea  by  the  Mayor  and  Mayoress,  hospitality  which 
was  acknowledged  in  cordial  terms  by  the  president 
before  the  company  separated.  The  institution,  said 
Mr.  Wakelam,  in  the  course  of  his.  remarks,  was 
always  welcome  in  whatever  town  it  visited,  but  they 
had  been  received  that  day  in  a  manner  which  had 
never  been,  to  his  knowledge,  excelled,  or  even 
equalled.  Referring  to  a  tribute  which  the  mayor 
had  paid  to  the  services  that  Mr.  Clucas  had  rendered 
in  his  capacity  as  borough  surveyor  of  Kingston,  the 
president  added  that  some  of  them  had  had  the 
pleasure  of  know'ing  Mr.  Clucas  for  niany  years  as  an 
able  engineer,  and  it  was  to  be  hoped  that  his  excel- 
lent labours  would  be  suitably  rewarded. 

SOUTHWARK    BRIDGE    HECONSTKDCTION. 

This  work,  which  was  seen  in  the  morning  by  a 
fair  number  of  members,  comprises  the  removal  of 
the  old  Southwark  Bridge  and  the  erection  on 
the  same  site  of  a  new  bridge  with  improved 
gradients. 

The  old  Southwark  Bridge  consisted  of  three  cast- 
iron  arches,  the  largest  span  being  240  ft.  The  bridge 
was  designed  by  Eennie,  and  was  opened  to  public 
traffic  in  1819.  The  Corporation  of  London  decided 
upon  its  removal  on  account  of  the  steepness  of  its 
gradients — 1  in  18  on  the  City  side — and  because  its 
piers  were  out  of  alignment  with  the  other  bridges 
in  the  vicinity.  The  new  bridge  consists  of  five 
steel  arches,  and  the  worst  gradient  is  about 
1  in  33. 

At  the  present  stage  the  old  bridge  has  been  entirely 
removed,  and  the  foundations  for  the  new  piers  are 
,in  hand.  Each  of  the  new  piers  will  be  of  stone,  and 
will  be  founded  on  caissons  sunk  into  the  bed  of  the 
river.  The  caissons  will  be  sunk  under  compressed 
air,  and  as  they  sink  the  piers  will  be  built  on  top 
of  them.  Each  of  the  arches  will  be  constructed  with 
seven  ribs,  and  upon  these  the  steel  flooring  support- 
ing the  roadway  and  footpaths  will  be  laid.  The 
width  between  parapets  will  be  55  ft.,  the  roadway 
Ijeing  35  ft.  in  width  and  the  footpath  10  ft.  The  old 
bridge  was  42  ft.  6  in.  wide. 


THINGS   ONE   WOULD   LIKE  TO   KNOW. 


Waterproofing  of  Buildings.— Damp  walls  are  about 
flu;  most,  frequent  trouble  that  architects  and  those 
engaged  in  tlie  building  trade  experience.  It  is 
therefore  interesting  to  know  that  the  Accrington 
drill  hall  has  been  recently  waterproofed  With  Pud- 
loed  cement  renderings,  the  result  being  completely 
successful. 


((JoiUributed.) 
Have  we  not  all  been  struck  with  the  dignity, 
urbanity  and  business-like  manner  with  which  the 
newly-elected  president  of  the  Institution  of  Muni- 
cipal and  County  Engiireers  conducted  the  meetings  of 
last  week?  Shall  we  not  all  feel  that  in  his  hands 
tlie  institution  will  make  still  further  progress  towards 
tile    public  and    official    recognition  which    it    has  so 

long  deserved  ? 

«  *  *  * 

Were  not  the  gatherings  of  the  institution  in  the 
large  lecture  hall  of  the  Institution  of  Civil  Engineers 
very  remarkable,  not  only  on  account  of  the  numbers 
which  assembled,  but  also  because  of  the  intelli- 
gence and  knowledge  displayed  by  the  numerous 
speakers?  Is  it  not  to  be  regretted  that  there  were 
not  several  members  of  Parliament  present  to  hear 
some  of  the  debates,  and  thus  become  somewhat 
acquainted  with  the  work  and  value  of  the  municipal 

engineer  ? 

*  •«  ♦  * 

Were  not  some  of  us  who  attended  the  over- 
crowded and  fearfully  stuffy  National  Koad  Conference 
on  Monday  last  to  hear  the  papers  on  "  Resurfacing 
of  Main  lioads  in  Essex  "  and  the  "  Adequacy  of 
Bituminous  Roads  in  Herefordshire "  somewhat  dis- 
appointed with  the  discussion?  Was  it  not  to  be 
regretted  that  so  few  of  the  speakers  discussed  the 
papers  at  all,  but  aired  their  own  views  and  gave  us 
lectures  on  elementary  facts  with  regard  to  road 
making?  Wei-e  not  the  two  excellent  papers  worthy 
of  a  better  and  more  interesting  discussion? 

*  •  •  • 

Can  we  arrive  at  any  definite  conclusions  after 
hearing  the  papers  and  discussions  at  the  recent  meet- 
ing of  the  Institution  of  Municipal  and  County  Engi- 
neers and  the  Road  Congress?  Have  we  not,  some  of 
us,  come  away  with  the  feeling  that  foundations  are 
of  the  utmost  unportance,  the  sealing  of  the  surface  is 
essential,  the  composition  of  the  bituminous  "  filler  " 
must  bo  closely  investigated,  each  case  must  be  dealt 
with  "  on  its  merits  "  according  to  local  conditions, 
and  that  above  all  money  is  a  d>u.  qua  iion  if  we  are 
to  have  good  roads  ? 

*  *     °       •  * 

Were  not  most  of  the  exhibits  at  the  National  Road 
Exhibition  of  great  interest  and  use?  Why,  however, 
were  there  many  exhibits  of  goods,  excellent  in  their 
way,  no  doubt,  but  having  nothing  whatever  to  do 
with  road  work? 

*  •  •  • 

Is  it  not  rather  interesting  to  note  that  at  the 
commencement  of  the  war  local  authorities  were 
urged  to  proceed  with  public  works  in  order  to  prevent 
the  distress  which  was  then  feared,  and  that  now 
there  is  a  complete  change  of  policy,  and  nearly  all 
public  works  have  been  stopped,  so  that  all  labour, 
money,  and  energy  of  all  descriptions  may  be  con- 
centrated on  our  sole  objective — viz.,  the  defeat  of 
our  enemies  ? 

*  #  *  • 

Is  it  a  fact  that  cei-tain  roads  which  were  recently 
constructed  on  tlie  most  modern  lines  in  a  large  urban 
district  near  London  have  proved  to  be  failures?  If 
this  is  so,  would  it  not  be  of  the  greatest  interest  to 
all  road  engineers  if  the  details  of  construction  and 
the  reasons  for  the  failure  could  be  published?  Do 
we  not  all  learn  quite  as  much,  or  even  more,  by 
failures  than  from  successes,  and  would  it  not  advance 
our  knowledge  on  all  engineering  subjects  if  engineers 
were  always  bold  and  unselfish  enough  to  tell  us  of 
their  failures  and  the  reasons  for  such  failures? 


Exeter  Corporation  Tramways. — In  submitting  the 
report  of  the  Tramways  Committee  at  the  last  meeting 
of  E.xeter  City  Council,  Alderman  Varwell  stated  that 
during  the  year  ended  March  31st  the  tramway 
receipts  were  £17,964— the  highest  they  had  ever 
received,  and  an  increase  of  £474  over  the  previous 
year.  The  accounts  showed  a  surplus  of  £2,100,  which 
would  be  carried  to  the  reserve  and  renewals  fund 
account.  That  was  an  increase  of  £385  on  the  previous 
year,  but  that  increase  was  more  than  accounted  for 
by  the  reduction  in  the  cost  of  the  electric  current 
supplied  and  an  allowance  in  respect  of  the  previous 
year.  Renewals  had  cost  £2,223— the  largest  amount 
ever  spent  under  this  heading.  Besides  paying  their 
way,  the  tramways  had  set  aside  £20,000  for  the 
I    redemption  of  capital  expenditure. 
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Mechanicai  Traction  for  (Municipal  Work.* 


By   ERNEST   J.   ELFORD,    m.inst.c.e.,    m.i.mech.e., 

Southend-on-Sea. 


Borough    Engineer    and    Surveyor, 


The  subject  of  median icnl  traction  is  one  in  which 
municipal  engineers  cannot  fail  to  take  a  deep  inte- 
rest from  two  distinctly  opposite  points  of  view. 
Those  who  have  adopted  meclianically-propelled' 
vehicles  in  connection  with  the  work  of  their  depart- 
ments generally"  have  reason  to  bless  them,  but  it  is 
to  be  feared  that  these  same  engineers  have  often 
cursed,  with  energy  and  sincerity,  similar  veliicles 
used  by  other  folk,  to  tlie  serious  jirejudice  of  the 
roads,  for  the  maintenance  of  which  they  are 
responsible. 

The  following  short  notes,  which  in  a  weak  inuiueiil 
the  author  promised  the  president  to  prepare  for  this 
meeting,  deal  with  the  subject  entirely  fiom  the 
former  point  of  view. 

It  is  well  known  that  tlie  work  of  a  municipal  engi- 
neer is  of  great  variety  ;  in  fact,  this  official  is  often 
described  as  the  ' '  liandy  man  "  in  "  local  govern- 
ment," and  it  is  now  generally  recognised  that  when 
there  is  anything  to  bo  done  which  other  departments 
are  unwilling  or  unable  to  undeit*ike  a  simple  solu- 
tion may  be  found  in  the  well-known  formula,  "  the 
engineer  was  instructed." 

It  is  important,  tlierefore,  that  he  should  endeavour 
to  keep  in  close  toiicli  with  improvements  in  nietliods, 
materials  and  appliances  which  are  likely  to  be  of 
advantage  in  connection  with  work  for  which  he  is, 
or  may  be,   responsible. 

Among  the  more  important  of  such  improved  appli- 
ances, mechanically-propelled  vehicles  for  use  on 
liighways  occupy  one  of  the  foremost  positions. 

They  are  now  used  for  a  number  of  purposes,  in- 
cluding haulage  of  road  and  building  materials  and 
general  haulage,  road  watering,  road  sweeping,  road 
tarring,  and  the  collection  of  I'oad  sweepings  and  house 
refuse. 

The  vehicles  themselves  are  also  of  great  variety, 
some  being  driven  by  steam,  others  by  petrol  or 
petroleum,  and  others  more  recently  by  electricity. 
Some  are  complete  cariyinc  units,  wliile  others  are 
capable  of  hauling  only  ot^fier  vehicles  carrying  the 
load. 

Each  type  has  points  of  advantage  and  disadvantage 
as  compared  with  the  others,  according  to  the  con- 
ditions under  which  it  is  required  to  work. 

It  should  be  borne  in  mind,  however,  that  it  is  not 
under  all  conditions  tliat  mechanical  traction  can 
successfully  compete  with  horses,  and  it  is  important 
that  care  and  common  sense  should  be  exercised  in 
adopting  the  working  conditions  to  the  peculiar 
requirements  of  mechanical  vehicles  wlien  these  are 
adopted. 

From  file  financial  point  of  view,  perhaps  the  most 
imfjortant  factor  is  rapid  loading  and  discharging. 
Some  appreciable  delay  at  each  end  of  a  journey  with 
horse-drawn  vehicles  is  unavoidable,  and,  in  fact, 
desirable,  but  loss  of  time  with  motors  makes  all  the 
difference  between  profit  and  loss.  It  is  essential, 
therefore,  that  careful  thought  should  be  given  to 
the  provision  of  the  best  available  facilities  for  load- 
ing and  unloading,  so  that  as  large  a  proportion  as 
possible  of  the  working  hours  of  the  motor  should  be 
spent  in  travelling  on  the  road.  It  must  always  bo 
borne  in  mind  that  a  motor  unit  is  much  more  expen- 
sive in  iirst  cost  and  running  cost  than  a  horse  unit, 
and  that  it  can  only  be  made  to  pay  by  cari-ying  much 
larger  loads  at  a  much  quicker  rate.  As  bearing  on 
this  aspect  of  the  question,  it  is  of  importance  that 
motor  vehicles  should  be  so  designed  and  constructed 
as  to  require  the  minimum  of  repairs,  as  repairs  mean 
delay,   and  delay  means  serious  loss  of  revenue. 

In  the  author's  opinion  it  seldom  pays  to  buy  second- 
hand motor  vehicles,  as  it  is  during  the  first  few  years 
of  their  life,  when  they  can  be  constantly  kept  at  work, 
that  they  are  most  profitable.  As  time  goes  on 
repairs,  with  their  attendant  delays,  become  in- 
creasingly frequent,  and  for  this  reason,  if  a  careful 
account  were  kept,  it  would  be  found  that  it  would 
pay  to  sell  the  old  vehicle  and  purchase  a  new  one 
long  before  the  former  ceased  to  be  capable  of  doing 
useful  work. 

One  of  the  most  piofitable  cartage  jobs  the  author 
has  carried  out  was  the  haulage  of  a  large  quantity 
of  granite    macadam   from  a  wharf  at  a  point    about 

•  Paper  presented  at  the  anniinl  meeting  of  the  Institution  of  Mviri- 
npal  anil  County  Enifincers  in  I.omton  last  week. 


.'tg  miU^s  distant  fi'uni  tlie  point  at  which  it  was 
required.  The  granite  was  unloaded  from  the  barges 
by  an  electric  crane.  Before  the  work  was  commenced 
a  dozen  spare  skips  were  provided  on  the  wharf. 
These  were  filled  and  deposited  on  the  wliarf  by  the 
crane,  and  when  a  motor  arrived  it  was  loaded 
within  a  few  minutes  from  the  full  skips.  The  motors 
were  fitted  with  tipping  bodies  for  quick  discharge, 
and  were  able  to  spend  a  large  proportion  of  their 
time  in  travelling. 

Where  motors  are  used  it  is  desirable  to  employ  as 
many  as  can  be  kejit  constantly  at  work,  as  under 
these  conditions  five,  si\  or  more  can  be  used  to 
greater  advantage  and  more  profitably  than  one  ui- 
two. 

For  instance,  large  loading  and  unloading  gangs  can 
be  employed,  and  this  means  shorter  terminal  delays. 
The  cost  and  delay  of  repairs  can  also  be  much 
reduced  when  tliere  is  sufficient  motor  or  other  work 
to  justify  the  provision  of  a  workshop  and  staff,  so 
that  repairs  can  be  done  promptly  at  the  depot.  In 
addition,  where  a  number  of  steam  vehicles  are 
employed,  the  boiler  cleaning  and  overhauling  can  bo 
done  at  night  by  a  separate  gang,  who  can  also  liglit 
tile  fires  and  get  up  steam  ready  for  the  drivers  in 
the  morning,  so  tliat  there  may  be  no  unnecessary 
curtailment  of  the  working  liours  of  tlie  vehicles.  It 
goes  almost  without  saying  that  the  work  must  be 
carefully  organised  and  supei-viscd,  as  an  hour  wasted 
by  a  vehicle  of  this  kind  entails  a  loss  equal  to  four 
or  five  hours  with  a  horse  and  cart. 

STEAM-DRIVEN    VEHICLES. 

For  some  time  vehicles  of  this  description  were  used 
almost  entirely  by  local  authorities,  and  even  now 
they  appear  to  be  still  holding  their  own  very  well. 
Under  some  conditions  and  for  some  kinds  of  work 
they  are  no  doubt  more  satisfactory  than  petrol 
veliicles.  Their  cliief  advantages  lie  in  their  coin- 
pai'ative  simplicity,  substantial  construction,  flexi- 
bility, and  large  reserve  of  power. 

Any  man  of  ordinary  intelligence  who  has  been 
used  to  driving  a  steam  roller  or  other  steam  engine 
can  soon  become  capable  of  driving  a  steam  vehicle, 
and,  as  a  rule,  the  results  of  any  inexperience  or  care- 
lessness on  his  part  are  not  so  serious  as  would  bo 
the  case  with  a  petrol  vehicle.  If  well  designed,  built, 
and  cared  for,  a  steam  vehicle  will  l;ist  many  years. 
Tlie  reserve  of  power  of  a  steam  engine  is  often  of 
great  value  when  the  vehicle  is  operating  over  bat! 
roads,  or  when  it  is  necessary  to  temporarily  overload. 

Another  advantage  is  that,  except  in  the  event  of 
serious  damage,  a  steam  vehicle  is  seldom  entirely 
incapacitated,  so  that  it  can  generally  be  driven 
home. 

In  addition,  a  steam  vehicle  can  be  more  easily  and 
satisfactorily  adajited  for  use  as  a  stationary  engrno 
for  driving  such  plant  as  concrete  or  tar-macadam 
mixers,  mortar  mills,  pumps,  &c.  Another  factor  in 
favour  of  steam  vehicles  is  their  low  running  cost. 

On  the  other  hand,  vehicles  of  this  kind  havo 
several  disadvantages.  The  boiler,  coal  supi^ly,  &c. , 
add  considerably  to  the  weight ;  they  are  not  available 
at  short  notice,  as  steam  cannot  be  raised  in  less  than 
forty-five  minutes ;  washing  out  and  overhaul  of  the 
boiler  usually  takes  about  six  hours  each  week,  and 
where  the  water  is  not  suitable  the  boiler  is  likely  to 
give  trouble  by  leaking  tubes,  priming,  &c.  This  is 
particularly  the  case  with  some  of  the  more  delicate 
water-tube  boilers. 

PETROL    VEHICLES. 

During  recent  years  this  type  of  vehicle  has  been 
growing  in  popularity,  but  more,  perhaps,  for  light 
trade  purposes  than  lor  municipal  work.  The  prin- 
cipal factors  which  are  responsible  for  this  growth 
in  favour  are  speed  and  convenience,  which,  for  many 
classes  of  work,  outweigh  the  advantages  conncclx^d 
with  the  use  of  the  steam  vehicle.  For  instance,  it 
will  be  readily  understood  that  the  higher  running 
costs  and  depreciation  of  a  petrol  motor  fire  engine 
are  of  little  importance  compared  with  its  higher 
speed  and  the  great  saving  in  time  restilting  from 
being  able  to  start  off  at  a  moment's  notice,  and  to 
operate  the  pumps  without  waiting  for  oi-  maintain- 
ing steam. 

On  (he  othei-  hand,  a  petrol  motor  vehicle  can  easily 
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be  damaged  and  the  running  costs  increased  by  un- 
skilful or  careless  driving.  In  addition,  it  often 
happens  that  some  slight  defect  will  place  the  motor 
hors  de  comhat  for  the  time  being,  especially  when 
driven  by  a  man  who  does  not  thoroughly  understand 
the  mechanism. 

At  one  time  petrol  motors  were  designed  with  a  fair 
margin  of  power,  but  now,  as  a  rule,  the  excess,  if 
any  is  vei-y  small,  and  it  can  be  safely  assumed  that 
a  motor  specified  to  be,  say,  30-b.h.p.,  will,  on  test, 
be  found  to  develop  as  nearly  as  possible  that  power, 
and  cannot  be  pressed,  even  for  a  short  period,  much 
beyond  its  rated  capacity.  As  before  stated,  this  is 
not  the  case  with  the  engine  of  a  steam  vehicle,  and 
the  latter  is  able  therefor©  to  extricate  itself  with 
greater  ease  when  in  difficulties,  and  to  adapt  itself 
more  easily  to  the  varying  conditions.  I'or  tljis 
reason  also  a  petrol  vehicle  is  not  suitable  for  draw- 
ing a  trailer  unless  specially  constructed  for  that 
purpose. 

The  author  has  used  both  steam  and  petrol  vans 
for  street  watering,  and  is  of  opinion  that  steam  vans 
are  the  better  for  this  purpose  where  they  are  con- 
vertible for  general  haulage  purposes,  but  that  petrol 
motors  are  better  where  they  are  used  only  for  street 
watering. 

The  latter  are  always  available  for  instant  use, 
cover  a  great  length  of  road  in  a  given  time,  and  are 
quieter. 

The  reduced  noise  is  specially  appreciated  m  resi- 
dential districts,  particularly  when  the  water  vans  are 
out  in  the  early  mornings  and  on  Sundays. 

The  majority  of  motor  vehicles  used  for  municipal 
work  are  convertible,  so  that  they  may  be  available 
for  more  than  one  class  of  work.  In  many  cases  they 
are  used  during  the  summer  months  for  street  water- 
ing, and  during  the  remainder  of  the  year  for  general 
cartage.  For  the  fomier  purpose  it  is  the  author's 
practice  to  use  cylindrical  tanks  for  quantities  up  to 
600  gallons  and  rectangular  tanks  for  larger 
quantities.  The  smaller  tanks  are  provided  with 
petrol  motors,  which  are  used  almost  entirely  for  street 
watering  and  sewer  Hushing.  The  larger  tanks  gene- 
rally have  a  capacity  of  about  1,000  gallons,  and  are 
used  with  5-ton  steam  motors  during  the  summer  only. 
When  interchangeable  bodies  are  required,  the  chassis 
and  bodies  should  be  so  designed  that  the  latter  may 
be  changed  quickly  and  with  the  minimum  of  trouble. 
With  this  object  "the  water  tank  sliould  be  provided 
with  spreaders,  which  stand  clear  of  the  chassis,  and 
the  operating  gear  should  be  entirely  attaclied  to  the 
tank.  This  gear  should  be  controlled  by  foot,  so  that 
both  driving  and  watering  can  be  managed  by  one 
man.  To  meet  these  conditions  spreaders  of  the  box- 
type  are  probably  the  most  convenient  and  effective. 

Suitable  lifting  gear  should  be  provided  at  the  depot 
where  the  bodies  are  changed. 

The  author  is  a  firm  believer  in  rubber  tyres,  except 
for  vehicles  which  use  bad  roads,  where  the  wear  and 
tear  of  this  material  is  likely  to  be  abnormal.  Not 
only  does  the  rubber  reduce  the  noise,  but  it  also 
largely  reduces  the  wear  and  tear  of  the  whole 
vehicle,  particularly  on  stone  setts  and  other  roads 
where  the  surface  is  not  perfectly  smooth.  In  addi- 
tion greater  speed  can  be  attained  with  rubber  tyres. 
The  author  has  found  that  speedometers  of  good  make 
are  quite  satisfactory  with  rubber  tyres,  but  he  has 
been  unable  to  obtain  one  which  gives  good  results 
with  steel  tyres,  owing  to  the  excessive  vibration. 

He  is  also  of  opinion  that  it  pays  to  rather  over-tyre 
than  under-tyre,  and  it  is  his  practice  to  specify  for 
the  wheels  of  a  .5- ton  steam  vehicle  the  largest  rubber 
tyres  made.  The  rubber  tyres  of  some  of  the  vehicles 
under  the  author's  control  are  maintained  under  con- 
tract at  a  charge  of  l|d.  per  car-mile  per  set  of  six 
tyres  (twin  tyres  on  driving  wheels).  He  has  found 
the  cost  of  this  arrangement  to  compare  satisfactorily 
with  the  purchase  of  tyres  outright,  and  one  advantage 
of  the  foi-mer  system  is  that  the  tyre  cost  is  directly 
proportionate  to  the  work  done,  so  that  there  is  less 
fluctuation  in  the  annual  accounts.  It  is  sometimes 
of  advantage  to  provide  interchangeable  wheels,  one 
set  with  rubber  and  the  other  with  steel  tyres,  the 
foi-mer  for  use  in  the  summer  on  good  roads,  and  the 
latter  for  use  in  the  winter. 

For  general  cartage  work  it  is  essential  to  provide 
a  tipping  body,  preferably  operated  by  engine  power, 
but  care  must  be  exercised  in  selecting  the  tipping 
gear,  as  some  designs  are  much  more  satisfactoi-y  than 
others. 

The  above  remarks  in  reference  to  chain  drive  and 
wheels  are  also  applicable  to  petrol  vehicles.  The 
only  other  points  to  which  it  is  necessary  to  call  atten- 
tion are  the  desirability  of  providing  the  motor  with 


gate  change  gear,  and  pump  circulator  and  fan.  The 
author  has  not  liad  experience  of  any  petroleum 
carburetter  suitable  for  petrol  vans,  but  has  found 
this  fuel  quite  satisfactory  for  motor  rollers,  whicli 
are  comparatively  slow  moving.  In  connection  with 
the  latter  it  is  necessary  to  clear  the  cylinders  and 
pistons  of  carbon  accumulations  from  time  to  time  to 
ensure  satisfactory  running. 

Before  refen-ing  briefly  to  the  recently-introduced 
electric  vehicles  for  municipal  work,  it  may  be  of  inte- 
rest to  mention  some  points  of  some  importance 
relating  to  the  design  and  construction  of  steam  and 
petrol  vehicles. 

Dealing  with  the  foi-mer  first,  a  feature  which,  in 
the  author's  opinion,  is  of  great  importance  is  the 
position  of  the  engine.  This  point  does  not  arise  in 
connection  with  petrol  motors,  as  the  engine  is  gene- 
rally so  placed  as  to  be  easily  accessible. 

Until  comparatively  recently,  however,  steam 
vehicles  were  built  with  their  engines  under  the  body, 
where  they  could  not  be  reached  without  great  trouble, 
and,  in  many  cases,  the  dismantling  of  the  vehicle. 
The  author  experienced  so  much  difficulty  with  under- 
type  engines  in  the  early  days  of  municipal  motor 
vehicles  that  he  decided  to  advise  his  council  not  to 
make  further  purchases  of  this  class  of  vehicle,  but  to 
insist  upon  the  engine  being  so  mounted  as  to  be  in 
full  view  of  the  driver,  and  with  every  part  easily 
accessible  without  dismantling  any  part  of  the  body  or 
chassis.  Apparently  this  has  been  the  general  experi- 
ence, as  the  majority  of  makers  are  now  building 
vehicles  of  this  character.  The  author  is  convinced 
that  the  most  satisfactory  design  is  that  which  pro- 
vides a  horizontal  fire-tube,  loco-type  boiler,  with 
engine  mounted  on  same,  after  the  style  of  a  steam 
roller  or  traction  engine.  This  type  of  boiler  has 
several  advantages  compared  with  the  other  kinds 
used  for  this  class  of  work,  either  water-tube  or 
vertical  boilers.  It  has  greater  steam  and  water 
capacity  inspection,  cleaning  and  repairs  more  easily 
carried  out,  tubes  can  be  expanded,  removed  and 
replaced  with  less  trouble,  and  are  less  liable  to 
leakage,  the  boiler  forms  a  suitable  and  substantial 
setting  for  the  engine,  and,  as  a  rule,  the  fire-box  is 
more  conveniently  arranged.  On  the  other  hand,  as 
usuall.y  constructed  this  class  of  boiler  is  more  liable 
than  the  vertical  type  to  have  the  safety  plug  un- 
covered when  descending  a  hill,  but  this  risk  can  be 
obviated  by  attention  to  the  point  by  the  designer, 
and  the  exercise  of  reasonable  care  on  the  part  of  the 
driver.  A  horizontal  boiler  occupies  somewhat  more 
space  and  involves  a  greater  length  of  chassis,  but 
this  is  comparatively  unimportant. 

It  is  of  advantage  to  superheat  when  the  vehicle  is 
in  the  hands  of  a  good  man,  but,  unless  it  receives 
careful  attention,  a  superheater  is  liable  to  be  a 
source  of  trouble. 

The  engine  sliould  be  compound,  with  by-pass,  for 
turning  live  steam  into  low-pressure  cylinder,  as  this 
gives  largely  increased  ]iower,  which  is  veiy  useful  on 
a  stiff  gradient  or  when  in  a  "  tight  place." 

Forced  lubrication  should  be  specified  for  the  engines 
of  steam-driven  vehicles. 

Chain  drive  is  now  almost  universally  adopted  for 
vehicles  of  this  kind,  and  the  only  point  regarding 
this  feature  t-o  whicli  the  author  desires  to  draw 
attention  is  the  desirability  of  properly  protecting  the 
chain  from  dust  and  dirt,  which,  without  such  pro- 
tection, is  bound  to  reduce  its  life  and  interfere  with 
smooth  running. 

The  author  has  usually  used  wood  wheels,  but  these 
liave  several  disadvantages  as  compared  with  steel 
wheels.  In  diy  weather  the  wood  is  found  to  shrinlc, 
and  in  provincial  towns,  where  there  is  no  hydraulic 
apparatus  handy  for  repressing,  the  expense  and  delay 
involved  by  having  to  send  the  wheels  to  the  nearest 
press  for  this  purpose  is  a  serious  item.  On  the  other 
hand,  wood  wheels  appear  to  be  more  resilient  and 
less  noisy  than  steel.  It  is  an  advantage  to  provide 
locking  gear  for  the  differential,  so  that  the  drive 
can  be  b,y  both  wheels  when  it  is  necessary  to  get  the 
vehicle  out  of  a  bad  place. 

The  author  has  lately  been  considering  the  question 
of  electric  vehicles,  principally  for  the  collection  and 
cartage  of  house  refuse,  and  he  has  formed  the  opinion 
that  they  are  likely  to  be  of  advantage  for  this  and 
other  municipal  work. 

The  Southend  Corporation  has  for  some  months 
been  ninning  an  electric  'bus  in  sei-vice  with  petrol 
'buses,  and  the  electrical  engineer  has  reported  very 
favourably  upon  the  fomier,  which  is  a  single-deck 
vehicle,  seating  twenty-two  passengers,  and  weighing 
when  empty  4  tons  1  cwt. 

On  a  test  of  fourteen  double  journeys,  in  ordinary 
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service  with  the  petrol  'buses,  the  electric  vehicle 
covered  80  miles  at  an  avovage  speed  o{  nearly  9  miles 
per  hour,  including  stops.  The  route  was  undulating, 
with  sharp  gradients  in  places,  the  'bus  was  well 
loaded  on  all  journeys,  and  the  current  consumption 
was  at  the  rate  of  1'56  units  per  mile. 

Fi-om  experience  up  to  date  it  appears  that  an 
electric  'bus  will  cost  from  10  per  cent  to  lo  per  cent 
less  per  'bus  mile  than  a  petrol  'bus,  including  capital 
and  other  charges,  and  as  the  corporation  are  the 
owners  of  the  electric  supply  undertaking,  a  profit  is 
made  out  of  the  current  consumed  by  the  foi-mer. 

One  great  advantage  of  the  electric  drive  is  that  a 
skilled  driver  is  not  required ;  in  fact,  any  man  of 
ordinary  intelligence  can  be  engaged  for  this  work. 
The  moving  parts  are  few  in  number,  and  the 
mechanism  generally  of  a  simple  character.  Another 
advantage  of  some  importance  is  the  reduced  risk  of 
fire. 

For  the  collection  of  house  refuse  the  Edison 
Accumulator  Company  suggest  3-ton  electric  vans, 
having  a  capacity  of  S  cub.  yds.,  and  2-ton  vans 
having  a  capacity  of  8  cub.  yds.  The  speed  of  the 
3-ton  vehicle  fully  loaded  is  given  as  8  (o  !)  miles,  and 
of  the  2-ton  as  10  miles.  The  weighing  and  tipping 
at  the  destructor  is  estimated  to  occupy  five  or  six 
minutes.  The  larger  veliicles  are  i>roposed  for  the 
longer,  and  the  smaller  for  the  shorter  distances. 

Each  size  vehicle  is  estimat<xi  to  collect  and  deliver 
to  the  destructor  from  9  tons  to  9^  tons  of  refuse  perday. 
The  company  have  submitted  the  following  estimates 
in  refei'ence  to  the  annual  cost  of  tlie  vans  above 
referred  to,  and  suggest  that  a  veiy  large  saving  in 
the  total  cost  of  house  refuse  collection  and  cartage 
could  be  effected  by  the  adoption  of  tlieir  proposals. 
In  many  towns  steam  for  the  generation  of  electric 
cuiTent  is  available  at  the  refuse  destructor,  so  that 
the  charging  of  accumulators  for  electric  vehicles 
could  be  done  at  very  little  cost. 

Estimated  cost  of  maintaining  and  running  a  2-ton 
Edison  accumulator  van,  including  painting,  &c., 
complete  with  patent  elo<'tric  tipper  and  galvanised 
st«el  plat<>,  hot  riveted  body,  costing  per  vehicle 
approximately  £990 : — 

£     s.    d. 

Writeoff  10  per  cent  99     0     0 

Averape  interest,  appro.viiaate        ...  ...         25     0    0 

Assnine  20  miles  per  <Iay  =  Jd.  charj^o  of  48 

units  per  day  =  28.  X  .SOO  days      30    0     0 

Maintenance  per  mile, '65d.  ...         ...  16     5     0 

Insurance        ...         ...         ...         ...         ...  10    0     0 

Bepaintinp;  van  ...         ...  ...  5     0    0 

Rent  of  Karage  ...         ...         5     0     0 

Tyres,  half  set  per  annum,  at  £40 20    0     0 


i;28S     5     I) 


Estimated  cost  of  maintaining  and  running  a  3-ton 
Edison  accumulator  van,  including  painting,  &c., 
complete  with  patent  electric  tipper  and  galvanised 
steel  plate,  hot  riveted  body,  costing  per  vehicle 
approximately  .£1,075  : — 

£     «.    d. 

Write  off  10  years 107  10     0 

Averaife  interest,  approximate      ...  ...  27     0     0 

Assume  30  miles  per  day  current  at  Id.  = 
5  charge  of  48  units  per  day  =  2s.   8d. 

X  3(0  days  40     0     0 

Maintenance  per  mile,  *75d.  ...  ...  28     2     0 

Insurance       ...         ...  .  .  .  ...  10    0     0 

Repaintint;     ...         ...         ...  ...         ...  5     0     0 

Rent  of  garage  per  vehicle  ...         ...  5     0     0 

Tyres,  J  set  per  annum,  at  £55     ...         ...  41     5     0 


Wages 


263  17     6 
78     0     0 


£341   17     6 


Another  kind  of  vehicle  which  has  been  brought  to 
the  author's  notice  is  of  a  platform  type,  to  which 
any  kind  of  body  or  tank  can  be  fitted,  and,  if 
necessary,  a  small  hand  crane  is  available  either  to 
tip  the  body  or  to  lift  weights  up  to  12  cwt.  The 
carrying  capacity  of  tliis  vehicle  is  up  to  2  tons.  It 
has  a  worm  drive,  and  is  easily  manoeuvred  in  traffic. 
The  vehicle  is  peculiar  in  not  having  the  usual 
accommodation  for  a  driver,  which  in  many  forms  of 
municipal  work  proves  a  disadvantage,  as  the  driver 
deems  it  his  privilege  to  remain  stedfast  in  this  posi- 
tion, and  refrains  from  assisting  in  the  loading.  The 
vehicle  has  at  one  end  a  small  platform  about  14  in. 


from  the  ground,  upon  which  the  driver  stands,  and 
from  which  he  can  easily  control  it.  The  action  of 
dismounting  automatically  locks  the  wheels  and  cuts 
the  current  circuit,  thus  preventing  danger  from  the 
interference  of  meddlesome  people  should  the  vehicle 
be  left  unattended.  It  appears  specially  suited  for 
handling  the  contents  of  orderly  bins,  road  sweepings, 
gully  deposits,  and  road  materials.  The  author  is 
informed  that  a  considerable  number  of  these  are  in 
use  on  various  railways  and  docks  throughout  the 
country. 

The  estimated  annual  charge  for  this  vehicle,  in- 
cluding capital  and  interest,  maintenance,  current, 
and  lubrication,  but  not  including  laboui-,  is  .£100, 
assuming  a  total  mileage  of  6,000  miles  per  annum. 

The  vital  part  of  all  electric  vehicles  is,  of  course, 
the  accumulator,  and,  altliough  efforts  have  been  made 
from  time  to  time  during  the  past  years  to  place  upon 
the  market  vehicles  of  this  type  for  haulage  purposes, 
it  is  only  comparatively  recently  that,  as  the  result 
of  the  introduction  of  the  new  Edison  nickel-iron 
battery,  they  have  been  successful  in  giving  i-esults  of 
a  permanentl.y  satisfactory  character. 

Unfortunately,  the  vehicles  are  expensive  in  first 
cost,  and  this  is  likely  to  be  an  obstacle  to  their 
general  adoption,  at  any  ratx3  until  their  alleged  good 
qualities   are  proved   beyond   all   question. 

Statements  of  running  costs  and  compai-isons 
between  the  cost  of  haulage  by  motor  vehicles  of 
various  kinds  and  by  horses  are  likely,  to  be  veiy 
misleading,  unless  due  weight  is  given  to  local  con- 
ditions. To  form  a  leliable  opinion  upon  figures  of 
this  kind  it  is  necessary  to  take  into  consideration  all 
the  factors  upon  which  such  figures  have  been  based, 
including  cost  of  labour,  coal,  petrol,  and  horse  hire, 
and  the  nature  of  the  work  done  and  the  conditions 
under  which  it  is  can'icd  out. 

The  human  factor  is  also  of  some  importance,  as 
one  man  will  use  50  per  cent  more  coal,  oil,  &c.,  than 
another  in  doing  the  same  amount  of  work,  and  the 
wear  and  tear,  as  well  as  the  work  done,  will  vary 
according  to  the  relative  capacities  of  the  men 
employed. 

The"  following  statements  relate  to  a  district  with- 
out many  heavy  gradients,  but  somewhat  undulating 
in  character  : — • 

Sea  water  is  used  for  street  watering,  and  in  many 
cases  the  standpipes  are  a  considerable  distance  apart, 
and  the  pressure  not  all  that  could  be  desired,  so 
tliat  filling  takes  a  longer  time  than   usual. 

The  author  hopes  to  effect  an  improvement  in  the 
latt«r  respect  by  providing  standpipes  and  con- 
nections of  larger  bore.  The  amount  of  work  given  is 
that  done  by  drivers  of  average  quality,  and  under 
average  working  conditions  : — 

AVERAGE    day's     COST    OP     STREET    WATERING,     GULLY 
AND    STREET    FLUSHING,    ETC. 
Stkam  Vmiicr^ES  (provided  with  convertible  bodie.s)  : — 

s.    d. 
Capital  charges  (loan  repayment  and  interest) 
Depreciation  (additional  to  above) 
Wages  (driver  6s.  6d.,  mate  5s.) 
Insurance,  rent,  &c. 
Oil,  waste,  &c. 
Coal  (3  cwt.,  alj  Is.  4d.)    ... 
Repairs,  &c. 
Tyres  (rubber,  at  Ifd.  per  car  mile) 

Total  cost  per  working  day 

Cost  of  vehicle  £550  without  tyres. 
Weight  unloaded   =    t  tons  19  cwt. 
Load  1,000  gallons  of  water  =  4i  tons. 
Average  day's  work  12  loads  —  12,000  gallons. 
Average  day's  mileage  =  26. 
Working  days  275  per  annum. 

Petrol   Vehicle.'^    (adapted  for  street  watering  and  sewer 
flushing  only)  : — 
Capital  cliarges  (loan  repayment  and  interest) 
Depreciation  (additional  to  above) 
Wages  (driver  6s.  6d.,  mate  4s.)... 
Insurance,  rent,  &c. 

Oil,  waste,  &c 

Petrol  (6  miles  to  a  gallon,  at  Is.  7d.)  ... 

Repairs,  Ac.  ..    ' 

Tyres  (rubber,  at  IJd.  jicr  car  mile)       

Total  cost  per  working  day      i 

Cost  of  vehicle  £525  without  tyres. 
Weight  unladen  =  3  tons. 
Load  630  gallons  of  water  =  3  tons. 
Average  day's  work  14  loads  =  84,000. 
Average  day's  mileage  =  38. 
Working  days  170. 
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For  heavy  haulage  the  consumption  of  coal  by  the 
steam  wagons  averages  4  ewt.  to  -i-^  c.v/t.  for  an 
ordinary  day's  work,  and  the  cost  (including  all 
charges)  when  the  wagons  are  running  in  steel  tyres 
is  from  27s.  to  29s. 

Under  favourable  conditions  the  steam  wagons  have 
hauled  five  loads  of  5  tons  each  over  a  distance  of 
3^  miles  at  a  cost  per  ton  of  about  Is.  2d.,  or  per 
ton  mile  of  under  4d. 

The  author  has  recently  purchased  a  second-hand 
60-li.p.  petrol  motor,  and  is  experimenting  with  it 
as  a   tractor   for  hauling   house   refuse  to  the   refuse 


CHEMICAL  FIRE  EXTINGUISHERS. 


The  Home  Secretaiy  was  asked  in  the  House  of 
Commons  on  Monday  (1)  whether  he  would  put  the 
Public  Prosecutor  iii  motion  to  take  action  against 
persons  advertising  chemical  fire  extinguishers  and 
other  appliances  wiio  decried  in  their  advertisements 
the  value  of  sand  or  water  for  use  in  the  case  of  air- 
raid fires,  and  who  thereby  induced  the  public  to 
disregard  the  advice  given  by  the  Chief  Commissioner 
of  the  Metropolitan  Police  to  the  sole  advantage  of 
tlie  enemy;  and  (2)  whether,  having  regard  to  the 
police  advice  that  water  and  sand  be  kept  for  possible 
air-raid  fires,  and  that  the  public  should  oiily  buy 
chemical  fire  extinguishers  guaranteed  to  be  made  to 
the  specification  of  either  the  Board  of  Trade,  His 
IMajesty's  Office  of  Works,  the  Metropolitan  Police,  or 
the  Fire  Prevention  Committee,  he  would  take  steps 
to  warn  the  public  against  those  makers,  naming 
them  by  name,  who  advertised  the  sale  of  powder 
extinguishers  and  other  similar  appliances  which  did 
licit  <ni)iply  with  the  specifications  of  any  of  the  above- 
im-iil  ioned  bodies. 

Replying,  Sir  J.  Simon  said  he  had  no  doubt  the 
public  would  pay  heed  to  the  warnings  of  the  Com- 
missioner of  Police  as  to  keeping  sand  or  water  in 
readiness,  and  not  purchase  portable  fire  extinguishers 
without  a  proper  guarantee.  The  advertisements 
referred  to  were  being  carefully  watched,  and  further 
action  would  be  taken  in  the  case  of  jiarticular  makers 
if  this  appeared  necessary  in  the  public  intei'est. 


HIGHWAYS  CONSTRUCTION,   LIMITED. 


One  of  the  most  striking  displays  at  the  National 
Road   Exhibition   is  that  of  Highways  Construction. 
Limited,     Finsbury-court,    Finsbury-pavement,     E.C. 
The  company's  stand — as  will  be  seen  from  our  photo- 
graph— occupies  an  excellent  position  in  the  hall,  and 
throughout  the  week  has  attracted  large  numbers  of 
visitors,  who,  in  not  a  few  instances,  having 
made  their  inspection  of  the  materials  out- 
side, Iiave  found  in  the  charmingly  furnished 
interior  a  welcome  resting-place.      Full  par- 
ticulars of  the  firm's  exhibits,  we  may  recall, 
were  given  in  our  issue  of  last  week. 


destructor  fi-om  those  portions  of  the  district  further- 
most away  from  same.  The  refuse  is  collected  by 
liorse  vans,  and  when  full  the  horse  is  changed  over 
to  an  empty  van  brought  by  the  tractor,  and  the 
latter  takes  the  full  load  to  the  destructor,  returning 
It  empty  and  changing  it  for  another  full  one.  It 
IS  too  early  yet  to  form  a  definite  opinion  as  to  the 
result.s  of  the  expermient,  but  they  appear  likely  to 
be  satisfactory. 

The  author  regrets  that  the  above  notes  have  been 
put  together  very  hurriedly,  but  trusts  that  they  may 
be  found  to  contain  some  item   for  discussion." 


Sand  Heaps  in  the  City. — As  a  precaution 
against  hostile  aircraft  raids  the  City  of 
London  Corporation  has  placed  heaps  of  sand, 
put  in  the  evening  into  specially  made  sacks 
at  200  fixed  points,  for  the  purpose  of  ex- 
tinguishing fires  caused  by  chemical  incen- 
diary bombs. 

Stourbridge  Gas  Prices  Raised.  —  Stour- 
bridge Council  have  decided  to  increase  the 
price  of  gas  by  3d.  per  1,000  cub.  ft.  to  private 
consumers,  and  by  2d.  per  1,000  cub.  ft.  to 
users  for  power  purposes;  24  cub.  ft.  for  Id. 
are  to  be  supplied  to  slofrmeter  consumers. 
Alderman  S.  Fiddian,  chairman  of  the  Gas 
Committee,  mentioned  that  to  slof-meter  con- 
sumers the  increase  was  only  l^c].  per  1,000 
rub.  ft. 

Preliminary    Studies    in    Bridge    Design. — 

'I'lii-  lilllc  liook,*  a  reprint  of  arfieles  which 
.■ipi>i;iiiMl  ill  The  Surveyok  .'VNd  Municipal 
AND  County  Engineer,  is  intended  as  the 
first  of  a  series  of  similar  volumes  which, 
taken  together,  will  form  a  treatise  on  the 
design  of  ordinary  -highway  bridges  of  mode- 
rate spans.  This  first  volume  goes  further 
back  in  the  evolution  of  the  bridge  than  do 
most  treatises,  and  considers  the  bridge  in  its 
essential  elements,  that  is  as  the  means  of 
providing  a  crossing  for  man  and  beast 
across  a  watercourse.  The  bridge  engineer  is  apt 
to  forget  this  primary  purpose  and  to  consider 
his  bridge  merely  as  a  framework  or  a  carrier  of 
stresses.  Mr.  Eyves,  in  a  refreshingly  oriKJnal 
manner,  has  emphasised  the  necessity  for  studying 
natural  and  economic  predispositions,  one  might 
say,  of  the  bridge  site,  with  a  view  toward  producing, 
not  the  best  type  of  bridge,  but  the  best  method  of 
getting  the  river  and  the  traffic  across  one  mother. 
■  .  .  — Engineering  News,  New  York. 

*  Bj-  Eegiuald  Eyves.  assoc.m.inst.c.b.      London  :  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C.     Price  2s.  nett. 
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^Ono  man  docs  not  see  everything.) 

— ECRIPIDES. 

MUNICIPAL    ENGINEERING    WAR-TIME    APPOINTMENTS. 

To  the  Editor  of  The  Surveyor. 

Sir, — I  am  under  intimation  that  my  services  [as 
a  valuer  under  the  Inland  Revenue]  will  cease  at  tlie 
end  of  the  jjresent  month,  and  I  make  a  strenuous 
appeal  for  your  esteemed  assistance  and  advice  for 
a  move  to  get  back  again  into  something,  and  jjar- 
ticularly  something  in  my  own  line — surveying, 
draughtsmanship  and  supervisional  work  as  par- 
ticularly pertaining  to  a  district  road  surveyor's 
duties  or  county  office.  .  .  . — Yours,   &c., 

F.N. 

June  21,  191-3.  

To  the  Editor  of  The  Surveyor. 

Sir, — I  notice  in  your  issue  of  the  2oth  inst.  that 
you  are  opening  a  register  of  men  desirous  of  assist- 
ing local  authorities  during  the  war  period,  and  in 
support  of  my  application  have  the  honour  to  submit 
herewith  copies  of  my  testimonials  and  a  shoi-t  resumi 
of  my  engineering  experience,  and  would  particulai'ly 
draw  your  attention  to  the  road  works  and  water 
supply  schemes,  &c.,  designed  and  carried  out  under 
my  supervision.  .  .  . — Yours,  &c., 

R.  A.  W. 

June  26,  1915. 

To  the  Editor  of  The  Surveyor. 

Sir, — -•is  a  young  married  man  I  must  protest 
against  the  leading  article  in  The  Sueveyob  of 
yesterday's  date. 

If  I  read  aright,  you  propose  to  compile  a  list  of 
retired  officers  who  will  be  willing  to  assist  councils 
who  are  requiring  additional  help  owing  to  depleted 
staffs,  tile  members  having  joined  the  Forces. 

Perhaps  it  has  not  occurred  to  you  that  there  are 
a  great  many  men  who  are  in  the  unhappy  position 
of  having  to  find  employment  during  this  trying  time, 
owing  entirely  to  the  cessation  of  operations  by 
councils  during  the  war.  A  great  number  of  these 
men  are  willing  to  join  the  Forces,  but  are  unable  to 
do  so  owing  to  those  dei)endent  upon  them. 

In  my  own  case  I  am  a  young  married  man,  with 
one  child  and  a  widowed  mother  to  support.  Owing 
tu  the  complete  holding  up  of  works  during  the  war, 
I  am  under  notice,  which  expires  on  the  30th  inst., 
and  am  now  looking  for  employment.  If  your  pro- 
posal is  taken  up  by  councils  requiring  help  there 
will  bo  no  need  to  advertise  the  vacancy,  with  the 
result  that  many  like  myself  will  find  the  competi- 
tion for  the  posts  that  are  advertised  very  keen. 

I  would  respectfully  suggest  that  your  proposal  to 
register  men  willing  to  help  should  include  tliose  like 
myself,  who  are  very  hard  hit  owing  to  the  force  of 
circumstances. — Yours,   &c., 

Ploughboy. 

Kingston-on-Thames. 
June  26,  1915. 

[Our  correspondent  will  notice  that  the  suggestion 
as  to  x-etired  officials  was  not  ours,  but  emanated  from 
the  Local  Government  Board.  While  we  think  it  was 
quite  good,  as  far  as  it  went,  we  consider  it  obviously 
only  reasonable  that  it  should  not  exclude  such  cases 
as  that  of  our  correspondent,  and  we  shall  be  glad, 
therefore,  to  register  on  our  list  his  name  and  the 
names  of  others  similarly  "  hard  hit,"  and  to  forward 
them  to  local  authorities  who  notify  us  that  they  have 
engineering  vacancies. — Ed.   The  Surveyor.] 

To  the  Editor  of  The  Surveyor. 

Sir, — I  am  very  pleased  to  see  the  first  item  in  your 
"Minutes  of  Proceedings"  this  week.  I  had  been 
wondering  what  could  be  done  to  bring  together  local 
authorities,  &c.,  requiring  engineering  services,  tem- 
porarily or  otherwise,  and  retired  officers  willing  and 
capable  of  sei-ving  them,  and  hasten  to  submit  my 
name,  age,  address,  and  districts  last  served ;  and, 
further,  will  be  pleased  to  furnish  such  other  informa- 
tion as  may  be  thought  desirable  to  include  in  your 
register,  or  for  reference  and  preliminary  considera- 
tion by  enquiring  local  authorities.  Grateful  for  your 
move  in  this  matter. — Y'ours,  &c., 

J.  S.  H. 

June  2.5,  1915.  

To  the  Editor  of  The  Surveyor. 
Sir, — Referring    to    the  notice  in  the  last  issue  of 
your  paper,  I  beg  to  state  that  I  am  at  present  here 


in  the  department  of  the  county  surveyor,  but  wish 
to  get  a  bit  nearer  London.  I  would  take  any  posi- 
tion as  surveyor  or  assistant  surveyor  during  the 
duration  of  tlie  war.  My  age  (fifty)  precludes  my 
being  called  to  active  service.  .  .  . — Y'ours,  &c. , 

S.  N.  G. 
June  29,  1915. 

To  the  Editor  of  The  Sdrveyor. 

Sib, — Having  reference  to  the  first  paragraph  in 
your  issue  of  June  2oth,  I  beg  to  say  that  I  am  willing 
to  take  almost  any  reasonable  position  in  connection 
with  municipal  or  any  other  work.  I  have  tried  to 
get  on  with  the  War  Office,  but  find  I  am  despised  as 
a  "  civilian,"  although  if  I  could  not  have  made  a 
better  job  of  the  roads  on  Salisbury  Plain  thaii  tliey 
have  (work  still  incomplete  and  wretchedly  done)  in 
six  weeks  or  two  months,  I  would  hang  myself  as  in- 
competent. I  could  tell  you  a  beautiful  tale,  only 
you  wouldn't  have  the  pluck  to  publisli  it.* — 
Yours,  &c.. 

Late  Chief  Engineer. 

June  29,  1915. 

(*  Try  us  ! — Ed.  The  Surveyor.] 


To  the  Editor  of  The  Surveyor. 

Sir, — Referring  to  tlie  last  issue  of  The  Surveyor, 
re  your  article  on  register  of  men  willing  to  assist  local 
authorities,  1  should  like  to  say  that,  having  held  an 
appointment  of  borough  engineer  and  surveyor  .  .  . 
for  a  period  of  five  years,  I  should  like  to  again 
become  a  surveyor  to  another  authority,  but 
permanent.* 

I  am  beyond  military  ago — over  forty — and  in  good 
health,  so  I  am  an  exception  to  what  the  Local 
tiovernmeiit   Board  sav. — Yours,  &c.,  ' 

B. 

June  29,  1915. 

[*Our  correspundent  would,  we  tliink,  be  well 
advised  to  take  at  once,  if  offered  to  liim,  an  appoint- 
nient  for  the  duration  of  the  war.  This  will  at  least 
give  him  time  to  "  look  round,"  and  when  the  hajjpy 
cessation  comes  there  will,  it  is  almost  safe  to  assume, 
be  a  pressing  demand  for  engineering  officials,  in  view 
of  the  arrears  of  postponed  works  which  will  have  to 
be  overtaken. — Ed.  The  Surveyor.] 


REFUSE  DESTRUCTOR  CLINKER  IN   ROAD  WORK. 

?'u   the   Editor   of   The   SnavEYOii. 

Sir,— I  notice  on  p.  796  in  the  issue  of  The  Surveyor 
of  June  2uth  that  reference  is  made  in  the  column 
headed  "  Things  One  Would  Like  to  Know  "  to  the 
utilisation  of  refuse  destructor  clinker  for  road  sur- 
facing by  Mr.  E.  J.  Lovegrove,  borough  surveyor, 
Hornsey. 

It  may  interest  you  to  know  that  in  August,  1905,, 
I  re-surfaced  a  road  in  this  town  with  refuse  destructor 
clinker  mixed  with  prepared  tar.      The    experiment 
proved  so  successful  that  I  have  now  12  miles  of  roads 
on  this  system. 

The  road  first  laid  ten  years  ago  is  as  good  to-day 
as  when  first  put  down,  and  has  been  tar-painted 
with  fine  Guernsey  granite  chippings  every  two  years. 

This  is  found  to  be  "  a  cheap  form  of  road  con- 
struction," as  the  higliways  expenditure  during  the 
last  ten  years  has  not  been  materially  increased,  while 
the  reduction  in  street  watering  and  cleansing  is  con- 
siderable. 

It  would  not  have  Ijeen  possible  to  put  down  12 
miles  of  ordinary  tar-macadam  witliout  a  .serious 
increase  in  the  expenditure  on  higliways. 

The  fine  clinker  residuum,  after  screening,  is  also 
mixed  with  prepared  tar,  and  has  been  successfully 
used  in  paving  promenades  and  footpaths  in  pleasure 
grounds  at  a  low  cost. 

I  may  mention  that  one  of  your  contemporaries 
was  rather  sceptical  about  the  experiment  when  it 
was  first  made. — Yours,  &c., 

Frank  Roberts,  assoc.m.inst.c.e.. 

Borough  Engineer  and  Surveyor. 
VV'orthing. 

June  28,  1915. 


Rhymney  Valley  Sewerage  Scheme.— Notwithstand- 
ing a  shortage  of  labour  owing  to  the  war,  considerable 
jji-ogress  is  being  made  with  the  work  of  constructing 
the  Rhymney  Valley  sewer.  The  scheme,  which  will 
cost  £250,000,  will  serve  a  population  of  about  120,000 
and  drain  the  whole  of  the  valley. 
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The  Use  of  Motor  Vehicles  in  Haulage  of  Materials 

on  the  Highway.* 

By   F.   W.    SMART,    Chief   Assistant   to    County    Surveyor   of    Bedfordsbire. 


During  the  year  1911-12  the  Bedford-ihire  County 
Council  erected  a  highways  depot  in  Bedford  princi- 
pally for  the  manufacture  of  tar-niacadam. 

The  town  of  Bedford  is  so  situated  that,  for  prac- 
tical purposes,  it  may  be  talien  as  being  in  the  centre 
of  the  county.  There  are  735  miles  of  main  roads 
directly  maintained  by  the  county  council. 

The  tar-macadam  plant  commenced  work  on  April 
1,  1912,  and  the  annual  output  of  manufactured  mate- 
rial was  alx)ut  12,000  tons.  It  at  once  became  apparent 
to  the  Highways  Committee  that  some  means  must 
he  provided  for  the  conveyance  of  this  material  and 
tar,  slag  dust,  &c.,  to  the  various  parts  of  the  county, 
as  past  experience  had  taught  that  hired  lorries  were 
l)Oth  expensive  and  disappointing.  After  full  con- 
sideration the  county  council  decided  to  purchase  three 
36-10-h.p.  petrol  lorries  from  Messrs.  Commercial  Cars, 
Limited,  of  Luton. 

The  deciding  factors  in  favour  of  petrol  lorries  as 
compared  with  steam  lorries  were  as  follows;  — 

Speed  of  8  or  12  miles  per  hour  as  against  5  miles, 
and  consequently  a  greater  daily  mileage  and 
no  waste  of  time  in  taking  in  water. 
Trouble  with  tubes  and  boiler  of  steam  lorry. 
Petrol  lorries  are  not  aSected  by   weather  condi- 
tions to  the  same  extent  as  steam  lorries,  espe- 
cially during  the  winter  months  if   the   steam 
lorry  has  steel  tyres. 
Less  damage  to  roads  by  rubber  tyres  than  by 
steel  tyres,  which  does  not,  of  course,  apply  in 
the  case  of  a  steam  lorry  with  rubber  tyres. 
One  man  only  is  required  on  a  petrol  lorry   as 

against  two  for  a  steam  lorry. 
Convenience  of  petrol  compared  with. coal  fuel. 
The  three  lorries  have,  up  to  date,  travelled  39,284, 
28,824,  and  29,944  miles,  and  have  conveyed  11,617, 
13,192,  and  9,599  tons  respectively,  and  the  autlior  re- 
grets that  the  detailed  costs  for  the  year  ended  March 
31st  last  are  not  yet  completed ;  so  the  workings  of 
the  lorries  for  the  year  ended  March  31,  1914,  have 
been  taken,  and  are  as  follows:  — 


461     1 

239  10 
232    0 

7  (or  5-26  miles  jier  gall 
0  (or  1  63d.  per  mile). 
10 

63  19 

4 

45    0 

0 

33    7 

5 

27    8 
27  12 

6  {exclusive  of  driver's 
g                 time) . 

Capacity  of  body,  5  tons.  Body  end-tipping  worked 
Ijy  hand  gearing  on  either  side. 

Item  i:i,130  Os.  4d.  is  made  up  as  follows;  — 
£     s.    d. 

Petrol,  oil,  grease,  &c.... 

Tyres         ..T        

Drivers'  time      

Depot     and     establish- 
ment charges  

Insurance  

Spare  parts        

Labour  for  repair.-;     ... 

Sundries 

£1,130    0    4 

Depreciation  is  written  off  at  the  rate  of  one-seventh 
the  total  cost  each  year. 

It  will  be  noted  that  tlie  cost  per  working  hour  is 
45-8d.,  and  this  figure,  and  not  the  cost  per  ton-mile, 
is  the  one  taken  as  a  basis  for  the  allocation  of  the 
amounts  into  the  main  road  general  abstract  books, 
the  time-slieets  giving  the  exact  numbers  of  hours, 
and  so  avoiding  the  difficulties  of  measurements  which 
would  he  necessary  if  the  basis  were  per  ton-mile. 
Daily  sheets  are  supplied  to  each  driver,  and  the 
mileage  recorded  by  a  mileometer  and  the  sheets  are 
checked  by  the  stores  clerk. 

The  cheapest  steam  lorry  hired  in  this  county 
works  out  at  50s.  per  working  day  of  ten  hours,  and 
experience  proves  that  one  of  the  council's  lorries 
can  convey  an  equal  quantity  of  material  and  cover 
the  same  distance  as  the  hired  lorry  and  trailer. 

Analysing  the  above  detailed  costs,  it  is  found  that 
the  lorries  have  each  worked  an  average  of  2,528  hours, 
and,  taking  the  number  of  working  hours  at  54  W'eekly, 
it  will  lae  seen  that  the  lorries  have  remained  idle 
an  average  of  280  hours,  or  28  working  days,  inclusive 
of  holidays. 

In  order  that  the  county  council  may  convey  road 
material  by  their  own  lorries  on  to  any  cartage  length 
the  following  clause  is  inserted  into  each  cartage 
agreement :  — 

"  The   countv  council   reserve    to    themselves    the 


ScHEUDLE  Showing  Det.iil  Costs  of  Motoe  Lobries 
April  1st,  1913,  to  March  31st,  1914. 


W'orkini.'  Hours. 

Mileage 
covered. 

Number 
of 

loads 
carted. 

Weight  of 
loads  carted. 

Materials. 

l.orrj-. 

Loadini;. 

Outward 
journeys. 

Uu- 
loadiog 

luward 
journeys. 

Total. 

Petrol 

Motor 

engine 

oil. 

Gear 
oil. 

Waste. 

1 
V. 
3 

959 
1,075 

977 

620 

539 

570 

:!S9 
461 

3S6 

578 
4S2 
539 

2,546 
2,557 
2,481 

14,123 
9,049 
12,024 

946 
1,109 
1,009 

Tons.      Cwt. 
4,771           9 
5,544           3 
5,063         13 

Gals. 
2,546 
1,890 
2,256 

Gals. 
128 
121 
130 

Gals. 
31 
31 
19 

lb. 
2 

7 

3,011 

1,738 

1,230 

1,599 

7,.JS4 

35,196 

3,064 

15,379          5 

6,692 

379 

81 

9 

Materials  -ccntiuuei^. 

Cost  of 
labour, 
materials, 
tyres, 
spares, 
&c. 

Depreciaiiou 
of  capital. 

Total. 

Cost  per 
ton  mile. 

lorry. 

Cloths. 

Common 
oil. 

Paraffin 

«r..a,e. 

Carbide. 

Tyres 

working 

1 
2 
3 

lb. 
18 
14 

19 

Gills. 
6 
1 
8 

Gals. 
8 
11 
8 

lb. 

139 
76 
66 

lb, 
20 
21 
27 

11  new 

tyres 
inter- 
changed. 

£     s      (1. 
394     4  10 
35!    10     0 
384     5     6 

£     s.     d. 
105  15     9 
105  15     9 

105  15     9 

£     s.     d. 
500     0     7 
457     5     9 
40O     1      3 

pence. 
3-37 
4-85 
3-90 

pence. 
47-1 
42-9 
47-4 

51 

15 

27 

281 

68 

11 

1,130     0     4 

317     7     3 

1,447     7     7 

3-93 

45-8 

Total   cost   of  each   lorry,  inclusive  of   all   fittino 
£722  3s.  4d. 

♦  Paper  presented  at  the  amitial  ui.-eting  of  the  Institution  of  Mu 
cipal  and  County  Engineers  in  London  Ijist  week. 


right  to  cart  tar-macadam  or  other  materials  from  the 
county  council  depot  to  any  length  of  road,  and  to  cart 
by  their  own  motor  lorries  from  any  station  to  any 
length  of  road." 
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In  a  county  with  a  large  mileage  of  main  road.s, 
and  with  only  three  motor  lorries,  it  will  be  seen  that 
the  surveyor'can  so  arrange  to  cart  road  material  on 
to  the  road  leJigths  for  which  there  was  no  competitive 
tendering  for  cartage,  and  so  save  considerably.  For 
oxaniplv.  in  the  northern  part  of  this  county  some  of 
the  cartage  lengths  are  6  miles  from  the  nearest  station, 
and  the  lowest  cartage  tender  is  us.  Gd.  per  ton,  and 
frequently  that  carter  has  only  one  team  available. 
.-Vpart  from  the  serious  inconvenience  of  being  unable 
to  uet  the  material  carted  just  when  it  is  required, 
if.  say,  21X)  tons  of  material  were  required  for  that 
length,  the  cartage  cost  by  horse  labour  would  be  £55, 
whereas  a  lorry, "if  provided  with  two  men  to  help  fill 
and  empty  and  convey  'M  tons  daily  to  that  length  6 
miles  from  the  station  at  a  total  cost  of  .v;22  Is.  8d. 
phased  on  ^5-8d.  per  hour  plus  6s.  per  day  for  two  men), 
which  sum  is  less  than  one-half  of  the  cost  of  horse 
haulage. 

All  such  road  lengths  as  these  are  earmarked,  and 
the  material  for  same  is  not  ordered  until  the  tar-mac- 
adam work  for  the  season  is  completed  and  the  lorries 
are  available  for  work  outside  the  depot. 

When  leaving  the  depot  on  the  Monday  sufficient 
petrol  for  the  week  is  taken  and  stored  in  a  convenient 
place  near  where  the  lorry  is  to  work,  and  ny  difficulty 
has  been  experienced  in  finding  suitable  storage  for 
either  petrol  or  the  lorry. 

In  comparison  with  horse  haulage  in  this  county 
the  cost  is  from  6d.  to  8d.  per  ton-mile  for  horse  haul- 
age as  compared  with  tlie  lorry  price  of  393d. 

For  a  comparison  of  lorry  r.  railway  freightage  a 
typical  case  in  this  county  is  as  follows :  Dunstable 
is  a  town  about  20  miles  from  the  depot,  and  the  rail- 
way rate  is  4s.  8d.  per  ton,  or,  for  20  tons,  a  total  cost 
of  £4  13s.  4d.,  to  which  must  be  added  a  cartage  rate 
on  to  the  job  of,  say.  Is.  6d.  per  ton,  making  a  total 
of  £C  3s.  4d.  A  lorry  can  coiivey  20  tons  in  two  work- 
ing days  at  a  cost  of  £3  16s.  4d.,  or  a  saving  of  2s.  4d. 
per  ton,  or  £117  on  1,000  tons  of  material  conveyed. 
The  4s.  8d.  rate  is  certainly  very  high,  and  is  accounted 
for  by  the  traffic  having  to  pass  over  two  companies' 
lines;  but.  taking  the  rate  from  the  depot  to  Luton 
(direct  route  on  the  Midland  Railway),  the  railway 
rate  is  3s.  per  ton,  and  upon  the  saiii>  i.asis  as  above 
it  is  found  that  by  the  use  of  lorries  a  saving  of  8d. 
l)er  ton,  or  £33  on  1,000  tons  of  material  delivered 
is  affected.  These  fiL'ures  appear  very  small,  but 
when  a  full  year's  working  is  taken  into  consideration 
the  total  saving  is  very  apparent. 

On  Satiuday  mornings,  from  the  very  outset  when 
the  lorries  were  new,  a  practice  has  always  been  made, 
no  matter  how  busy,  for  each  lorry  to  take  out  one  load 
only,  or  tw'o  if  the  work  be  close  to  the  depot,  and 
devote  the  remainder  of  the  morning  to  washing  down, 
cleaning,  oiling  and  generally  overhauling,  and  experi- 
ence has  proved  that  it  is  most  essential  and  economi- 
cal to  have  a  weekly  overhaul. 

With  legard  to  the  running  of  the  lorries,  the  engine 
of  the  first  one  purchased  was  not  taken  down  until 
it  had  run  22,000  miles,  and  then  only  because  it  was 
considered  time  for  a  general  overhaul.  The  engine, 
gear-box.  &c.,  were  in  splendid  condition,  taking  into 
consideration  the  distance  the  lorry  had  run.  Tiie 
most  serious  troubles  to  contend  with  were  tyres  and 
broken  ball-races  in  the  back  driving  wheels.  The 
guaranteed  tyre  mileage  of  10,000  miles  could  not  at 
first  be  obtained  from  the  twin  tyres  of  the  driving 
wheels,  and  it  was  nearly  two  years  before  the  best 
make  of  tyres  to  suit  the  particular  class  of  traffic 
and  lorries  was  ascertained.  Front  tyres  have  always 
run  20.0(X)  or  more  miles,  and  now  twin  driving  wheel 
tyres  are  still  running  which  have  travelled  14,00l)miles, 
and  are  good  tor  another  1,000.  With  regard  to  the 
broken  ball-races,  these  usually  broke  when  the  lorry 
was  constantly  upon  very  rough  ground,  such  as  gravel 
haulage  from  pits  or  on  a  partic\ilarly  rough  and  hard 
piece  of  road.  At  the  time  the  lorries  were  purchased 
only  two  single  ball-races  were  fitted  to  each  hub ; 
but  it  is  possible  now  to  have  either  a  hub  with  two 
double  ball-races,  or  roller  in  lieu  of  ball-bearings. 
Either  of  these,  if  fitted,  will  practically  eliminate  all 
hub  troubles. 

With  respect  to  petrol  supplies,  the  author  is  quite 
convinced  that  buying  in  bulk  and  having  storage 
tanks  with  automatic  apparatus  for  filling  into  the 
lorry  tanks  is  the  most  economical  method  of  handling 
petrol  when  .several  lorries  are  in  use.  The  question 
of  the  particular  make  of  spirit  to  suit  the  lorry  is 
also  a  most  important  one.  The  price  of  the  various 
spirits  of  reputed  same  grade  by  different  makers 
hai-dly  varies,  and  in  order  to  deal  fairly  with  the 
matter  it  was  decided  to  carry  out  a  test  by  actually 


running  a  load  over  a  certain  route  on  one  spirit  and 
repeating  the  journey  on  another  spirit.  This  test 
was  carried  out  on  two  occasions,  and  it  was  found 
that  a  mileage  of  434  and  6-42  per  gallon  respectively 
could  be  obtained  from  what  were  apparently  the 
same  grades  of  spirit,  and  at  the  same  price  per  gallon. 

In  rural  districts  at  tiic  present  time  it  is  almost  im- 
possible to  obtain  competitive  tenders  for  horse  haulage, 
and  the  Highways  t^nnuittee  were  so  satisfied  as  to  the 
economy  of  the  petrol  lorries  that  at  the  last  meeting 
they  were  fully  prepared  to  purchase  another  lorry 
for  work  during  the  present  season;  but,  in  view  of 
the  fact  that  the  makers  could  not  promise  delivery 
within  nine  mouths    the  purchase  was  postponed. 

In  conclusion,  it  is  the  author's  opinion  that  it  is 
practical  economy  all  round  for  a  county  council  to 
own  its  own  fleet  of  lorries,  as  the  surveyor  has  a, 
direct  control  over  the  drivers,  who  very  quickly  take 
an  interest  in  the  work,  and  are  thus  a  direct  means 
of  connnunication  between  the  depot  and  office,  and 
al!  the  various  gangs  at  work  in  the  county.  The 
surveyor  can  ascertain  daily  the  exact  quantities  that 
each  gang  is  dealing  with,  and  can  be  assured  that 
all  orders  given  overnight  will  be  carried  out  the  fol- 
lowing day  in  accordance  with  the  instrucfions  given. 


WOOLWICH   BOROUGH    ENGINEERSHIP. 


APPOINTMENT    OF    MR.    LESLIE    ROSEVEARE. 

Mr.  Leslie  lioseveare,  m.inst.c.e.,  borough  engineer 
of  South  Shields,  was  on  Wednesday  night  appointed 
Ixjrough  engineer  and  surveyor  of  Woolwich,  at  a 
salary  of  £500,  rising  to  £650,  in  succession  to  the  late 
Mr.  .J.  Kush  Dixon. 

Mr.  Koseveare  received  his  education  at  Wycliffe 
College,  and  connnenced  his  professional  career  in 
engineering  workshops  on  engine,  pump  and  general 
machine  work.  He  was  then  articled  for  three  yeurs 
to  Mr.  Edward  Sandeman,  engineer  to  the  Plymouth 
waterworks,  and  was  subsequently  that  gentleman's 
assistant  for  two  years,  this  period  covering  the  con- 
struction of  the  Burrator  reservoir.  Next  he  was  en- 
gaged under  the  borough  engineer  and  surveyor  of 
Plymouth  in  general  borough  work  and  in  taking  tidal 
gaugings  and  preparing  details  for  a  large  main  drain- 
age scheme.  As  assistant  water  engineer  of  Torquay 
he  prepared  the  Parliamentary  plans  for  the  purchase 
of  the  Torquay  watershed,  and  in  1898  he  became 
general  assistant  to  the  borough  engineer  and  surveyor 
of  Plymouth,  having  under  his  charge  street  improve- 
ment schemes,  main  roads,  parks,  and  all  special 
works.  In  1902  he  w'as  appointed  chief  assistant  and 
acting  deputy,  and  placed  in  charge  of  the  entire 
sew-erage  system,  bridges,  engineering  design.  Parlia- 
mentary works,  and  the  tramw-ay  system.  In  1904  Mr. 
Roseveare  proceeded  to  Birmingham  as  assistant  city 
engineer  and  surveyor,  succeeding,  in  1907,  to  the 
chief  assistant  engineership  of  that  city.  Two  years 
afterwards  he  received  the  appointment  of  borough 
engineer  and  surveyor  of  South  Shields,  where  he  has 
remained  to  the  ijresent  time. 

Besides  being  a  member  of  the  Institution  of  Civil 
Engineers  by  examination,  Mr.  Roseveare  is  an  asso- 
ciate-member of  the  Institution  of  Mechanical  Engi- 
neers, a  member  of  the  Institution  of  Municipal  and 
County  Engineers  by  examination,  and  a  member  of 
the  Concrete  Institute. 


Kidderminster      Drainage      Loan      Refused.  —  On 

Wednesday  at  a  meeting  of  Kidderminster  Town 
Council,  it  was  reported  that  the  Local  Government 
Board  had  refused  to  sanction  a  loan  for  £5,000  which 
the  council  has  pres.sed  the  board  to  grant  for  urgent 
drainage  work  in  the  recently  added  areas  of  the 
borough.  The  board  were  advised  that  the  sanitary 
conditions  could  be  improved  by  temporary  work 
without  this  carpital  expenditure.  The  mayor  said  the 
reply  brought  them  face  to  face  with  a  great  difficulty. 
They  could  not  seriously  consider  spending  £5,000  out 
of  the  rates.  To  carry  out  the  temporary  work  sug- 
gested by  the  Local  Government  Board  would  involve 
an  expenditure  of  £600  a  year  at  least,  and  meant 
accepting  Government  liabilities,  and,  personally,  he 
felt  they  should  do  nothing  in  view  of  the  necessity 
for  economy  which  was  being  urged  on  every  hand. 
It  was  finally  decided  that  the  Health  Connnitfee 
should  do  its  best  to  deal  with  any  special  cases  that 
arose,  but  not  to  adopt  any  new  principle  without  the 
sanction  of  the  council. 
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Assistants'  and  Studints'  Seotion. 

Conducted  by  SYDNEY  G.  TURNER,  Assoc. m.inst.c.e. 


411  communications  in  reaard  to  this  vage  must  be 
addressed  to  Th»  Editor,  St.  Bride's  House.  24  B;ule-laue, 
PleetrStreet,  E.G.  Enveloties  must  be  maTked  Assistants 
Section"  in  the  top  left-hand  corner.  Correspondents  are 
invited  to  submit  auestions  for  consideration  and  answers 


THE  MONTHLY   PREMIUM. 

The   i)n'iniiiin  fur  June  is  divided  between 
Mr.  15.  Knight, 

Borough  Kngiueer's  Office, 
and  Newport,  Mon., 

Mr.  M.  T.  Roberts, 
Cartref, 

Grange-rood, 

Rhyl, 
whose  contributions  have,  in  the  opinion  of  the  adju- 
dieators,   lieen   tlie    best  received   during  the   month. 

QUESTroNS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

489.     Road  Making Wliat  is  the  best  nuilerial  from 

wliieli  to  nial-ce  paving  setts  for  use  in  a  carriage- 
way of  steep  gradients  ?    Give  reasons. 


Qm'^  \iaA  carrted 

(j  tepid  (2rvi3  aj  ]inh\ 


HorizontJil  sectiou. 

I)iA(iK.\M  Accompanying  Reply  id  Question  48,"). 

490.    Hydraulics Find  the  ratio  which  must  exist 

lietwcen  the  breadth  and  depth  of  water  flowing  in 


to  the  questions  which  appear.  For  the  contributions  con 
sidered  to  he  the  most  meritorious,  one  or  more  premiums 
in  books  will  bo  awarded  monthlu-  Uiaorams  munt 
be  drawn  to  scale  on  separate  sheets,  ready  lot 
reproduction. 


491.  Books  on  Bridge  Design — Please  give  the 
name  of  a  tlioroughly  piactical  book  or  books  on  the 
design  of  modern  higlrway  bridges.  Tire  book  or  books 
required  must  deal  with  the  practical  design  rather 
than  an  abundance  of  theoreitical  calculation,  and  must 
be  up  to  date.      ("  Tico.") 

492.  Hydraulics:  Adjoining  Locks There    are   two 

Idfks  side  )jy  side.  The  differential  head  of  water  is 
11  ft.,  and  the  area  of  larger  lock  is  200  ft.  by  40  ft., 
and  that  of  tire  smaller  is  120  ft.  by  25  ft.  The  depth 
of  water  in  ci'ls  when  the  lock  is  empty  is  15  ft.  The 
locks  are  connected  by  a  sluice-way  placed  at  the 
bottom  of  the  lock,  having  an  opening  of  16  sq.  ft. 
Neglecting  friction  and  assuming  the  water  to  fall 
freely,  caiculate  how  long  it  will  take  to  establish 
equilibrium  with  tire  sluice  fully  open. 
Muces  would  liave  to  be  made  in  practice 
/)nwiipafrirk.) 


What  allow- 
?    (J.  G.  W., 


[The  Editor  is  a.-k  ail  times  g:l£id  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  o-f  daily  practice, 
&c..  for  insertion  in  the  "Assistants'  and  Students* 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the    Monthly    Premium. 1 


REPLIES  TO   QUESTIONS. 
485.    Building  Construction A    casement  window- 
frame  is  to  be  fixed  in  a  cavity  wall  (10-in.  stone  facing, 
an  inner  facing  of  bricks,  and  a  2-in.  cavity).     Show 
clearly   the  methods    of     fixing,   and     any   important 
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Steuctures — Fig.   1. 


the 


features  with  respect    to    the    relation    between 
window-frame  and  the  cavity.    (Mercian.) 

The  cavity  should  be  closed  by  a  double  row  of 
Ijriekwork  underneath  the  sill,  and  on  the  sides  liy  a 
vertical  row  of  bats.  The  casement  frame  is  fixed  in 
the  reveals  as  shown  in  the  vertical  and  horizontal 
se<-tion  of  a  casement  window  opening  inwards.  A 
channel  of  sheet  lead  ijrotects  the  lintel  from  any 
water  falling  in  the  cavity.     (J.  G.  W.,  Downputvick.) 

487.  Structures — Find,  graphically  or  analytically, 
the  maximum  deflection  in  a  steel  lattice  girder  of 
the  N  type,  supported  at  each  end,  under  a  load  of 
W  tons  applied  on  the  bottom  boom  at  a  distance 
of  21  ft.  from  one  support.     Span  of  girder,  72  ft. ;  six 


w=  aotone 

Stkuctuees — Fig.   2. 


an  open  chiiiiiiel  oi  n;claii"-'uhir  cross-section, 
that  the  velocity  of  flow  may  be  at  its  m 
(N.  W.  K.,  Hury  SI.  Edmunds.) 


12-ft.  bays;  depth  of  girder  10  ft.  Take  safe  intensity 
(if  stress  in  the  members  as  5  tons  per  square  inch, 
and  Young's  modulus  E  =  13,000  tons  per  square  inch. 
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There  is  no  counter-bracing.    Neglect  the   weight  of 
the  girder  itself.    (B.  K.,  Newport.) 

In  all  structures  chanjres  of  len<^th  of  the  separate 
members  ar  produced  V)y  the  compressive  or  tensile 
stresses  in  the  members,  and  altlioutfli  the  clian^^e  in 
length  of  any  individual  iiitinber  is  com]>aratively 
very  small,  yet  the  compounded  cloiitrati^ms  and 
contractions  of  the  successive  membfrs  produi-cs  an 
appreciable  disi>lacement  of*  certain  points  in  the 
structure.  The  vertical  component  of  such  displace- 
ment is  termed  the  deflection  of  that  point. 


/ 

\/ 

\^                  ^.  /c-                 U>  rn^ 

Sthtictuees— Fig.  3. 

Dofli^c'tioii  due  to  Static  Loading.  — Providing  tlie 
elastic  limit  is  not  exceeded,  the  change  in  length  in 
any  member  will  be 


I  = 


E 


where  L  =  the  original  length  of  the  member 

I  =  the  change  in  length  of  the  member 

s  =  the  intensity  of  stress 

E  =  the  modulus  of  elasticity  of  the  material 

or  if  S  =  the  total  stress  in  the  member 

and  A  =  the  sectional  area  of  the  member 

41,         7         LS 
then   ;  =  ^ 

I,  L  and  A,  and  S,  and  E,  being  measured  in  the  same 


units.  Consider  the  action  of  the  force  P  applied 
gradually  to  the  girder  in  Fig.  1.  To  produce  the 
changes  in  lengths  of  the  members  forming  the 
girder  a  certain  amount  nf  work  is  performed.  If  S  be 
the  deflection  of  the  point  of  application  of  P,  the 
work  iierformed  during  that  deflection  =  '5P.  As 
this  is  the  only  external  work  done,  it  must  be  equal 
to  the  total  internal  work  done  in  the  girder.  The 
work  done  in  straining  any  member  is  equal  to  half 
the  product  of   the   stress   in   the   member   and   the 

change  in  length  =  -;;-. 


But  /  = 


LS 
KA 


therefore  the  internal  work  performed  on  any  memlier 
S-L 
~  2EA 

and  the  total  internal  work  is  the  sum  of  the  work 
Ijcrformed  on  each  memljer. 

^  2KA 
1     ^  S-L 
PE  *^    A 


Therefore   hVS 
S 


Calculating  — » —  for  each  member  and  di\  iding  the 
"A 

sum  of  such  terms  by  the  prodiict  of  P  and  E,  the 
deflection  of  the  loaded  joint  is  obtained.  ("  Structural 
Engineering,"  J.  Husband  and  W.  Harby.) 

Let  us  suppose  that  a  load  of  20  tons  is  applied  to 
the  girder  at  a  distance  of  21  ft.  from  the  left-hand 
abutment  as  shown  in  Fig.  2. 

The    reaction     Ri    at     the     left-hand     abutiuent 


i:j"i.3  tons. 


The    reaction     Bj    at    the    right-hand    aliutmcut 
2.t 

=  -^  X  20  =  (reo  tons. 

To  find  the  stresses  in  the  various  members  of  the 
girder  we  can  make  use  of  the  stress  diagram  shown 
in  Fig.  3.  For  the  purpose  of  drawing  the  stress 
diagram  it  is  necessary  to  disregard  the  members 
marked  (1)  and  (2)  in  Fijj.  2,  as  no  stress  at  all  occurs 
in  them.  The  stresses  in  the  various  members  are 
talailated  as  shown,  having  been  obtained  by  scaling 
from  the  stress  diagram.  The  sectional  area  of  each 
member  is  obtained  by  dividing  the  total  stress  on 
the  member  by  the  safe  stress. 


Member. 

Stress    S 
(tons). 

Length  L 
(feet). 

Sectional 

aren. 
A  (e,|.  in.). 

ST, 

A 

AD 

—  21 

15} 

I'i 

ii);ii. 

AE 

—  lti'2.") 

12 

:'j 

975 

BD 

•f  u;-2.-j 

12 

:(( 

975 

BF 

-t-:!2.'-j 

12 

li! 

19,50 

BH 

+  2ir, 

12 

.-, 

1441 

CG 

-  ::i2r. 

12 

(■)'. 

1950 

DE 

+  ]:v:i:i 

10 

2f 

046 

EF 

—  21 

15J 

11 

1634 

F(i 

—  cm 

10 

1! 

296 

GH 

+  lO'.j 

15J 

21 

•772 

HK 

0 

10 

li 

0 

Reaction  R, 

i:i;!H 

1(1 

2^ 

040 

BK 

-^  2i-r, 

12 

.5 

1441 

BM 

+  Hi 

12 

:!'i 

94.5 

BO 

-^   H 

12 

Ir 

438 

CO 

—  !()■.. 

15:; 

772 

CN 

-    H 

12 

IJ 

438 

CL 

-10 

12 

:ii 

945 

KL 

—wr, 

15J 

2i 

772 

LM 

+    ()-08 

10 

li 

296 

MN 

_io-.-) 

15  5 

772 

NO 

+  (vm 

10 

)i 

296 

Reaction  Rj 

+  (•>■(■.(; 

10 

u 

29() 

II 

12 

u 

O 

Total  for  the  whole  girder    20330 
Multiplying  by  12  to  reduce  L  to  in.  12 


S^ 


S=L 


'PE 


S^L_        1 

A        20  X  1.3000 


X  243960 =0-94  in. 


(L.  E.  G.,  Newcadle-on-Tijne.) 


[Further  answers  to  this  question  are  unavoidalily 
held  over  until  next  week.— Kd.] 
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Institution  of  Water  Engineers. 

SUMMER   MEETING   IN   LONDON.— (Co/ic/us/on.) 


FoUbwing  the  proceedings  alieady  reported  iii  our 
eolunins,  attention  was  given  at  tire  recent  summer 
meeting  of  the  Institution  of  Water  Engineers  to  a 
paper  by  Mr.  Henry  Dewey,  p.g.s. — reproduced  in  our 
issue  of  last  week — on 

THE    EFFECT    OF    SPRINGS    UPON    WATER 

LEVELS    IN    THE    CHALK    OF    EASTERN 

SURREY. 

The  President  (Mr.  P.  W.  M'Cullough)  said  tiicy 
were  very  much  obliged  to  Mr.  Dewey  for  his  very 
interesting  paper.  It  would  be  very  interesting  to 
those  in  the  neighbourhood  deriving  their  water 
supply  from  this  particular  strata.  He  proposed  a 
hearty  vote  of  thanks  to  Mr.  Dewey  for  his  paper. 

Mr.  T.  MoLYNEUX  (Stockport)  seconded  the  motion, 
and  remarked  that  the  preparation  of  the  paper  must 
have  entailed  an  enormous  amount  of  work  whieli 
they  would  all  appreciate'. 

Mr.  Baldwin  Latham  (Westminster)  said  it  was 
over  fifty  years  since  he  w'as  first  engaged  in  this 
very  disti'ict,  so  that  he  thought  he  knew  something 
about  it.  The  first  gaugings  he  made  were  in  1866  in 
connection  wiUi  a  large  bourne  which  flowed  down 
this  valley  direct  into  the  Wandle.  There  had  not 
been  such  a  large  bourne  since  that  time.  Tlie  ques- 
tion arose  how  it  was  these  bournes  had  been 
diminished  in  recent  years.  The  next  largest  bourne 
which  he  gauged  was  in  1877;  but  in  1904  they  had  a 
bourne  almost  as  large  as  those  in  the  earlier  periods. 
The  view  then  with  regard  to  the  matter  was  that 
it  was  entirely  due  to  the  enormous  amount  of  ijump- 
ing  which  was  taking  place  in  the  chalk  area  round 
London,  and  especially  in  the  main  district.  They 
had  now  a  large  number  of  waterworks  dealing  with 
millions  of  gallons  a  day,  and  naturally  one  miglit 
conclude  that  they  could  not  expect  to  have  bournes 
of  such  great  capacity  as  those  they  had  in  former 
years.  He  was  very  much  indebted  to  Mr.  Dewey  for 
his  information  with  regard  to  these  fossils  and  strata, 
and  90  on,  but  he  was  sorry  that  he  should  have  taken 
up  Lucas's  gaugings,  as  that  had  been  shown  to 
be  utterly  wrong.  When  the  South  Western  Water 
Bill  was  before  Parliament  in  1882,  he  threw  over  his 
tables,  as  they  were  shown  to  be  wrong.  To  give  an 
idea  of  this.  The  author  stated  in  the  paper  that 
the  amount  of  water  flowing  away  at  the  springs  was 
39,156,680  gallons.  Mr.  Lucas  said  that  21,246,770 
gallons  was  produced  by  43  miles  of  drainage  area, 
which  was  the  drainage  area  of  Croydon,  and  that 
17,809,910  gallons  was  produced  by  8J  miles  of  drainage 
area.  Now  it  was  utterly  impossible  for  that  to  be 
correct — that  they  should  have  these  enormous  diver- 
gencies between  Carshalton  yielding  a  very  large 
quantity  and  Croydon  yielding  a  very  low  quantity. 
Now  the  relative  circumstance  at  the  present  day 
was  that  the  actual  gauging  of  Carshalton  exceeded 
that  of  Croydon  because  it  was  not  interfered  with  to 
such  an  extent  as  the  Croydon  area  liad  been  inter- 
fered with.  In  the  first  place  they  had  the  water- 
works of  the  town  of  Croydon  itself,  which  raised 
.some  3,000,000  or  4,000,000  gallons  a  day,  and  they 
had  an  enormous  quantity  of  water  escaping  into 
sewers  which  passed  away  from  Croydon,  and  did  not 
come  into  the  Wandle  again  until  it  had  gone  through 
the  sewage  farm.  The  consequence  was  that,  if  they 
could  add  the  total  quantity  of  water  which  was 
now  escaping  by  the  sewers,  and  which  was  larger 
than  it  was,  the  relative  figure  used  by  Croydon 
was  still  larger  than  it  was  shown  to  be.  Mr.  Lucas 
afterwards  refoi-red  to  Telford's  gaugings.  Mr.  Tel- 
ford, in  1833,  which  was  a  very  low  water  period, 
gauged  both  the  branches  of  the  Wandle,  and  that 
gauging  was  very  satisfactory,  because  the  gauging 
which  was  taken  just  below  Beddington  Church,  on 
the  Wandle,  was  given  as  17  cub.  ft.  per  second. 
Carshalton  at  the  same  time  was  given  as  13  cub.  ft. 
per  second.  They  would  see  that  Crovdon  yielded 
9,180,000  gallons  a  day,  and  Carshalton  yielded 
7,020,000  gallons  a  day.  Those  figures  were  very  much 
more  approximate.  There  was  no  such  area  as  43 
miles  in  Croydon.  The  total  area  of  Crovdon  at  the 
present  time  was  22  miles.  It  was  more,  only  the 
inaking  of  the  Oxted  tunnel  led  away  another  2 "miles 
into  a  neighbouring  area,  so  that  it  escaped  coming 
into  the  Wandle  at  all.  The  advantage  of  these  results 
had  been  that  all  these  gaugings  had  been  published. 


That  in  1853  was  made  by  Mr.  Braithwaite,  who  was 
a  very  great  authority  on  questions  of  underground 
water,  and  he  did  a  very  great  amount  of  work  in 
regard  to  the  sinking  of  wells  in  London  itself.  Then 
came  tlie  question,  where  did  London  wells  get  their 
water  from  'i  There  was  no  direct  communication 
Ijetween  the  chalk  and  the  London  wells.  Chemical 
analyses  of  the  water  in  London  wells  showed  that 
it  differed  from  the  chalk  water.  It  had  been  shown 
liy  Dr.  Thresh  thai,  if  water  from  the  Wandle  was 
allowed  to  filter  tlirough  the  Thanet  sand,  it  produced 
a  water  corresponding  with  that  found  in  Ihese  London 
wells.  His  own  gauging  of  the  W.iiicllc  showed  that 
at  times  an  enormous  quantity  oi  the  wider  was  lo.st. 
He  had  gauged  as  much  as  10,000,000  gallons  a  day 
llowing  out  of  the  Wandle,  and  that  went  to  supply 
the  wells  under  London.  Therefore  they  had  to  be 
very  careful  with  regard  to  this  area,  as  to  what  area 
they  were  dealing  with,  and  what  was  happening. 
Then,  with  regard  to  the  springs  on  the  east  of  Croy- 
don, many  Oif  them  were  independent  of  the  chalk 
altogether.  One  flowing  tlirough  Addiscombe  went 
into  the  Wandle,  but  not  before  it  got  to  Merton,  and 
there  were  other  streams  which  were  mostly  tribu- 
taries of  the  river  Ravensbourne.  In  fact,  the  Eavens- 
bouriie  was  said  to  have  taken  its  name  from  the  fact 
that  a  Roman  army  was  encamped  and  was  sliort  of 
water,  and  a  raven  was  seen  to  go  to  a  particular 
.■,|)ot.  uliiMf  tlie  r;i.iiiian,~  found  a  spring.  He  was  very 
niihh  nl.Mijcl  (n  \l).  Iiewey  for  the  information  he 
Liuvi'  «itli  ifuard  lo  'jeulogical  fossils,  and  he  hoped 
he  would  continue  his  lalxiurs,  and  do  something  to 
help  them  get  correct  gaugings  with  regard  to  these 
flows.  In  a  very  large  number  of  areas  in  which  he 
had  been  engaged  he  found,  on  the  average,  about 
40  per  cent  of  the  rain  had  passed  off  in  this  Croydon 
area,  and  not  one-sixth.  But  averages  were  no  good 
in  a  thing  of  this  kind.  They  had  to  deal  with  the 
mininnim,  and  the  minimum  was  often  only  about  one- 
tenth  of  the  maximum.  They  had  to  find  out  which 
was  the  minimum.  The  Royal  Commission  on  Water 
Supply  were  not  very  far  wrong  when  they  put  down 
the  minimum  flow  at  3-1  in.  on  the  drainage  area. 

Mr.  W.  WiuTAKER  (Croydon)  said  there  was  a  dis- 
tinct dilTerence  ucologically  between  the  two  areas 
divided  by  the  Croydon  valley.  It  was  not  wholly 
a  geolo^'icjl  liilicience. — it  was  partly  a  topographical 
one.  A^  a  matter  of  fact,  the  ea.stern  area,  so  far  as 
I'egarded  the  junction  ,of  the  tertiary  beds  and  the 
chalk,  was  what  they  might  call  a  high-level  area, 
whereas  the  western  area  was  a  low  area.  The  junc- 
tion of  the  tertiary  and  chalk  came  at  a  low  level 
on  the  west  and  a  high  level  on  the  east.  That  was 
one  reason  why  they  got  springs  on  the  west  and  not 
on  the  east.  The  consequence  was  that  between  the 
two  valleys — the  Croydon  valley  and  the  Ravens- 
bourne — they  got  practically  no  springs  along  the  line 
except  that  the  Ravensbourne  itself  was  in  the  nature 
of  a  bourne  where  it  flowed  now,  whereas  on  another 
side  they  got  a  regular  succession  of  springs  all  along. 
He  had  tested  over  100.  They  did  get  springs  in  the 
high  level  of  the  western  area,  but  they  were  springs 
out  of  the  tertiary  beds.  So  tliey  had  springs  in  the 
west,  and  on  the  east  they  got  smaller  holes  due  to 
the  conformation  of  the  country,  and  this  was  due 
very  largely  to-  the  occurrence  of  this  great  mass  of 
pebble  beds  which  made  up  the  brown  area  on  the 
map.  They  did  not  go  beyond  the  Croydon  valley. 
They  came  out  of  it  on  the  east,  and  then  there  was 
a  sudden  ending  off.  This  sudden  ending  off  was  a 
very  curious  tiring,  and  it  had  a  marked  influence 
on  the  topography.  They  got  this  high  level  on  the 
lower  tertiary  area,  which  was  high  and  dry  because 
of  the  pebbles.  That  had  a  wonderful  influence  on 
the  topography,  and  topography  had  an  influence  on 
water  in  a  particular  region.  Now,  as  to  the  increase 
of  borings,  he  had  no  doubt  they  had  increased,  and 
there  was  no  doubt  when  anything  went  wrong  it  was 
the  wicked  water  engineers  who  were  to  blame.  But 
the  extraordinary  thing  was  that,  with  the  amount  of 
water  iMiiiipnl  df  the  whole  of  this  area,  both  east 
and  wt\-l.  I.iwi  riii;j  the  water  level  in  the  neighbouring 
wells,  of  couise,  that  year  after  year,  at  intervals, 
bournes  still  broke  out,  and  the  water  overflowed. 
They  went  on  pumping,  but  they  could  not  stop  the 
bournes  altogether.  The  bournes  might  not  be.  so  big 
as  they  used  to  be,  but  they  were  there,  and  were  big 
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enough  for  all  practical  purposes.  He  thought  Mr. 
Latham  gauged  Croydon  oiice  a  week,  and  his  highest 
gave  II.SUO.WW  gallons  a  day,  or,  to  put  it  rouglil.\-, 
l:i,OtiO,!KlO  gallons.  Despite  all  the  p\uiii)ing  that  the 
«ii;ke<l  waller  engineers  had  done,  when  Nature  took 
it  into  her  hands  to  give  2  in.  or  3  in.  more  rainfall 
they  got  this.  Undouhtedly  there  must  be  an  effect 
lioin  tlie  pumping  from  the  chalk,  but  the  effect  was 
not  so  great  as  some  i>eople  made  out.  Sometimes  it 
was  large,  but  Nature  was  quite  able  to  deal  with  it, 
and  if  by  any  climatic  change  they  got  an  increase 
in  the  average  rainfall  of  an  inch  or  two  a  year,  things 
would  be  very  different  indeed;  and  they  knew  such* 
things  had  been.  They  had  fair  evidence  that  in 
Roman  times  there  was  a  heavier  rainfall  because 
there  was  a  liigher  water  level,  where  there  was  no 
pumping  and  no  engineers  to  alter  it.  If  Nature  took 
it  into  her  head,  as  she  may  periiaps  do,  to  vary 
the  average  rainfall — which  did  not  keep  a  steady 
thing  for  100  years — their  remote  progress  might  revert 
to  a  different  state  of  things,  and  then,  instead  of 
.seeing  the.-;e  bournes,  they  would  see,  perhup.s,  a  few 
more  pumping  stations  pumping  more  and  more  water, 
and  it  was  possible  that  at  this  distant  period  it  might 
also  see  flowing  streams  where  there  were  now  dry 
valleys.  Of  course,  it  became  a  question  of  what  was 
the  proper  use  of  water.  Was  it  best  to  allow  it  to 
run  along,  and  be  to  a  certain  extent  wasted,  looking 
very  pretty  along  the  valley,  or  to  use  it  for  the  great 
purposes  of  public  supply  ?  He  did  not  know  whether 
it  had  occurred  to  them,  but  it  seemed  to  liim  that 
was  a  question  which  would  have  to  be  seriously  taken 
in  hand,  and  very  seriously  answered  at  some  time 
or  another. 

Dr.  H.  Lapwobth  (Westminster)  said  lie  did  not  know 
that  he  could  add  very  much,  but  he  would  like  to 
congratulate  the  institution  and  the  author  on  a  very 
excellent  paper.  He  hoped  wlien  they  had  this 
Government  hydrological  department  this  was  the 
sort  of  work  tliey  would  take  in  hand.  There  was 
an  enormous  amount  of  work  in  the  paper  which 
would  be  recognised  when  they  eonsidcre<l  the  labour 
involved  in  regard  to  almost  every  single  figure  in 
the  set  of  tables.  There  was  also  a  great  deal  of 
thought  embodied  in  the  paper,  but  he  would  not  go 
into  that.  One  point  he  would  like  to  speak  about  was 
that  of  the  annual  fluctuations.  Personally,  he 
thought  that  the  author's  theory  was  correct,  or  partly 
correct,  as  to  the  cause  of  these  annual  fluctuations. 
It  was  a  thing  well  known  to  all  pumping  engineers 
that  if  they  had  a  stream  with  undergrouiid  water 
discharging  into  it  in  the  form  of  springs  they  iiad 
the  water  rising  up  and  then  falling  down.  The 
speaker  proceeded  to  demonstrate  his  point  by  a  black- 
board drawing.  His  contention  was  that  the  under- 
ground water  discharging  at  the  spring  did  not  fluc- 
tuate in  the  water  level  at  the  spring  itself,  but  the 
further  they  got  from  the  spring  the  greater  the  fluc- 
tuation of  the  water  level. 

Mr.  H.  Preston  (Grantham)  said  he  had  thought 
of  a  similar  explanation  to  the  one  given  by  Dr.  Lap- 
worth.  He  wondered  whether  it  was  possible  for  the 
wells  in  the  chalk  on  the  east  side  of  Croydon  to  be 
in  any  way  connected  with  the  springs  on  the  west 
side,  seeing,  as  the  author  had  explained,  that  there 
was  some  sort  of  a  fold  on  the  northern  outcrop  of 
the  tertiary.  If  the  fold  continued,  and  crossed  the 
little  valley  near  to  Cro.vdon,  he  wondered  whether 
the  water  on  the  east  side  would  travel  at  a  slower 
rate  to  the  same  outlet.  It  seemed  possible  to  him 
that,  having  a  common  outlets— and  they  knew  that 
the  inlet  was  common — the  variation  in  the  ampli- 
tude of  the  wells  would  be  dependent  ujion  the 
distances  or  of  friction  in  the  rocks.  He  would  like 
to  know  whether  there  was  a  possiViility  of  the  water 
on  the  east  side  being  coiuieeted  with  the  water  on  the 
west  side.  There  was  another  point  he  had  noted. 
The  author  spoke  about  this  fold,  and  referred  to  it 
as  being  due  to  volcanic  action.  They  found  generally 
that  on  these  slopes  a  good  deal  of  local  action  went 
on  through  denudation,  and  they  got  numerous  fold- 
ings due  to  the  rocks  having  been  removed  in  one 
place,  and  having  .slipped  down  in  another.  Many  of 
these  smaller  foldings  were  not  due  to  shrinkage  of 
the  earth's  crust  by  original  volcanic  action,  but  to 
more  local  and  recent  action  on  the  surface  of  the 
rocks. 

Mr.  Dewey,  in  reply,  thanked  the  meeting  for  the 
patient  manner  in  which  the  paper  had  V)een  li.stened 
to.  He  said  he  was  sorry  he  had  to  refer  to  Lucas's 
gaugings,  and  to  have  heard  that  they  were  wrong. 
He  rather  suspected  that  might  be  wrong,  but  he  had 
no  others  to  use  as  it  happened.    The  whole  question 


was  as  to  what  caused  the  difference  of  the  fluctuation 
of  the  wells  east  and  west  of  the  valley.  That  was 
the  point  at  issue.  It  was  a  fact,  account  for  it 
as  they  liked.  Mr.  Whitaker  referred  to  the 
bournes,  and  to  the  effect  of  pumping  on  the  water 
level.  Well,  the  water  capacity  of  the  chalk  was 
limited,  and  he  very  roughly  estimated  (and  he  did 
not  think  the  figures  were  too  accurate)  that  5U  in. 
of  rain  would  absolutely  fill  the  chalk  so  that  it  could 
not  hold  a  ilrop  more.  That  was  to  say,  the  bournes 
woidd  be  flowing  permanently  along  the  valleys  if 
they  had  an  annual  rainfall  of  50  in.  spread  over  the 
year.  The  chalk  would  be  filled  to  its  utmost  capacity. 
Therefore,  if  the  pumping  diminished,  the  amount  of 
water  in  the  chalk  annually  for  supplies  would  be 
fully  replenished.  It  was  purely  a  matter  of  arith- 
metic. With  regard  to  what  Mr.  Whitaker  said,  the 
point  he  wanted  to  emphasise  was  that  the  change 
of  topography  was  dependent  on  the  change  geographi- 
cally. The  author  proceeded  to  point  out  on  the  map 
the  tertiary  escarpment  on  the  east,  whereas  on  the 
west  it  was  impossible  to  draw  it,  and  he  also  showed 
where  one  would  naturally  draw  the  line.  Both  Mr. 
Preston  and  Dr.  Lapworlh  had  asked  whether  it  was 
Ijossible  that  the  catchment  area  came  down  to  the 
springs  to  any  extent.  He  thought  to  a  great  extent 
it  did. 

Consideration  was  afterwards  given  ot  Mr.  Percy 
Griffith's  paper— reproduced  in  our  issue  of  last  week 
-entitled 

HYORO-CEOLOGICAL    CONDITIONS    AT 
NEWBALD,    EAST    YORKSHIRE. 

The  I'uii.^iuKNT  (^Mr.  P.  W.  MCuUough)  said  he  was 
sure  they  were  all  very  much  obliged  to  Mr.  Griffith 
for  his  interesting  paper,  and  he  would  ask  tliem  to 
accord  a  hearty  vole  of  thanks  to  their  secretary  for 
his  kindness  in  preparing  and  reading  his  valuable 
contribution. 

The  vote  was  carried  by  acclamation. 

Mr.  C.  B.  Newton  (Hull)  said  the  question  of  water 
supply  along  the  escarpment  of  the  chalk  of  the  York- 
shire Wolds  was  one  of  extraordinary  difliculty.  It' 
was  found  that  wherever  great  masses  of  chalk  rested 
upon  clay  beds,  as  in  the  Newbald  area,  the  pressure 
of  the  weight  of  chalk  upon  the  clay  resulted  in  the 
latter  being  squeezed  out,  or  made  into  irregular  beds, 
and  the  chalk  strata  aLso  were  turned  upwards  and 
outwards  as  the  clay  beneath  was  thrust  forward.  In 
addition  to  those  difficulties,  there  was  an  anticline 
in  the  central  parts  of  the  Wolds,  and  upon  its  slopes 
the  new  deposits  thiinied  out  in  a  feather  edge.  In 
one  small  quarry  not  far  from  Newbald  were  beds  of 
lias  upon  which  directly  rested  the  red  chalk,  and 
upon  that  again  the  white  chalk— all  that  occurring 
within  a  depth  of  a  few  feet;  in  fact,  ordinary  geologi- 
cal conditions  of  water  supply  could  hardly  be  said 
to  obtain  in  this  area.  He  thought  Mr.  Griffith  was 
to  be  congratulated  upon  his  happy  solution  of  the 
difficulties  of  obtaining  a  water  supply  for  Newbald. 

Mr.  W.  WniTAKER  (Croydon)  said  he  would  like  to 
congratidate  the  author  on  having  the  great  advantage 
of  a  map  with  a  greater  number  of  contour  linos  so 
that  he  knew  exactly  where  he  was  looking.  He 
eonld  not  see  why  these  Yorkshiremen  should  be 
treated  with  these  handsome  maps  wlieu  the  jioor 
fellows  in  the  South  only  got  them  one  in  every  hun- 
dred, and  got  very  litlie  information.  As  a  matter 
of  fact,  the  author  had  not  put  every  contour  on  the 
map.  He  thought  the  jiaper  illustrated  what  they 
must  all  more  or  less  have  had  before  them  occasion- 
ally, and  this  was  the  great  difliculty  there  was  about 
small  water  supplies..  As  a  general  rule,  there  was 
no  particular  difHc\ilty  if  one  wanted  to  get  2,000,000 
or  3,000,000  gallons  a  day;  but  when  they  wanted  to 
get  a  supply  for  a  rural  district  the  difficulty  came 
in.  The  difficulty  first  was  the  financial  one.  The 
local  authorities  could  not  afford  to  expend  £2,000  or 
£3,000  on  experiments.  He  imagined  their  secretary 
must  have  had  a  lively  time  on  this  job,  and  occa- 
sionally he  must  have  been  discouraged;  but  he 
seemed  to  have  got  over  that  all  right.  The  paper 
illustrated  how  objectionable  the  ways  of  Nature  were, 
for  when,  theoretically,  they  came  to  places  where 
(hey  ought  to  get  water,  yet  when  they  made  a  hole 
and  dug  down  they  did  not  get  it.  Instead  of  Nature 
sending  the  water  nicely  and  comfortably  into  where 
it  would  be  more  or  less  convenient  for  the  wafer  ser- 
vice, she  had  chosen  to  send  it  bang  through  a  hill 
somewhere  or  the  other,  and  the  consequence  was  they 
did  not  get  it  where  they  ought  to.  Now,  it  was  the 
business  of  engineers  to  put  up  with  these  things,  and 
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it  was  to  the  benefit  oJ  other  engineers,  when  these 
difiiculties  and  comparative  failures  were  met  with, 
that  they  should  be  recorded.  His  own  impression 
was  that  they  learned  more  from  the  failures  of  others, 
and  perhaps  their  own,  than  from  successes.  He 
hoped  all  of  them  would  not  scruple  to  record  these 
things  when  they  did  not  get  success,  just  as  they 
gladly  recorded  their  successes.  It  showed  they  must 
I)ersevere  and  go  on.  They  must  cut  their  coats 
according  to  their  cloth,  and  in  the  small  rural  dis- 
tricts they  must  not  attempt  to  do  what  they  would 
in  a  big  district.  In  the  end  they  came  through  as 
their  secretary  had,  and  they  all  hoped  he  would  have 
a  good  many  ventures  of  this  sort,  and  come  out  right 
in  the  end. 

Mr.  H.  Pbeston  (Grantham)  said  they  ought  to  feel 
very  grateful  to  their  secretary  for  giving  a  very  Clear 
description  of  a  most  interesting  investigation,  and 
one  which  showed  the  advantage  of  having  some 
general  idea  of  what  they  might  expect  from  rocks, 
and  of  having  the  power  to  investigate  any  variation 
from  that  expectation.  Relative  to  the  underground 
streams  which  the  author  spoke  of,  he  had  himself, 
on  various  occasions,  found,  where  he  had  expected 
water  to  be  flowing  to  the  west  out  of  the  escarpment, 
that  when  they  had  dug  into  the  section  the  water 
had  been  found  to  be  flowing  quite  at  right  angles — 
sometimes  in  a  northerly  and  sometimes  in  a 
southerly  direction  for  a  considerable  distance.  That 
had  been  due  to  the  folding  of  the  lower  strata  of  the 
clay  spoken  of  by  Mr.  Newton  in  consequence  of  the 
lowering  of  the  higher  rocks  on  the  creep  on  to  them 
puckering  up  the  lower  clays  and  forming  a  sort  of 
gully.  As  to  the  boring  the  author  put  down  through 
the  hill,  he  supposed  this  was  stopped  just  as  it  had 
got  well  into  the  KeUaways  rock.  It  seemed  a  pity 
when  a  boring  was  put  down  into  the  pervious  rock 
that  it  should  be  stopped  before  they  knew  all  that 
the  boring  would  teach  them.  It  was  advisable  on 
every  occasion  where  it  was  possible  fo  continue  the 
boring  until  at  least  they  got  to  the  impervious  strata. 
Unless  they  did  that  they  could  not  say  the  boring 
was  a  failure.  In  this  case,  apparently,  if  the  author 
"had  gone  a  few  feet  further  he  would  have  got  into 
the  oolites  and  obtained  his  water.  Whether  that 
would  be  equal  to  what  the  author  had  obtained  he 
did  not  know,  but  probably  it  would  have  been  bettex, 
as  he  was  further  from  the  outcrop.  On  Plate  2  the 
13-in.  boring  down  into  the  oolites  looked  to  him  to 
be  something  like  200  yds.  from  the  Newbald  Beck, 
and  when  pumping  he  found  a  very  large  quantity  of 
water.  He  wondered  whether  it  was  possible  some  of 
the  Newbald  Beck  got  into  the  oolites,  and  kept  it 
well  supplied  with  watex. 

Mr.  A.  B.  E.  Blackburn  (Sunderland)  said  he  wished 
to  add  his  thanks  to  that  of  other  speakers  to  the 
author  for  bringing  forward  the  paper  for  discussion 
at  this  early  stage.  It  was  the  early  stages  of  the 
problem  which  presented  difficulties,  as  the  actual 
construction  of  the  works  would  follow  on  without 
any  great  difiiculty.  As  Mr.  Whitaker  had  told  them, 
it  was  the  finding  of  the  water  for  small  districts 
which  was  so  very  interesting.  As  an  institution  they 
ought  to  be  grateful  for  having  papers  of  this  descrip- 
tion brought  forward.  It  was  a  very  easy  matter  for 
members  to  bring  forward  particulars  about  big 
schemes,  but,  after  all,  there  was  only  a  very  limited 
number  of  big  schemes,  and  they  sometimes  had  diSi- 
culty  in  getting  papers.  He  thought  the  institution 
sliould  encourage  the  bringing  forward  of  papers  of 
this  character.  He  might  say  that,  as  a  member  of 
the  Papers  Committee  of  the  council,  he  had  had  the 
advantage  of  giving  Mr.  Griffith  the  benefit  of  his 
criticisms  before. 

Mr.  Gkiffith  said  he  was  very  grateful  for  the 
receprion  given  to  the  paper,  and  especially  for  the 
kind  words  used  by  Mr.  Whitaker.  He  thought  they 
might  all  look  upon  him  somewhat  as  a  parent,  and 
at  any  rate  words  of  commendation  and  encourage- 
ment from  him  would  be  appreciated  by  anyone  there, 
as  they  were  by  himself.  He  had  made  a  special 
point,  in  spite  sometimes  of  criticism,  of  bringing 
before  the  institution  records  of  difiiculties  he  had 
met,  whether  overcome  or  not.  He  hoped  that 
example  would  be  followed,  because  he  personally  had 
found  the  great  advantage  of  sharing  others'  diflicnlties 
and  their  ways  of  getting  over  them.  He  had  done 
that  rather  because  he  felt  as  a  matter  of  principle 
it  was  only  their  duty  one  to  another  to  share  each 
others'  difficulties  as  well  as  the  successes.  Mr. 
Preston  had  dealt  with  a  technical  point  in  the  form 
of  a  question.  He  aske<l.  naturally,  the  circumstances 
under  which  this  boring  was  stopped  so  near  to 
apparent  success.      The  answer  was  merely  as  "iven 


in  the  paper — financial  reasons.  As  Mr.  Whitaker 
had  remarked,  from  personal  experience  in  dealing 
with  these  small  councils  one  had,  as  an  engineer,  to 
go  very  gingerly  at  every  stage  of  the  work.  They 
were  not  given  carii  blanche  power  to  investigate  an 
area  and  spend  £-5,000,  and  report  what  had  been 
done.  If  they  got  a  small  council  to  vote  them  £100 
for  experimental  work  they  could  think  themselves 
lucky.  Then  they  had  to  ask  for  another  £50,  and 
so  on.  He  supposed  he  had  spent  rather  more  than 
that  sum  on  this  experimental  work,  and,  although 
he  congratulated  himself  on  obtaining  the  sum  from 
a  rural  council,  still  it  had  been  uphill  work  to  get 
the  money  to  cany  the  experiments  out  on  a  proper 
basis.  It  would  have  been  extremely  interesting,  and 
he  was  anxious  to  continue  this  boring,  but  he  was 
then  slightly  beyond  the  limit  of  expenditure  which 
had  been  allowed  to  him,  and  to  have  gone  back  to 
the  council  and  to  have  explained  all  the  facts  and 
have  tried  to  induce  them  to  continue  the  boring  was 
an  undertaking  which  he,  with  some  courage  and 
some  perseverance  in  his  nature,  shrank  from.  He 
went  round  another  way,  and  got  a  better  result.  It 
was  a  longer  way  round  possibly,  but  he  was  not  quite 
assured  in  his  own  mind  that  the  water  supply  in 
this  boring  through  the  oolites  would  have  been  better 
than  it  was  near  to  the  springs.  It  was  not  at  all 
certain  as  to  whether  the  fissures  in  this  limestone 
were  so  uniform  throughout  in  the  bulk,  and  especially 
down  the  dip  eastwards,  as  they  were  near  the  broken 
outcrop,  and  he  would  rather  fear  that  a  casual  boring 
near  the  outcrop  might  possibly  miss  the  larger 
fissures  and  might  have  proved  comparatively  sterile. 
In  the  broken  area  near  the  outcrop  it  was  obvious 
one  had  a  better  chance.  Moreover,  as  he  had  pointed 
out,  the  essential  feature  of  this  supply  that  they 
discovered  was  that  it  was  travelling  altogether  in  a 
different  direction  from  that  of  the  dip.  which  was 
more  or  less  east  to  west,  but  was  travelling  north  to 
south,  and  the  fact  that  this  was  on  what  appeared 
to  be  the  diiect  line  of  that  flow,  and  particularly 
near  the  point  at  which  it  had  been  found  to  escape 
into  the  underground  stream,  because  he  believed  the 
bulk  of  this  flow  ultimately  reached  the  Humber 
direct  underground,  and  that  these  large  springs  were 
merely  the  overflow  from  it.  In  that  event  an  inte- 
resting feature -was  obvious,  which  was  that  the  area 
of  chalk  which  was  drained  into  the  underground 
stream  must  be  very  large,  and  was  not  by  any  means 
the  local  area.  There,  of  course,  they  had  a  very 
interesting  example  of  what  Mr.  Preston  referred  to — 
the  possibility  of  one  boring,  and  then  finding  the 
water  travelling  in  the  reverse  direction  to  what  was 
expected.  The  question  as  to  whether  the  Beck  got 
into  the  oolites  he  thought  was  quite  clear  from  his 
local  observations.  It  must  have  been  the  other  way. 
The  pressure  of  the  underground  water  was  con- 
siderably greater  than  that  of  the  Beck,  and  the  water 
rose  to  the  surface  at  a  higher  level  than  the  Beck. 
If  the  Beck  had  got  access  to  it,  what  must  have 
happened  was  that  the  underground  water  would  have 
come  into  the  Beck  rather  than  the  Beck  water  getting 
into  the  tmderground  stream.  There  was  no  doubt 
whatever  that  this  partictilar  underground  stream  of 
water  was  the  drainage  of  a  large  area  some  distance 
away,  and  was  a  special  area  under  special  pressure 
due  to  the  chalk  wolds.  It  was  fortunate  one  should 
have  happened  on  this  particular  outlet  when  one 
wanted  it.  He  might  make  one  general  remark  upon 
the  area,  which  was  that  the  parricular  area  round 
Newbald,  including  Drewton  and  Weedley,  would,  on 
casual  observation,  appear  to  be  an  ideal  spot  for 
water.  He  did  not  think  any  engioeer  or  geologist 
would  challenge  that.  He  was  told  that  engineers, 
including  Mr.  Whitaker,  many  years  ago  had  reported 
on  this  question,  and  said  without  a  moment's  hesi- 
tation that  Drewton  and  Weedley  was  obviously  the 
area  to  go  to  to  supply  water.  But  when  one  investi- 
gated the  springs  which  were  visible,  and  were  the 
natural  local  drainage  and  overflow  from  the  chalk 
outcrop,  it  was  true  that  one  was  deceived  as  regarded 
the  tapping  of  any  large  quantity.  In  fact,  the  con- 
ditions were  that  these  springs  varied  so  much  that 
it  was  doubtful  whether  any  tapping  of  any  one  of 
the  springs  would  have  been  the  right  source  of 
supply,  to  say  nothing  of  owners'  rights.  The  finding 
of  an  independent  supply  from  a  large  gathering 
ground  was  extremely  fortunate,  and  he  thought  the 
investigations  which  led  to  it  would  be  interesting  to 
record. 

The  President  proposed  that  the  best  thanks  of  the 
institution  be  presented  to  the  Geological  Society  for 
the  use  of  their  apartments. 

3.S.  T.  MoLYszTjx  (Stockport)  seconded  the  motion, 
and  it  was  carried. 
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LOCAL  GOVERNMENT   BOARD   INQUIRitS. 

Tht  Editor  invite*  the  co-operation  of  Scrvbvok  roadora 
VB\i,h  a  vitfu  to  makino  the  injormation  given  under  tliis 
head  a>  complete  and  accurate  at  possible. 


INQUIRIES  HELD. 

Bristol  T.C.  (July  2tnli.  ih-.  A.  W.  Brightmore).— 
£27.2115  for  the  electricity  uudertakiiig. — It  was  ex- 
l>laiiied  that  £26,949  was  required  to  purchase  a 
G.(iOO-kw.  turbo  alternator,  and  the  necessary  piping 
and  switcligear,  and  to  cover  the  excess  of  expenditure 
of  .Cl,398.  Speaking  about  certain  expenditure  already 
made,  the  town  clerk,  Jlr.  E.  J.  Taylor,  stated  that, 
in  providing  an  additional  circulating  water  intake 
at  .Vvonbank  works,  a  5-lt.  seam  of  running  sand  was 
encountered,  which  necessitated  the  abandonment  of 
excavations,  and  the  alteration  of  the  position  of  the 
catchpit;  and  a  spring  of  water  was  also  met,  which 
added  to  the  cost  of  pumping.  The  excess  of  expendi- 
ture was  £386,  wliich  was  reduced  to  .£346  owing  to 
more  favourable  terms  gained  from  tlie  -water  coni- 
jiany.  The  development  of  power  was  increasing  so 
rapidly  that  it  was  desirable  to  instal  a  largo  unit 
of  plant  rather  tlian  several  small  ones,  as  being  the 
most  economical  in  cost  and  expense  of  working. 

Reigate  T.C.  (June  21st.  Mr.  F.  H.  TuUoch).— 
£19,000  for  tlie  purposes  of  [laving,  road  improvement, 
tlie  erection  of  police  and  hre  stations,  and  tlie  elec- 
tricity undertaking.— Evidence  was  given  with  respect 
t*)  the  various  sdiemes,  and  it  was  stated  that  it  was 
proposed  to  build  the  police  and  fire  stations  in 
London-road,  Redhill.  A  sum  of  £1,000  is  required 
for  electrical  extensions,  £9,200  for  paving  works,  and 
£2,800   for  the   improvenicut  of  The   Cutting. 

APPLICATIONS  FOR  LOANS. 

Hendon  U.D.C. — £650  for  road  widening. 

Lymington  R.D.C. — .C4,000  for  works  of  sewerage. 

Lymington  T.C.  —  £500  for  the  purchase  of  the 
Sandpit  field,  and  £215  for  the  improvement  of  the 
hospital  building. 

Sunderland  T.C. — £2,.500  for  the  extension  of  the 
isolation  hospital. 

LOANS   SANCTIONED. 

Bridlington  T.C— £2,  (-"iii  for  tin-  erection  of  work- 
men's dwellings. 

Chester-le-Street  U.D.C— £13,672  for  a  housing 
scheme. 

Hull  T.C— £20,000  for  the  extension  of  the  gene- 
rating [jlant  at  the  electricity  works. 

Lewisham   B.C. — £1,946  for  street  improvements. 
Manchester    T.C. — £432,470   for   a   new    electricity 
generating  station  at  Barton. 

Newry  Port  Sanitary  Authority. — £500  for  the  pro- 
visiiiu  of  an  intercepting  hospital. 

Stepney   B.C.— £24,000   for   electrical   machinei-y. 
Stoke  -  on  -  Trent  T.C— £9,748  for  electrical  mains, 
macliinei-y,  and  services. 

Surbiton  U.D.C. — £l,S7o  in  respect  of  the  sewerage 
scheme. 

FDRTHCOMINC  INQUIRIES. 

JULY.  £ 

■'>. — Cosford.      For  the  erection  of  workmen's 

houses  (xAfr.   Courtenay  Clifton)  ...        1,200 

0.— Oakengates.     For  works  of  sewerage  (Mr. 

r.  y\.  Crosthwaite)  1,230 

6. — Peterborough.       For    works    of    sewerage 

(.Mr.  H.  Slielford  Bidwell)         5,-300 

7. — Skegness.      For  private  street  works  (Mr. 

U.  H.  Biekneil)      961 

8.— South     Westmorland.        For     works     of 

sewerage  (Mr.  P.   U.  Crosthwaite)     ...  220 

9. — Beverley.       For  works  of  sewerage  (Mr. 

A.   G.   Drury)  — 


South  Shields  Corporation  Bill.— On  Tuesday  the 
.South  Shields  Corporation  Bill  was  before  a  Honsc 
of  Commons  Committee,  of  which  Mr.  Middlebrook 
was  chairman.  The  Bill,  which  was  unopposed,  asked 
for  further  powers  to  be  granted  to  the  corporation 
in  regard  to  their  tramway  undertaking,  to  extend 
their  Mill  Dam  quay,  to  construct  street  works,  to 
acquire  lands,  to  make  better  provisions  in  regard  to 
the  electrical  undertaking  and  the  local  government, 
health  and  finance  of  the  borough,  and  "  for  any  other 
purposes." 


ARTERIAL   ROADS   IN   GREATER  LONDON. 


MEETING   OF  SOUTH-WESTERN   SECTION. 

-V  mei-ting  of  the  SoulliAVestern  .Sectional  Con- 
ference in  connection  with  the  scheme  for  arterial 
roads  in  Greater  London  was  held  on  Tuesday  after- 
noon at  the  offices  of  the  Local  Government  Board. 
Viscount  Doneraile  occupied  the  chair,  and  there  were 
present  Sir  Alexander  Stenning  (Surveyors'  Institu- 
tion), Messrs.  A.  Dryland  (Surrey),  P.  Dodd  (Wands- 
worth), E.  Willis  (Chiswick),  G.  Stevens  (Feltham), 
S.  H.  Chambers  (Hampton),  G.  Jerram  (Merton  and 
IMorden),  J.  H.  Brierley  (Kichmond),  E.  J.  Barrett 
(Staiiies),  M.  Hainsworth  (Teddington),  F.  W.  Pearce 
(Twickenham),  R.  Wilds  (Walton-on-Thames),  J.  S. 
Crawshaw  (Weybridge),  A.  A.  Fillary  (District  Sur- 
veyors' Association),  R.  H.  Aldridge  (National  Hous- 
ing and  Town  Planning  Council),  W.  H.  Thompson 
(Roads  Improvement  Association),  H.  V.  Lanchester 
(Royal  Institute  of  British  Architects),  Colonel  R.  C. 
Hellard  (London  Traflic  Branch  of  the  Board  of 
Trade),  and  G.   L.  Pepler  (Local  Government  Board). 

Proposals  of  the  sub-committee  for  the  continua- 
tion of  the  Brentford  by-pass  to  the  Basingstoke 
Road ;  the  widening  of  Putney  Bridge ;  the  rebuilding 
of  Wandsworth  Bridge  and  the  improvement  of  its 
approaches ;  and  the  construction  of  a  new  bridge 
across  the  river  at  Hichmond,  a  short  distance  below 
the  existing  railway  bridge  were  agreed  to. 

The  following  recommendations  were  also  approved  : 
(a)  that  the  Brentford  by-pass  should  be  linked  up  at 
its  eastern  end  with  a  by-pass  joining  Cromwell-road 
and  other  main  routes;  (i)  that  the  lino  of  the  pro- 
posed Chertsey-road  should  be  fixed,  as  can  largely 
be  done  by  means  of  town  planning  schemes ;  (c)  that 
provision  bo  made  for  improving  the  roads  leading 
south  through  Feltham  from  Baber  Bridge,  on  the 
Basingstoke  Road,  in  connection  with  the  proposed 
western  extension  of  the  Brentford  by-pass. 


MUNICIPAL  WORKMEN'S  WAGES. 


At  the  April  meeting  of  the  Birmingham  City  Goun- 
-cil  a  re.solution  was  passed  raising  the  minimum  wage 
of  all  able-bodied  male  employees  of  the  corporation 
who  have  attained  the  age  of  twenty-one  years  from 
26s.  per  week  to  28s.  per  week.  This  was  done  in  con- 
■sequence  of  the  higher  cost  of  living  due  to  the  war, 
and  at  the  same  time  and  for  the  same  reason  an 
advance  of  2s.  per  week  was  given  to  all  employees 
receiving  wages  between  26s.  and  30s.  per  week,  while 
those  receiving  wages  between  30s.  iind  32s.  per  week 
wore  granted  such  an  increase  as  would  bring  up  their 
wages  to  32s.  per  w^ek.  This  advance,  added  to  in- 
creases to  infirm  and  female  employees,  as  well  as 
further  advances  made  sub.sequently  in  the  trading 
departments,  have  increased  the  wages  bill  of  the  cor- 
poration  by  about  £50,000  per  annum. 

Still  (the  Birmingham  Post  states)  the  employees  are 
not  satisfied.  Those  in  the  receipt  of  31s,  per  week 
were  rai.sed  to  32s.  and  not  beyond  that  sum,  and  on 
their  behalf  Councillors  Simpson  and  Hallas  made  an 
application  on  April  15th  to  the  Lighting,  Stables  and 
Refuse  Disposal  Committee  asking  that  those  em- 
ployees who  are  not  shift  men  or  artisans  whose  pay 
is  regulated  by  the  standard  rates  set  up  outside  trade 
unions,  or  who  have  not  profited  by  the  recent  advance 
of  2s.  per  week,  shall  receive  an  advance  of  2s.,  or 
such  sum  as  will  bring  the  advance  to  that  amount, 
e.vcept  engine  drivers  and  stokers,  who  ask  that  their 
wages  shall  be  increased  by  6d.  per  shift;  but  any 
advance  that  may  have  accrued  to  them  through  the 
resolution  of  the  council  on  April  13th  to  count  towards 
such  increase. 

This  matter  is  referred  to  in  the  report  of  the  Light- 
ing, Stables  and  Refuse  Disposal  Committee,  which 
is  to  be  presented  to  the  city  council  at  their  meeting 
next  Tuesday. 

The  committee  are  not  prepared  to  grant  the  in- 
crease, and  they  recommend  that  their  action  be  con- 
firmed. 


To  Manufacturers — Mr.  William  H.  Eley,  engineer 
and  surveyor  to  the  Newmarket  Urban  District  Coun- 
cil, writes:  I  shall  be  glad  to  know  through  the  kind- 
ness of  your  columns  of  any  makers  of  steam  or  motor 
wagons  for  removal  of  house  refuse,  street  watering. 
or  general  haulage  of  road  materials. 
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Municipal  }Nork  in  Progress  and  Projected. 

The  Editor  invites  the  co-operation  of  Sdktevob  readers  with  a  view  to  making  information  given  under  this  head  as 

complete  and  accurate  as  possible. 


Till'  following  are  among  the  moi-e  important  pro- 
jected works  of  which  particulars  appear  below : 
]5uikiings — Devon,  Leeds,  Shropshire;  housing  and 
town  phumdng — Berkhainsted ;  roads  and  materials — 
Bolton,  Keighley ;  water,  gas  and  electricity — Barrow, 
Melton  Mowbray,  Preston,  Wishaw.  Particulars  of 
other  projected  works  will  be  found  on  our  "  Local 
Government  Board  Inquiries  "  page. 

BUILDINGS. 
Aberavon    T.C. — The    foi-mal    opening    took    place 

recently  of  the  new  numicipal  buildings  and  arcade, 
which  were  built  at  a  cost  of  £15,000. 

Devon  C.C. — The  council  have  decided  to  provide 
accommodation  for  small-pox  patients  at  a  cost  of 
t 1,000. 

Easington  R.D.C. — The  formal  opening  has  taken 
jdace  of  an  infectious  diseases  hospital  erected  at 
Thorpe,  at  a  cost  of  £12,000. 

Ely  R.D.C. — The  council  have  purchased  for  £400 
a  site  for  the  i)roposed  isolation  hospital. 

Kilmarnock   T.C. — Three   cottages   are   to   be   built 

at  the  electricity  works,  at  an  estimated  cost  of  £1,300. 

Leeds  T.C. — Considerable  extensions  of  the  edu- 
cational facilities  are  contemplated  by  the  Education 
Committee,  including  the  erection  of  a  central  techni- 
cal school,  at  an  estimated  cost  of  £100,000. 

Lymington  T.C. — The  council  have  approved  the 
plans  of  the  borough  surveyor,  Mr.  J.  Barnes,  for  im- 
provements at  the  hospital  at  TJndershore. 

Middlesbrough    T.C. — At    Wednesday's    meeting    of 

the  Sniiil;ir\  Cciiiimittee  the  tender  of  Messrs.  King 
&  Co.  was  aiiepted  for  the  reconsU'uction  of  part  of 
the  corporation  baths,  which  was  destroyed  by  fire, 
and  aboiit  £1,000  damage  done,  some  time  ago. — Tlie 
borough  surveyor,  Mr.  S.  E.  Burgess,  has  received  in- 
structions to  prepare  plans  for  alterations  to  the  tuber- 
culosis dispensary. 

Paignton  U.D.C. — The  sea  wall  at  Preston  having 
l)een  damaged,  the  surveyor,  Mr.  C.  Owen  Baines,  has 
prepared  a  plan  for  a  new  wall  set  back  100  ft.  behind 
the  existing  wall.  The  council  have  referred  the 
matter  to  a  committee. 

Shropshire  C.C. — A  committee  of  the  council,  con- 
sisting of  Dr.  Justin  McCarthy,  Sir  Bowen-Jones, 
Bart.,  and  Mr.  John  Anderson,  sat  at  EUesmere  Town 
Hall  on  Friday  last  to  inquire  into  a  report  by  Dr. 
Wheatley,  county  medical  officer,  that  the  establish- 
ment of  a  joint  isolation  hospital  was  desirable  for 
the  districts  of  Oswe.stry,  EUesmere,  Whitchurch,  and 
Wem.  There  was  strong  opposition  to  the  scheme. 
Dr.  Wheatley  said  he  estimated  the  cost  of  a  suitable 
hospital  at  between  £7.000  and  £8,000,  and  the  anjuial 
upkeep  about  £1,000. 

West  Riding  C.C— A  site  has  been  purchased  by 
the  Education  Committee  at  Howden  Clough  for  thr 
erection  of  a  council  school. 

West  Sussex  C.C— It  is  proposed  by  the  Education 

Committee  to  enlarge  the  Littlehampton  school  at  a 
cost  of  £1,498. 

HOUSING    AND    TOWN  PLANNING. 

Berkhamsted  R.D.C— The  surveyor,  Mr.  H.  N. 
Hedges,  has  been  instructed  to  prepare  plans  for  a 
hou.sing  scheme. 

Berwick  T.C— A  scheme  is  being  prepared  for  the 
provision  of  artisans'  dwellings. 

Greenock  T.C  — The  tender  of  Messrs.  J.  A. 
McTaggart  &  Co..  Glasgow,  has  been  accepted  for  the 
erection  of  workmen's  dwellings  in  Roxburgh-street, 
subject  to  the  Looa!  Government  Board  granting  a 
loan. 

Guildford  T.C — It  has  been  decided  to  build  twenty 
workmg-class  dwellings  on  a  site  in  Woking-road. 

REFUSE    CCLLECTION    AND    DISPOSAL. 

Margam  U.D.C. --Th..  mrdical  nllircr  ..f  hraltli.  Dr. 
J.  H.  Davie^  ailvisc?  the  council  l<i  promote  the  use 
of  sanitary  dustbins,  and  to  adopt  an  improved  system 
of  dust  disposal. 


Paddington   B.C. — It  has  been  decided  to  continue 

the  system  of  piecework  payment  for  the  collection  of 
house  refuse  under  the  "  tonnage  "  system  instead  of 
under  the  "  load  "  system,  at  the  rate  of  2s.  6d.  per 
ton  during  the  months  of  October  to  May,  inclusive, 
and  3s.  per  ton  during  the  months  of  June  to  Septem- 
ber inclusive.  It  has  also  been  agreed  to  enlarge  the 
vans,  as  advLsed  by  the  borough  surveyor  (Mr.  E.  B.  B. 
Newton),  at  an  estimated  cost  of  £170. 

Southall-Norwood  U.D.C. — The  council  have  agreed 
to  accept  the  suggestions  made  in  a  circular  letter  by 
the  Local  Government  Boar-d  with  respect  to  the 
storage,  collection,  and  disposal  of  dust,  and  the  sur- 
veyor, Mr.  Reginald  Brown,  has  received  instructions 
to  submit  a  report  on  the  subject. 

ROADS    AND    MATERIALS. 

Aberdeenshire  C.C. — The  road  surveyor  to  the  Dee- 
side  District  Committee,  Mr.  Albert  H.  Clayton,  in  a 
report  on  road  repairing  submitted  recently,  recalled 
that  in  his  report  for  la.st  year  he  had  referred  to  the 
unsuitability  of  the  present  water-bound  system  of 
surfacing,  particularly  on  village  roads,  where,  in 
addition  to  the  through  motor  traffic,  there  was  also 
a  large  local  motor  traffic,  and  recommended  that  a 
pitch-grouted  material  be  laid  on  sections  of  the  two 
main  roads  in  the  village  of  Aboyne  similar  to  the 
material  that  was  laid  in  the  village  of  Braemar.  The 
pitch-grouted  road  laid  in  Braemar  last  year  had  stood 
the  test  of  a  severe  Braemar  winter  admirably,  and 
he  had  every  confidence  of  the  same  successful  results 
if  laid  on  the  Aboyne  village  roads.  The  area  he 
recommended  should  be  laid  in  Aboyne  was  3,500 
sq.  yds.,  at  the  cost  of  £525,  and  this  amoimt  he  had 
included  in  the  estimate.  The  committee  approved  of 
the  rei)0rt  and  jjroposed  works. 

Bolton  T.C. — The  borough  engineer,  Mr.  E.  L. 
Morgan,  has  been  instructed  to  carry  out  paving 
works  in  several  streets,  and  it  has  also  been  decided 
to  construct  certain  streets  under  the  Private  Streets 
Works  Act. 

Devon  C.C. — The  Main  Roads  Committee's  report, 
included  a  paragraph  relating  to  the  risk  of  actions 
arising  out  of  accidents  on  tar-sprayed  roads,  and  a 
letter  had  been  addressed  to  all  rural  councils  asking 
them  to  indemnify  the  county  council  against  third 
party  claims.  Eventually  it  was  agreed  that  it  should 
be  an  instruction  to  the  Main  Roads  Committee  to 
make  arrangements  by  which  councils  should  be  in- 
demnified against  third  party  claims,  and  that  the 
county  council  should  bear  the  expense  of  such  in- 
surance. 

Falkirk  T.C The  surveyor,  Mr.  J.  Bryce  Hamilton, 

has  received  instructions  to  make  up  Meek's-road,  and 
to  submit  a  scheme  for  paving  at  the  gasworks. 

Greenock  T.C. — The  question  of  the  renewal  of  the 
main  street  from  West  Bum  to  Rue  End-street  is 
being  considered.  The  estimated  cost,  to  which  the 
tramway  company  would  contribute  £2,300,  is  £7,300. 

Hampton  Wick  U.D.C— It  has  been  decided  to 
|)urchase  4,000  wood  blocks  for  the  repair  of  High- 
street  and  U]iper  Teddington-road. 

Ipswich    T.C. — It  has  been  decided  to   jiurchase  a 

road-making  plant. 

Keighley  T.C — It  has  been  agreed  to  carry  out  new 
road  works,  at  an  estimated  cost  of  £5,300. 

Leigh  (Lanes)  R.D.C. —  The  surveyor,  Mr.  Geo. 
Ben-y,  has  received  instructions  to  prepare  a  scheme 
for  a  new  road  from  Higlier  Green  to  the  Lingards, 
.\stley. 

Maesteg  U.D.C— The  surveyor,  Mr.  S.  J.  Harpur, 
has  prepared  a  scheme  for  new  road  works  in  several 

private  streets. 

Marylebone  B.C.— A  report  has  been  submitted 
fiom  the  Works  Connnittee  with  regard  to  the  sub- 
stitution of  motor  traction  for  horse  traction  in  con- 
nection with  night  sweeping  and  cleansing  in  the 
borough.  It  is  recommended  that  the  councO  should 
purchase  two  "Laffly  "  motor  road  sweepers  at  a  total 
cost  of  £1,300.  Information  has  been  obtained  by 
the  Works  Committee  from  over  forty  municipal  autho- 
rities, some  twenty  of  whom  have  already  adopted 
motor  traction  of  various  kinds.     There  is  a  consensus 
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of  opinion  that  motor  traction — either  steam  or  petrol 
— is  undoubtedly  superior  to  horse  or  manual  labour 
for  tile  purpose,  and  that  a  motor  sweeper  can  be 
calculated  to  do  the  work  oi  from  three  to  six  times 
the  work  of  a  horse  machine.  A  horse  machine  travels 
at  the  rate  of  13  miles  for  a  day's  work,  whereas  a 
motor  sweeper  covers  from  (58  to  90  miles  a  day, 
travelling  on  an  average  from  8  to  16  miles  per  hour. 
Mai-ylebone  has  17  miles  of  streets  paved  with  wood 
or  asphalt,  which  are  washed  and  swept  every  night. 
On  an  average,  to  sweep  the  full  width  of  the  roadway, 
it  requires  a  machine  to  go  over  the  surface  eight 
times,  so  that  if  a  machine  travelled  at  appro.ximately 
S  miles  per  hour  it  would  require  two  machines  eight 
hours  each  to  complete  the  work.  It  is  estimated  that 
the  total  saving  per  night  in  favour  of  motor  traction  is 
£3  13s.  2d.,  or  i  1,331  per  year. 

Oxford  T.C. — The  coi-poration  have  entered  into 
a  contract  with  the  Trinidad  Lake  .\sphalt  Paving 
Company  for  the  reconstruction  of  the  roads  in  the 
following  thoroughfares :  Magdalen  Bridge,  continuing 
along  Cowley-road  to  Magdalen-road  (exclusive  of 
those  parts  now  formed  of  tar-macadani),  at  a  cost  of 
£4,785.  The  approximate  area  is  13,887  sq.  yds.  Now- 
road,  from  the  county  hall  to  Pacey's  Bridge,  at  a  cost 
of  £904.  The  approximate  area  is  2,613  sq.  yds.  St. 
.Vldate's,  from  Blue  Boar-street  to  the  other  end  of 
Folly  Bridge,  at  a  cost  of  £2,298.  The  approximate 
area  is  6,411  sq.  yds.  The  total  area  to  be  laid  under 
Trinidad  Lake  asphalt  macadam  will  be  22,911  sq.  yds., 
and  the  total  cost  payalile  on  the  coniplelioii  oi  the 
work   i:7.!i-S. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Audley  U.D.C. — Tlie  council  have  approved  the 
plans  of  ilessrs.  Whitehead  &  Bales,  engineers,  for 
the  sewerage  of  the  Chapel-street  area,  at  an  estimated 
cost  of  €1,.3(I0. 

WATER,    CAS,    AND    ELECTRICITY. 

Aldershot  U.D.C. — Consideration  is  being  given  to  a 
proposal  fur  tlie  purcliase  of  the  Aldershot  Gas  and 
Electric  Lighting  Company. 

Barrow  T.C. — The  Gas  Committee  propose  to  carry 
out  improvements  at  the  retort-house  and  coke  yard, 
at  an  estimated  cost  of  £2,000. 

Bradford  T.C. — The  electricity  undertaking  yielded 
a  profit  of  £l8,9.j.5  in  the  last  financial  year,  as  com- 
pared witli  £11,90.5  the  previous  year.  The  water 
department  shows  a  profit  of  £5,800,  against  £10,800 
last  year. 

Dartmouth  T.C. — The  council  on  Tuesday  last 
approved  the  recommendations  of  the  Water  Com- 
mittee with  a  view  to  carrying  out  suggestions  in  the 
report  of  Dr.  St.  George  Mivart,  Local  Government 
Board  inspector,  with  respect  to  the  water  supply. 

Horsham  U.D.C. — The  electric  lighting  accounts 
for  the  year  ending  jMarch  31st  last  showed  a  nett 
profit  for  the  j'ear  of  £120. 

Ilkeston  T.C. — The  council  on  Tuesday  last  decided 
that  the  price  of  gas  should  be  increased  6d.  ppr 
1,000  ft. 

Malton  R.D.C.— The  Local  Government  Board 
having  approved  the  propose<l  water  supply  scheme  for 
Whitwell,  the  council  have  decided  to  apply  for  a  loan 
of  £900  to  cany  out  tlie  work. 

Manchester  T.C— The  nett  profit  of  the  gas  under- 
taking in  the  last  financial  year  was  £-51,lo9,  against 
£81,12<j  in  tlie  pi-f<eding  year. 

Melton  Mowbray  U.D.C. — A  report  is  to  be  prepared 

on  the  water  su|i|j|y  of  the  town. 

Pontardawe  R.O.C.— The  Waterworks  Committee 
have  been  authorised  to  consider  the  boring  of  an 
artesian  well  for  a  water  supply  for  Cwmgorse  and 
Gwauncaegurwen. 

Preston  R.D.C.— Mr.  Percy  Heaton  has  received 
instructions  to  prepare  a  -chenie  for  a  new  water  main 
and  the  erection  of  a  water  tower  to  hold  lO.OUU  gallons. 

Redditch  U.D.C— Although  the  nett  annual  loss  of 
the  electricity  undertaking  is  still  severe,  and  has 
averaged  £2,662  per  year  during  the  past  three  years, 
the  actual  financial  position  of  the  undertaking  is 
reported  to  have  materially  improved  in  the  same 
perifxi.  On  March  31,  1912,  there  was  owing  to  the 
bank  and  to  sundi-y  creditors  .t;2,946.  On  March  31st 
of  this  year  the  amount  owing  to  creditors  was  £974, 
and  the  bank  account  was  in  credit  £292.  On  March 
31,  1912,  unpaid  loans  stood  at  £.34,-593.  On  March 
31st  last  this  had  been  reduced  to  £30,137— a  reduction 


of  £4,4.55 — and  in  addition  a  sum  of  £3,000  had,  in 
four  years,  been  paid  out  of  revenue  which  should 
properly  have  been  paid  from  capital.  In  spite  of 
adverse^  conditions,  no  increase  in  the  price  of  cuireiil 
has  been  charged  to  consumers. 

St.  Pancras  B.C. — The  Electricity  and  Public  Light- 
ing Committee  recommends  that  the  accounts  for 
current  supplied  to  all  electricity  consumers  in  the 
borough,  after  the  reading  of  the  meters  at  the  June 
quarter,  191.5,  be  increased  by  10  per  cent,  and  that 
the  additional  charge  be  notified  on  the  accounts  as 
a  teiinHuaiy  one  rendered  necessary  in  order  to  meet 
tile  lieavy  increased  cost  of  coal. 

Shrewsbury  T.C. — With  respect  to  the  electricity 
undertaking,  Alderman  Dcakiii  said  the  statement  of 
the  borough  accountant  was  extremely  satisfactory. 
The  surplus  was  £78.5,  "as  compai-ed  with  £131  for  the 
previous  year.  They  had  not  raised  the  charge  for 
the  electric  current,  and  ho  thought  his  committee 
entirely  agreed  when  he  said  they  did  not  intend  to 
raise!  it  unless  they  were  absolutely  obliged,  and  he 
did  not  think  they  would  be. 

Southampton  T.C. — The  council  have  referred  to  the 
Wnrks  CoiMiiiittee  a  letter  received  from  the  South 
Hants  Waterworks  Comi^any  prohibiting  the  council 
from  using  their  water  for  watering  the  roads  in  the 
Shirley  and  Bitterne  Park  districts. 

Wishaw  T.C. — The  Glover-West  system  of  vertical 
letoits  is  to  l>e  installed  at  the  gasworks,  at  a  cost 
Ml    cn.iJtJO. 

MISCELLANEOUS. 

Pontefract  T.C-Tiie  cuiuU  on  ;Muiiday  cuniirnietl 
practically  in  their  entirety  the  recommendations  oi 
a  committee  appointed  to  go  into  the  question  of 
employment  in  the  departments  of  the  corporation, 
with  a  view  to  economy.  The  proposals  were  that  tho 
clerk  of  works  at  Roall  waterworks,  at  a  salary  of 
L'3  10s.,  and  a  similar  official  employed  at  the  work- 
men's dwellings  (£2  10s.),  should  be  dispensed  with  ; 
that  the  four  lamplighters  bo  reduced  to  two  ;  that 
the  caretakerships  of  the  various  municipal  buildings 
be  co-ordinated  ;  and  that  the  town  crier  and  toll- 
lol lector  be  dispensed  with.  Besides  these,  several 
labourers  and  street-sweepers  should,  it  was  i-ecom- 
mended,  be  dispensed  with.  The  total  reduction  of 
wages  suggested  was  over  £1,200  a  year — nearly  equal 
to  a  (id.  rate. 

Westminster  B.C. — The  city  council  have  decided 
that  tnipluyees  who  have  been  called  up  or  have 
enlisted  for  service  in  the  war  and  ai-e  subsequently 
promoted  to  a  rank  which  carries  pay  equal  to  or 
greater  than  their  standard  salaiy  or  wages,  and  who 
at  the  time  of  promotion  are  receiving  an  allowance 
from  the  council,  shall  be  allowed  half  their  usual 
salary  or  standard  rate  of  wages  from  the  council. 


EOIi      OTHER     ADVERTISEMENTS 

See  End  of  Paper. 


B 


ROADSTAIRS    AND   S.   PETER'S    URBAN 
DISTRICT   COUNCIL. 

The  above-namc>d  Council  invited  Tenders  for  the 
Supply  oi — 

Ninety  Tons  of  Granite  Macadam,  binkeii  to  a  2-in. 

gauge,  delivered  to  the  Town  Depot,  Grosvenor- 

road,  Broadstairs. 

Sealed     Tenders,    endorsed     "  Tender     for     Granite 

Macadam,"  to  be  delivered  at  my  Office  not  later  than 

noon  on  Monday,  the  12th  July,   1915. 

No  Tender  will  be  considered  unless  it  is  sent  in  on 
the  jirescribed  form,  which  can  be  obtained  from  Mr. 
H.  Hurd,  C.E.,  Town  Surveyor,  and  the  Council  do 
not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

L.  A.  SKINNER, 

(!'Ierk  to  tlie  Council. 


(_'ouncil  (Jflices, 

Broadstairs. 

June  30,  1915. 


(2,624) 


WAR  LOAN  !  WAR  LOAN  ! !  WAR  LOAN  ! ! ! 
Holder  of  Consols  would  be  glad  to  hear  from 
holder  of  War  Loan  Stock  who  is  willing  to  help,  by 
loan  or  hire  of  the  latter,  towards  enabling  conversion. 
— Box  1,529,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  E.G. 
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THE   SURVEYOR  AND   MUNICIPAL 


July  2,  1915. 


PERSONAL. 


Mi:  M.  R.  Jones,  of  Abergele,  hcas  been  appoiiili-d 
surveyor  to  the  Llanfrecli!a  Urban  District  Council. 

Mr.  R.  Hogsden,  of  Southall,  has  been  appointed 
teraporai-y  assistant  surveyor  to  the  Uxbridge  Rural 
District  Council. 

Mr.  E.  B.  Wray,  assistant  surveyor  and  building 
inspector  to  the  Paignton  Urban  District  Council,  has 
had  his  salary  increased  by  £10  a  year. 

Mr.  R.  W.  Barlow,  of  the  city  engineer's  depai-t- 
raent,  Huddersfield,  has  been  appointed  road  foreman 
and  drain  and  building  inspector  of   Brighouse. 

Lieutenant-Colonel  Davidson,  water  engineer  to 
the  Liverpool  Corporation,  who  is  commanding  officer 
of  the  Liverpool  Scottish,  has  returned  invalided  from 
the  Front. 

Mr.  Tliomas  Bull,  surveyor  to  the  Thurnsco©  Urban 
District  CouncO,  has  been  appointed  inspector  for  the 
urban  district  under  the  Food  and  Drugs  Act,  and 
under  the  Petroleum  Acts. 

Mr.  B.  Cooper,  a  senior  assistant  in  the  borough 
surveyor's  department,  has  been  appointed  deputy 
borough  sui-veyor  of  Paddington,  in  the  absence  of  the 
borough  surveyor,  Mr.  E.  B.  B.  Newton,  on  military 
duties. 

Mr.  G.  H.  Dallow,  engineer  and  surveyor  to  the 
Hales.owen  Rural  District  Council,  was  on  Wednesday 
appointed  borough  surveyor  of  Wenlock,  at  a  salary 
of  £200  a  year,  with  an  extra  £20  toAvards  the  upkeep 
of  a  motor  cycle  or  other  vehicle.  There  were  lOS 
applicants  for  the  post. 

Mr.  W.  H.  Cousins,  surveyor  to  the  Street  (Somer- 
set) Urban  District  Council,  has  been  appointed  sur- 
veyor and  water  engineer  to  the  Bridgwater  Rural 
District  Council,  at  a  salary  of  £250  per  annum,  rising 
by  annual  increments  of  £2.5  to  a  maximum  of  £325, 
with  £50  a  yea.r  for  travelling  expenses.  There  were 
198  applications  for  the  position. 

Messrs.  A.  P.  I.  Cotterell,  m.inst.c.e.,  Bristol, 
F.  W.  Jones,  Assoc. m.inst.c.e.,  surveyor  and  water 
engineer,  Frome,  J.  Mathison,  P.s.l.,  surveyor  to  the 
Langport  Rural  District  Council,  Wm.  Phelps,  engi- 
neer and  surveyor,  Shepton  Mallet,  and  Edward 
Stead,  county  surveyor  of  Somerset,  will  take  part  in 
the  discussion  on  "  Water  Supplies  to  Rural  and 
Small  Urban  Areas  "  which  will  take  place  at  a  meet- 
ing of  the  Royal  Sanitaiy  Institute  at  Yeovil  Town 
Hall  on  Wednesday,  the  14th  inst. 

Mr.  Thomas  Nisbet  was  last  week  appointed  to  the 
joint  offices  of  master  of  works  and  city  engineer  by 
the  Glasgow  Corporation.  The  recommendation  that 
the  offices  should  be  combined  was  submitted  by  the 
General  Finance  Committee,  and  this,  as  well  as  the 
appointment  of  Mr.  Nisbet,  was  approved  unanimously 
by  the  corporation.  It  was  referred  back  to  a  sub- 
committee to  report  on  as  to  the  salary  for  the  com- 
bined office,  and  as  to  the  other  arrangements 
necessary  to  be  made  for  giving  effect  to  the  decision, 
also  that  the  Dean  of  GuUd  Court  should  be  entitled, 
whenever  that  court  considered  it  expedient,  to 
appoint,  at  the  corporation's  expense,  an  independent 
man  of  skill  to  advise  the  court  on  plans  submitted 
by  the  coi-poration.  The  Statute  Labour  Committee 
approved  of  the  recommendation  to  coiribine  the  offices 
of  city  engineer  and  master  of  works. 

Mr.  F.  W.  M'Cullough,  m.inst.c.e.,  chief  water- 
■  works  engineer  of  the  city  of  Belfast,  whose  election 
as  president  of  the  Institution  of  Water  Engineers  for 
the  year  1915-16  was  reported  in  our  issue  of  last 
week,  is  a  native  of  Belfast.  Mr.  M'Cullough  has 
had  a  long  and  extensive  practice  as  a  waterworks 
engineer  in  nearly  every  province  in  Ireland,  having 
been  concerned  in  the  design  and  construction  of  many 
provincial  waterworks  undertakings,  but  more  par- 
ticularly responsible  for  the  design  and  construction 
of  the  several  extensive  reservoirs,  filters,  conduits, 
tunnels,  and  other  contingent  works  in  connection  with 
the  water  supply  for  Belfast,  where  for  the  past 
eighteen  years  he  has  be«n  the  chief  waterworks  engi- 
neer. He  is  now  engaged  in  the  preparation  of  the 
contract  plans  and  specifications  for  the  immediate 
construction  of  the  extensive  "  Silent  Valley  "  storage 
reservoir,  Uj  hold  3,000,000,000  gallons,  in  the  Mourne 
Mountains,  some  45  miles  due  south  of  the  city.  In 
earlier  yeai-s  he  was  also  responsible  for  the  design 
and   construction   of   several   sewerage,    harbour,    and 


railway  uiid'-riakings  in  Ireland,  and  is  the  author  of 
the  In  si  scliiiiic  for  an  Irish  Channel  Tunnel  between 
the  < 'I'liiily  Aiilrim  coast  in  Ireland  and  the  Wigtown- 
shire coast  in  Scotland.  He  has  been  a  member  of 
the  Institution  of  Water  Engineers  since  its  formation. 


Mr.   F.   W.   M'Cullough,   m.inst.c.e., 

riesiacut  of  tie  Insliliitionof  Water  Engiiiecrt. 

and  was  elected  in  18S9  a  cor])orate  member  of  the 
Institution  of  Civil  Engineers,  and  for  several  years 
past  has  been  a  Justice  of  the  Peace  for  the  city  of 
Belfast. 


SURREY    ROADS. 


COUNTY    SURVEYOR'S    REPORT. 

The  county  surveyor  of  Surrey,  My.  A.  Dryland,  in 
his  annual  report,  states  that  the  programme  of  road 
surfacing  has  been  much  interfei'ed  with  owing  to  the 
conditions  obtaining  through  the  war.  The  ordinaiy 
recoating  of  surfaces  has  been  impracticable  in  many 
cases  owing  to  the  difficulty  of  obtaining  delivery  of 
granite,  and  some  of  the  tar-macadam  contemplated 
is  incomplete  for  the  same  reason.  The  special  sur- 
facing scheme  has  also  greatly  suffered  fiom  the  same 
trouble.  Owing  to  the  delay  in  obtaining  consents  to 
loans  the  order  for  machinery  was  delayed,  and  then 
the  war  breaking  out  further  hindered  delivery,  so 
that  a  stai"t  could  not  be  made  until  September, 
valuable  summer  months  being  thereby  lost.  The 
result  is  that  some  3  miles  less  of  asphalt  surfacing 
was  completed  in  the  financial  year  than  was  antici- 
pated would  be  done.  The  result  of  this  combination 
of  circumstances  is  that  the  road  surfaces  are  in  a 
much  worse  condition  than  usual  at  this  time  of  the 
year,  and  there  is  a  very  considerable  nnder-expendi- 
ture  upon  the  estimates,  which  must  not  be  considered 
as  a  real  saving,  as  it  will  involve  a  larger  future 
expenditure.  Since  the  estimates  were  first  prepared 
it  has  become  pretty  certain  that  the  difficulties  of 
obtaining  material  and  labour  will  in  all  probability 
prevent  the  full  execution  of  the  programme  provided 
for,  and  the  Finance  Ctimmittee  have,  therefore,  made 
provision  only  for  a  gross  expenditure  of  £125,421, 
towards  which  grants  are  expected  of  £38,104,  leaving 
a  nett  provision  from  county  rate  of  £87,317.  In 
addition  to  these  figures  the  sum  of  £100  has  be^n 
provided  for  taking  traffic  statistics. 


Cardiff  Street  Widening  Scheme.— The  Cardiff  City 
Council,  sitting  on  Monday  as  a  General  Purposes 
Committee,  adopted  a  scheme  for  widening  Duke-street 
by  a  mutual  exchange  of  land  with  Lord  Bute.  The 
adoption  of  this  scheme  ensures  the  withdrawal  of 
Lord  Bute's  opposition  to  the  corporation's  applica- 
tion for  a  Provisional  Order  under  which  they  will 
have  compulsoi-y  powers  to  acquire  by  arbitration,  if 
necessary,   the  requisite  land  and  premises. 


JvLY  2,  1915. 


AND  COUNTY  ENGINEER. 
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National  Road  Conference  and  Exhibition. 


THE  OPENING   PROCEEDINGS. 


The  formal  opening  of  the  National  Road  Conference 
and  Exhibition  took  place  on  Friday  last  at  the  Horti- 
cultural Hall,  Westminster,  in  the  presence  of  a  large 
gathering. 

Mr.  Henry  Hobhouse,  chairman  of  the  Somerset 
County  Council,  who  presided,  stated  that,  in  spite 
of  the  war  crisis,  the  County  Councils  Association, 
wlio  arranged  the  conference  and  exhibition,  found 
there  was  considerable  desire,  both  on  the  part  of 
municipal  officials  and  the  firms  who  manufactured 
materials  and  machinery,  that  the  event  should  be 
held.  A  good  many  things  had  happened  in  the  last 
few  years  to  bring  the  question  of  roads  to  the  front. 
The  Road  Board  had  been  created,  and  it  had  l>een 
.spending  large  sums  of  money  on  the  roads.  The  in- 
creased volume  of  traffic  had  involved  a  considerable 
reconstruction  of  roads  and  bridges,  and  it  was,  of 
course,  important  that  this  money  should  be  spent 
to  the  best  advantage.  It  was  with  the  object  of 
bringing  together  the  various  kinds  of  materials  used 
on  the  roads,  and  the  improved  machinery  which  the 
new  condition  of  things  demanded,  that  this  conference 
and  exhibition  had  been  organised. 

Mr.  Walter  Long,  President  of  the  Local  Govern- 
ment Board,  before  declaring  the  exhibition  open, 
said  he  observed  with  satisfaction  that  several  ex- 
hibits were  closely  connected  with  labour-saving  opera- 
tions. One  of  the  difficulties  confronting  us  for  some 
time  would  be  to  secure  labour  for  work  that  had  to  be 
done,  and  therefore  anytliing  that  helped  in  that  resitect 
must  be  of  very  great  assistance.  He  reminded  them 
of  the  great  changes  that  had  taken  place  in  motor 
traffic  since,  when  he  was  last  in  his  present  office, 
he  passed  through  Parliament  legislation  for  dealing 
with  ordinary  and  heavy  motor  traffic,  and  said  that 
if  there  was  one  lesson  to  be  learned  by  users  of  the 
roads  to-day  it  was  that,  in  the  special  circumstances 
in  which  we  found  ourselves,  they  must  be  patient, 
and  must  be  content  if  they  did  not  find  the  roads  in 
exactly  the  conditions  which  they  had  been  accus- 
tomed to  in  recent  years.  Motorists,  when  they  met 
and  talked,  generally  found  fault  with  the  roads ;  they 
expected  the  local  authorities  to  do  necessary  work. 


and  produce  excellent  roads  for  them.  A  Road  Board 
ha  1  been  created,  and  large  sums  of  money  had  been 
given  to  the  board,  which  came  to  them,  and  not  a 
moment  too  soon.  Governments  had  a  way  of  giving 
money  and  saying  "  How  generous  we  are  !  "  Un- 
fortunately, they  did  not  stop  there,  but  said,  "  Having 
got  these  sums,  you  have  got  to  do  this,  that,  and  the 
other,"  and  the  perplexed  and  dismayed  ratepayer 
found  at  the  expiration  of  a  year  or  two  that,  although 
all  these  millions  had  been  poured  out,  no  relief  oame 
to  his  shoulders  because  extra  grants  had  been  accom- 
panied by  extra  demands  for  work  and  labour.  Good 
roads  w'e  must  have,  and  he  would  appeal  to  users  of 
roads  to  remember  that  even  as  taxpayers  they  made 
an  infinitesimal  contribution  to  the  cost  of  roads  as 
compared  with  the  damage  they  did  by  the  vehicles 
which  they  drove.  A  connnittee  ai)pointed  by  his 
predecessor  was  considering  heavy  motor  problems 
now,  and  he  thought  they  intended  to  extend  the  scope 
of  their  inquiries.  "  But  whatever  they  do,"  he'said, 
"  1  am  of  opinion  that  tlie  time  has  conio  when  we 
want  to  reconsider  the  whole  question  of  motor  traiflc, 
and  how  it  can  adequately  be  dealt  with.  The  motor 
has  come  to  stay.  It  is  in  quite  a  different  position 
from  what  it  was,  and  I  believe  it  would  be  the  duty 
of  anybody  oocui)ying  my  jilace,  when  we  are  in  hap- 
pier and  quieter  times,  to  investigate  the  whole  con- 
dition of  motor  traffic,  and  to  do  our  best  to  see  that 
such  reforms  are  passed  as  will  be  just  to  users  of 
motor  vehicles,  and  at  the  same  time  just  to  local 
authorities  and  to  the  ratepayers  who  find  the  money." 
He  cautioned  local  authorities  to  be  patient,  resource- 
ful and  economical,  meantime  "  conserving  all  our 
powers  on  the  war." 

Mr.  Cyrii.  Jackson,  chairman  of  the  London  County 
Council,  moved  a  vote  of  thanks  to  Mr.  Long. 

Sir  George  Gibb,  in  seconding,  reminded  them  tiiat 
the  object  of  such  a  conference  and  exhibition  was 
not  only  how  to  s])end  money  on  the  roads  to  the  best 
advantage,  but  also  how  to  save  money.  As  one  in- 
terested in  the  spending  and  granting  of  public  money 
for  road  improvement,  he  welcomed  every  effort  whicli 
would  have  the  result  of  testing  by  experience  all  the 
new  methods  of  road  making. 


FIRST  SITTING   OF   CONFERENCE. 


The  first  sitting  of  the  conference  on  Monday  after- 
noon at  the  Horticultural  Hall,  Westminster,  was 
very  largely  attended,  the  capacity  of  the  room  in 
which  the  proceedings  took  place  being  taxed  to  the 
utmost. 

The  Mayor  of  Westminster,  in  welcoming  the 
members,  said  the  crowded  meeting  showed  the  great 
interest  which  the  subject  they  had  met  to  discuss 
had  aroused.  He  was  not  an  expert  in  road  making, 
but  as  a  motorist  he  was  interested  in  roads,  and  he 
was  apt  to  compare  the  roads  of  one  county  v.ith 
another.  He  knew,  however,  that  under  the  present 
circumstances,  owing  to  the  dreadful  war,  the  roads, 
for  reasons  of  economy,  were  not  being  kept  up  as 
they  would  be  in  ordinary  cinumstances.  They  were 
doing  all  they  could  to  economise  in  Westminster, 
and  no  doubt  each  of  the  delegates  was  trying  to  do 
the  same  in  his  own  locality. 

The  resurfacing  of  main  roads  in  tar,  pitch  and 
bituminous  macadam  in  the  county  of  Essex  was 
the  subject  of  a  joint  paper  presented  by  Mr.  Percy  J. 
Sheldon,  m.inst.c.e.,  county  surveyor,  and  Mr.  Alfred 
J.  Lyddon,  assoc.m.inst.c.e.,  the  deputy  county  sur- 
veyor, and  the  question  of  the  adequacy  of  bituminous 
roads  was  discussed  in  a  paper  submitted  by  Mr. 
G.  H.  Jack,  the  county  surveyor  of  Hertfordshire. 
The  two  contributions  were  discussed  together. 

Mr.  H.  T.  Wakelam  (Middlesex)  said  that,  with 
regard  to  the  road  question  generally,  one  must  always 
remember  that  procedure  must  vary  in  all  parts  of 
the  country,  becau.se  the  geological  and  climatic  con- 
ditions of  England  were  so  variable.  The  choice  of 
materials  also  must  varj*  widely  because  the  geo- 
logical formation  on  the  western  side  was  abso- 
lutely different  to  that  of  the  ea.stern  side.  On  the 
we.itern  side  the  practice  was  altogether  different, 
because  the  materials  were  to  hand  for  making  splen- 
did roads,  whereas  the  east  had  to  depend  on  Midland 
quarries  or  on  quarries  from  across  the  water.  The 
Herefordshire  roads  were  quite    typical,  as    regarded 


their  construction,  of  the  roads  of  other  agricultural 
counties  of  England.  It  was  no  use  thinking  that  the 
county  councils  of  the  agricultural  caunties  could  afford 
to  sjiend  8s.  per  square  yard  plus  2s.  3d.  per  squaae 
yard  for  ten  years  for  maintaining  their  roads,  for  it 
was  out  of  the  question.  The  work  of  foundations,  in 
his  opinion,  was  the  fundamental  portion  of  the  con- 
struction, and  until  they  got  a  solid  and  good  founda- 
tion, no  matter  what  their  surfacing  material  was, 
their  money,  in  connection  with  resurfacing,  would  be 
thrown  away.  The  traffic  in  different  parts  also 
varied,  and  they  could  not  deal  with  the  roads  in  agri- 
cultural counties  as  they  dealt  with  them  in  Middle- 
.sex.  In  many  agricultural  districts  the  roads  could 
not  carry  more  than  about  150  or  200  tons  of  traffic  per 
day,  whereas  in  Middlesex  they  had  roads  carrying 
8,(i00  or  10,000  tons  of  traffic  per  day.  Bituminous 
roads  could  be  carried  out  at  a  less  cost  than  8s.  per 
yard, but  they  were  not  always  satisfactory.  It  was  now 
over  thirty  years  since  he  began  to  experiment  in  con- 
nection with  tar-macadam  and  bituminous  roads,  and 
he  had  had  a  large  number  of  failures  and  .some  suc- 
cesses— successes  chiefly  with  slag,  limestone  and 
whinstone — and  he  had  also  made  a  good  tar-macadam 
road  with  granite.  The  chief  point  in  connection  with 
tar-macadam  roads  as  practised  in  agricultural  dis- 
tricts was  the  tar,  which,  unless  it  was  properly  dis- 
tilled, was  not  too  satisfactory.  He  had  succeeded  in 
getting  good  results  from  blue  mountain  limestone  in 
connection  with  tar-macadam.  Some  people  depre- 
cated the  idea  that  granite  could  make  a  good 
road,  but  he  differed  from  them.  He  had  also  had 
very  good  results  from  slag,  but  it  would  not  carry  the 
traffic  which  granite  would,  and  they  must  be  careful 
in  dealing  with  it  because  there  were  so  many  varia- 
tions in  connection  with  the  analyses.  The  sulphur 
and  lime  varied  so  greatly  that,  unless  they  were  very 
careful,  the  slag  would  be  a  failure.  Not  only  that, 
but  they  sometimes  got  honeycombed  slag,  which  was 
often  detrimental.    Unless  the  bitumen  was  also  pfo- 
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perly  loaded  they  would  have  failures.  A  question  of 
very  great  importance  was  that  of  the  contribution 
of  the  Road  Board  towards  maintenance.  At  present 
they  had  no  power  to  grant  subsidies  towards  main- 
tenance, and  that  ought  to  be  remedied  at  once, 
because  in  agricultural  districts  they  were  handi- 
capped to  a  great  extent  in  tJieir  work  simply  owing 
to  the  fact  that  they  could  not  raise  the  money  through 
the  ordinary  channels  to  build  up  their  roads  to  the 
requisite  standard  for  carrying  the  present  traffic. 
Until  the  Koad  Board  did  have  that  power  the  ordinary 
granite  road  was  not  going  to  be  superseded  by  bitu- 
minous or  tarred  roads.  The  best  thing  under  the 
circumstances,  therefoi'e,  was  to  get  the  macadamised 
roads  tar-painted  each  year;  and  here  again  they 
must  have  the  tar  properly  distilled  and  the  volatile 
oils  taken  from  it.  Many  people  thought  the  tar- 
painting  of  roads  was  a  very  simple  matter,  and  that 
ordinary  sand  or  beach  shingle  or  road  grit  or  s.crap- 
ings  was  going  to  make  a  tar-painted  surface  last  a 
considerable  time;  but  they  found  that  crushed 
shingle  got  through  the  tar  by  the  passage  of  vehicles, 
and  the  surface  became  a  pervious  one.  Therefore 
they  covered  the  road  with  a  good  coating  of  clean 
chippings,  which  created  a  film  on  the  road  which 
lasted' them  in  Middlesex  from  the  beginning  of  June 
until  the  end  of  September.  The  frost  destroyed  it 
in  the  winter,  but  they  got  a  dustless  road  through 
the  dusty  season.  As  to  damage  by  motor  vehicles, 
they  had  had  great  difficulties  in  Middlesex  with 
the  omnibus  traffic,  and  they  were  the  first  autho- 
rity to  get  Parliament  to  give  them  power,  in  connec- 
tion with  the  new  Great  West  Road,  to  make  the  omni- 
bus company  contribute  to  the  maintenance.  They 
had  no  desire  to  put  any  hindrance  in  the  way  of 
commerce  or  industry,  but  this  was  a  matter  which 
should  be  dealt  with  on  a  proper  basis.  With  regard 
to  corrugations,  where  they  got  a  rotary  movement 
on  a  place  they  got  corrugations.  He  was  absolutely 
certain  that  it  was  vibration  chiefly  which  was  the 
cause  of  corrugations  on  tlieir  road  surfaces,  and  that 
the  faster  the  motor  and  other  vehicles  travelled  the 
closer  the  corrugations  came  together.  If  they  reduced 
the  speed,  as  he  hoped  would  be  done  by  the  new 
committee  which  was  sitting,  they  would  get  rid  of 
the  corrugations. 

Mr.  W.  V.  Anderson  (Winchester)  remarked  tliat 
the  great  trouble  was  that  of  finance  If  the  con- 
ference could  suggest  some  way  of  raising  the  money 
to  do  the  work  they  knew  wanted  doing  it  would  be 
of  great  service. 

Mr.  P.  DoDD  (Wandsworth)  said  the  comparison 
given  by  the  authors  was  not  complete,  as  they  did 
not  give  the  traffic  in  tons  per  yard  width  of  road. 
Moreover,  the  initial  costs  given  for  the  painting  did 
not  represent  the  ultimate  annual  cost  of  maintenance. 
It  appeared  to  him  that  for  comparative  purposes  they 
wanted  the  traffic  in  tons  and  the  cost  at  per  square 
yard  per  annum.  They  knew  what  the  cost  per  square 
yard  per  annum  of  ordinary  macadam  roads  was,  and 
also  the  cost  of  wood  paving,  and  they  could  roughly 
approximate  the  cost  of  the  roads  mentioned  in  the 
paper  where  tlie  contractor  gave  a  guarantee  for  main- 
tenance ;  but  there  were  only  two  cases  in  which  this 
was  done.  In  one  section  the  contractor  quoted  7s.  4d. 
per  square  yard,  and  gave  a  year's  maintenance,  and 
the  same  cost  was  given  in  another  section.  Assuming 
that  three  years  was  the  life  of  the  road,  that  worked 
out  at  2s.  5d.  per  yard  per  annum,  which  was  rather 
a  heavy  cost.  In  his  district  he  had  several  sections 
put  down  of  various  kinds  of  bituminous  paving,  and 
would  like  to  give  the  cost  per  yard  per  annum.  Five 
sections  of  road  were  laid  under  the  direction  of  the 
Road  Board  in  the  Kingston-road,  and  he  would  give 
the  cost  up  to  date  where  the  terms  of  maintenance 
had  not  yet  expired.  In  the  cases  where  the  terms 
had  not  expired  he  gave  the  cost  per  yard  per  annum 
divided  into  the  number  of  years  of  maintenance.  In 
one  case  it  worked  out  at  Is.  2d.  per  yard  per  annum, 
and  the  traffic  was  10-3  tons  per  yard  width  per  hour. 
In  another  case  the  cost  was  Is.  ijd.,  in  another  lid., 
another  lOJd.,  and  in  another  Is.  4id.  In  continua- 
tion of  these  sections  he  had  an  ordinary  tar-macadam 
road  tar-sprayed.  In  that  case  it  worked  out  at  9-4d. 
per  yard  per  annum.  At  Putney-hill  the  road  was  an 
ordinary  macadam  tar-sprayed,  and  the  traffic  was 
12-2  tons  per  yard  width  per  hour,  and  the  cost  only 
worked  out  at  S'Sd.  per  yard  per  annum.  There  were 
other  sections,  one  of  which  worked  out  at  Is.  per  yard 
per  annum,  where  the  traffic  was  7-4  tons  per  yard  per 
hour;  another  cost  10-7d.,  and  another  ll-Vd.,  the 
tons  per  yard  width  being  15-4  and  8-2  respectively.  His 
experience  of  wood  paving  was  that  it  worked  out  at 


10-72d.  per  yard  per  annum,  and  it  seemed  at  the 
present  time  that  wood  paving  was  the  best  and 
cheapest  paving  they  could  put  down  if  the  traffic 
warranted  it.  The  cost  per  yard  per  annum  was  the 
most  important  thing.  He  had  about  168  miles  of 
macadam  roads  in  his  district,  and  even  if  he  paid 
Id.  per  yard  per  annum  that  worked  out  at  £10,000. 
He  had  had  some  very  successful  results  with  tar- 
spraying.  Last  year  they  spent  £17,000  on  tar-spray- 
ing. In  1906-7  they  had  180i  miles  of  road,  and  lio 
tar-.sjjraying  was  done.  At  the  end  of  March  last  they 
had  195  miles  of  road,  but  the  cost  of  scavenging  had 
been  reduced  from  £36,402  to  £26,136,  or  a  saving  of 
£10,260;  watering  had  been  reduced  from  £10,410  to 
£3,683,  and  the  number  of  loads  of  slop  had  fallen 
from  07,722  to  29,428,  or  less  than  half.  Before  de- 
ciding on  the  papers  they  wanted  further  experience 
with  regard  to  this  bituminous  material — they  wanted 
something  between  ordinary  tar-macadam  and  wood 
paving. 

Mr.  H.  T.  Chapman  (Kent)  said  they  had  been 
proceeding  with  bituminous  surfacing  in  his  county, 
Init,  unfortuantely,  things  were  not  now  normal,  and 
they  had  to  carry  on  in  the  best  manner  they  possibly 
could.  He  did  not  think  sufficient  attention  had  been 
paid  to  utilising  local  materials.  He  was  sure  there 
were  many  cases  where  surveyors  were  burying 
valuable  materials  in  the  formation  of  the  foundations 
of  roads,  whereas  local  materials,  at  a  smaller  cost, 
would  do  as  well.  Mr.  Jack  gave  an  instance  of  put- 
ting in  a  foundation  3  ft.  thick  of,  he  presumed,  local 
stone.  Probably  he  would  get  equally  good  re,sults  if 
he  used  clinker  or  ashes  of  half  that  thickness.  In 
soft,  yiieldmg  clays  he  had  used  brushwood  with  satis- 
factory results.  They  had  used  sometlung  like 
1,000,000  gallons  of  tar  per  year  in  Kent,  but  at  present 
they  were  endeavouring  not  to  use  crude  tar  unless 
it  was  dehydrated,  and  it  was  causing  considerable 
trouble,  although  they  must  assist  the  Government  in 
any  way  they  could.  In  his  experience  some  of  the 
crude  tars  from  the  gasworks  had  given  equally  good 
results  with  the  refined  tars.  They  must  take  the 
cost  of  I'oads  over  a  period  of  years,  and  where  they 
got  concentrated  motor-'bus  traffic  it  might  be  an 
economical  proposition  to  lay  wood  paving  on  con- 
crete, as  it  would  result  in  a  saving  in  the  long 
run. 

Mr.  J.  W.  HoHTON  (Derbyshire)  said  there  was  little 
likelihood  of  the  statutory  speed  of  motor  vehicles 
being  reduced.  The  great  evil  was  not  the  statutory 
speed,  but  the  speed  at  which  these  vehicles  really 
did  run.  He  knew  of  motor  'buses  in  his  county  run- 
lung  at  a  speed  of  24  miles  per  hour.  He  thought  it 
should  be  the  duty  of  the  police  to  take  proceedings 
in  such  cases.  It  was  not  easy  for  an  author  to  bring 
fresh  matter  up  in  a  paper  written  nowadays  on  this 
subject,  but  the  damage  to  their  roads  was  progressing 
so  rapidly  that  it  behoved  them  to  learn  all  they  could 
on  these  matters.  The  author  of  the  first  paper  had 
wisely  refrained  from  taking  on  himself  the  role  of 
a  prophet,  and  that  was  no  doubt  the  reason  why  he 
refrained  from  saying  how  long  the  coating  would 
last.  They  had  one  instance  where  the  coating,  after 
two  years,  had  to  be  taken  up.  The  first  paper  dealt 
almost  entirely  with  metropolitan  roads,  and  therefoi'e 
to  that  extent  was  not  of  so  much  value  to  those  who 
represented  the  country  districts.  Middlesex  and 
Essex  had  roads  with  very  heavy  traffic,  and  they 
must  not  be  misled  by  the  figures,  and  assume  that 
the  roads  of  the  country  must  necessarily  follow  on 
the  same  expensive  lines  as  those  of  these  two  coun- 
ties. What  they  really  wanted  to  know  was  what  was 
the  best  thing  to  do  with  the  average  roads  of  the 
country,  and  not  necessarily  those  immediately  around 
London;  therefore  they  had  to  keep  their  minds  free 
from  the  Essex  figures  or  they  would  be  discouraged 
and  disheartened.  He  knew  that  Mr.  Wakelam  had 
considerable  experience  with  limestone  and  slag  tar- 
macadam,  but  a  great  many  were  not  in  contact  with 
blast  furnaces,  and  did  not  see  the  production  of  slag, 
and  had  no  clear  idea  of  what  was  meant  by  slag 
macadam.  The  difficulty  was  that  they  must  be  en- 
tirely in  the  hands  of  the  iron  masters  who  were  pro- 
ducing slag  from  day  to  day.  He  had  required  in  his 
specification  that  honeycombed  material  should  be 
picked  out,  knowing  that  it  could  not  be  done.  He 
knew  that  some  firms  professed  to  produce  only  the 
old  cold-blast  slag,  and  he  knew  it  was  not  true. 
They  had  to  take  the  modern  production,  and  the  hot 
Vjlast  produced  a  very  different  material  to  what  used 
to  be  the  case  in  years  gone  by.  The  old  cold-blast 
slag  used  to  be  as  good  as  granite  in  its  wear,  but 
that  was  not  the  case  to-day.    Still,  to-day  they  could 
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get  a  good  material  which,  made  iuto  proper  tai-- 
luaeadam,  was  a  slroiig  material,  and  would  take  a 
fair  amount  of  heavy  trafiic.  He  thought  they  would 
he  wrong  if  they  assumoil  they  were  to  be  driveji  to 
suclt  exiiensive  material  as  was  stated  in  tlie  first 
paper.  Tlie  financial  burden  would  be  so  great  that 
tlie  country  could  not  contemplate  it  for  one  moment. 
His  experience  of  grouting  material  had  been  very 
similar  to  that  of  Mr.  Jack.  A  short  time  back  salva- 
tion was  looked  for  by  some  from  grouting,  but  that 
was  as  far  off  as  ever.  Sttll,  although  t.ar-grouting 
and  pitch-grouting  were  not  so  admirable  as  expected, 
they  had  learned  by  their  failures,  and  they  knew 
what  to  avoid  even  if  they  did  not  know  the  best 
thing  to  do.  They  were  all  of  one  mind  about  fomi- 
dations,  but  to  ascertain  wliat  foundations  were  neces- 
sary they  had  to  make  proper  trial  holes,  which  had 
not  been  done  satisfactorily  in  the  past.  He  had 
foimd  out  that  they  must  have  them  much  more  fre- 
quently than  every  i  mile  if  they  wanted  reliable 
information. 

Mr.  H.  \Y.  BowEN  (West  Sussex)  asked  if  Mr.  Jack 
would  give  the  cost  of  the  material  used.  In  his  table 
he  gave  the  cost  of  a  3-iii.  foundation  of  Clee  Hill 
tar-macadam  at  Is.  2-3d.  per  square  yard.  That  was 
much  l)elow  what  they  could  hope  to  carry  out  similar 
work  for  in  the  South  of  England,  and  he  did  not 
want  it  to  go  forward  that  the  surveyors  in  the  Soutli 
of  England  were  more  extravagant  than  those  in  the 
Midlands.  He  considered  it  most  essential  that  in 
future  papers  they  should  have  the  roads  classifietl, 
and  that  the  cost  of  material  and  the  wages  paid  to 
the  men  should  be  clearly  and  distinctly  put  forward. 
A  great  point  in  road  construction  was  the  draining 
of  the  substructure  of  the  road,  and  he  saw  nothint; 
in  the  diagram  showing  the  system  of  drainage. 

Mr.  A.  VV.  Ward  (Portsmouth)  asked  what  experi- 
ence gentlemen  had  had  in  connection  with  tar  and 
salt  water.  He  found  the  tendency  was  to  make  the 
road  a  greasy,  dark  mass.  The  salt  in  the  atmosphere 
near  the  sea  had  a  very  similar  result.  One  of  the 
principal  causes  of  corrugation  was,  he  thought,  the 
presence  of  slow  and  fast  traffic  on  the  same  road. 

Mr.  Jack,  in  reply,  said  Mr.  Bowen's  remarks  were 
very  pertinent.  The  price  of  the  material  at  a  station 
7  miles  from  the  work  was  14s.  per  ton,  and  it  covered 
10  yds.  per  Ion.  The  prices  given  in  the  table  had 
lieen  very  carefully  considered,  and,  given  the  same 
conditions,  such  work  could  be  done  at  that  price. 
The  work  had  been  done  for  two  and  a-half  years, 
and  at  present  was  showing  only  the  very  slightest 
signs  of  wear  on  the  heaviest  traffic  road  in  the  county. 
Mr.  Dodd's  figures  were  very  interesting,  hut  all  these 
minute  details  as  to  the  construction  of  roads  could 
only  be  of  great  value  to  the  persons  engaged  upon 
roads  in  a  particular  district.  One  of  the  great  diffi- 
culties of  road  making  was  that  the  conditions  varied 
so  much  as  regarded  traffic,  sub-soil  and  the  cost  of 
materials.  Mr.  Chapman  mentioned  clinkers  for 
foundations.  When  at  Birmingham  he  used  tiiem  ex- 
tensively with  good  results;  but  Herefordshire  was  not 
industrial,  and  there  were  very  few  clinkers  to  be 
had,  but  they  were  fortunate  enough  to  be  able  to 
get  stone  right  off  the  roadside.  The  great  thickness 
of  the  stone  put  in  had  been  mentioned,  but,  they  did 
not  put  in  an  ounce  more  than  was  necessary.  He 
quite  agreed  that  weight  and  speed  on  a  road  were  the 
essential  factors.  No  one  would  think  of  building  a 
railway  without  ascertaining  the  weight  and  speed 
which  was  to  come  upon  it,  and  the  same  thing 
should  apply  to  a  road.  He  was  agreeably  surprised 
to  learn  that  they  were  all  of  the  same  opinion  about 
foiindations,  for  it  was  not  always  so.  A  few  years 
ago  a  great  many  thought  the  Millennium  had  arrived 
by  merely  tar-painting  surfaces.  He  did  not  say  that 
trial  holes  should  only  be  taken  every  J  mile,  but 
that  the  conditions  varied,  and,  as  a  matter  of  fact,  his 
trial  holes  were  taken  at  distances  of  20  yds.  As  to 
drainage,  they  had  put  in  many  agricultural  drain 
pipes  surrounded  with  rubble,  but  they  had  not  all 
been  uniformly  successful,  for  the  reason  that  the 
passage  of  water  from  dense  clays  was  so  slow  as  to 
render  ordinary  dra'ns,  in  many  cases,  ineffective. 

Mr.  A.  J.  Price  (Lytham)  said  he  had  done  a  fair 
amount  of  tar-paintinfr.  and  in  connection  with  tar- 
macadam  roads,  and  had  had  some  experience  with  salt 
water,  which  they  used  for  street  watering.  He  always 
made  it  a  rule  never  to  salt-water  any  road  he  was 
going  to  tar-paint  for  a  fortnight  previous,  because  it 
had  a  bad  effect  on  the  tar.  He  did  not  think  the  salt 
in  the  atmos[)here  had  any  effect  on  the  tar.  He  had 
some  very  good  tar-painted  roads  along  the  front,  and 
it  had  no  effect  on  them. 


Mr.  B.  S.  Newcombe  (Warrington)  was  surprised 
more  had  not  been  said  as  to  the  value  of  sub.soil 
drains.  He  had  to  look  after  a  very  wet,  flat  district, 
which  was  very  difficult  to  drain.  He  was  able  to 
olitain  a  good  supply  of  cinders,  and  he  found  that 
6  in.  of  cinders  under  tiie  roads  effectively  drained  it. 
If  they  were  to  put  a  concrete  bed  on  the  soil  the 
traffic  would  push  the  whole  thmg  down.  He  tliought 
it  would  be  a  great  advantage  to  dress  a  tar-macadam 
road  with  limestone  chijipings,  not  so  much  for  the 
purpose  of  repair,  but  to  throw  off  the  heat  and  keep 
the  road  cooler. 

Mr.  Lyddon,  iu  rei)ly,  said  the  cost  of  wood  paving 
in  Essex  was  Is.  2d.,  and  they  could  not  do  it  at  any- 
thing like  lOJd.  Most  of  the  roads  he  dealt  with 
carried  a  load  of  10  to  15  tons  per  yard  width  per 
hour.  In  many  of  their  roads  the  trial  holes  were 
dug  every  150  yds.,  and  careful  records  made  of  the 
foundation.  What  answered  in  Warrington  he  was 
afraid  would  not  do  in  Essex.  They  had  to  go  deeper, 
and  put  in  reinforced  concrete. 

(To  be  continued.) 


LONDON'S   WATER. 


DR.   HOUSTON'S  ELEVENTH  REPORT  ON  RESEARCH  WORK. 

lu'p.uting  to  the  Alrtaui.olilaii  Water  IJuard,  the 
Water  J^xaminutiun  t'ommittee  of  that  l)0(ly  state  that 
they  have  had  before  them  the  eleventh  report  by  the 
director  of  water  examination.  Dr.  Houston,  on  re- 
search work.  The  connnittee  observe  that  the  report 
appears  to  be  not  only  of  scientific  interest,  but  of 
great  |)ractical  importance. 

The  first  i)art  of  the  report  deals  with  the  lime  ex- 
periments at  Sunbury,  and  the  committee  draw  the 
attention  of  the  board  to  the  director's  sunnuary  of 
conclusions.    Continuing,  they  say:  — 

"  It  will  be  seen  that,  by  adding  less  than  1  lb.  of 
lime  to  500  gallons  of  raw  Thames  River  water,  the 
following  remarkable  results  were  obtained :  The 
water,  Ixifore  it  left  the  first  tank,  was  greatly  im- 
proved as  regards  colour  and  turbidity,  and  the  total 
numlier  of  bacteria  was  reduced  over  99  per  cent. 

"  The  B.  coli  results  were  specially  worthy  of  note, 
for,  whereas  the  raw  river  water  before  treatment  con- 
tained B.  coli  in  1  c.c.  in  41-2  per  cent  of  the  samples, 
after  treatment  there  were  no  B.  coli  in  10,000  c.c. 

"  The  director  considers  that  such  a  water  could 
not  conceivably  have  contained  any  of  the  microbes 
of  epidemic  water-borne  disease  {e.<j.,  typhoid  fever), 
and  he  concludes  with  the  following  strong  statement: 
'  ...  no  hesitation  is  felt  in  expressing  the  opinion 
that  river  water,  no  matter  how  impure,  may  be 
brought  into  a  condition  of  absolute  safety  bacterio- 
logical ly,  and  of  great  relative  purity  chemically,  by 
means  of  lime.' 

"  We  note  with  interest  that  there  seems  some 
ground  for  believing  that  the  lime  treatment  is  effec- 
tive in  dealing  with  algal-infected  waters. 

"  We  are  convinced  that  lime,  when  used  in  slight 
excess,  can  render  most  impvu'e  water  safe  for  domestic 
use.  As  regards  the  practicability  of  the  process  on  ■ 
a  large  scale,  we  endorse  the  cautious  statements  made 
by  the  director.  There  can  be  no  doubt  that  in  the 
case  of  very  soft  waters  sterilisation  by  means  of  lime 
is  both  a  satisfactory  and  an  extremely  cheap  method 
of  purification.  In  the  case  of  hard  waters  the  cost 
is  admittedly  serious.  On  the  othex  hand,  the  advan- 
tages to  the  consumer  of  a  soft  water  are  so  material 
that  it  is,  perhaps,  a  debatable  question  whether  the 
process  may  not  come  to  be  regarded  as  a  financially 
sound  proposition.  The  whole  question,  in  our 
opinion,  is  deserving  of  further  investigation. 

"  The  second  part  of  the  director's  report  deals  with 
the  critical  study  of  microbes  in  the  London  waters, 
which  might  conceivably  be  mistaken  for  true  cholera 
vibrios.  There  can  he  no  question  that  the  world- 
wide war  now  raging  increases  very  appreciably  the 
risks  of  epidemic  water-borne  disease.  The  director 
had  previously  shown  that  his  methods  can  detect  the 
presence  of  cholera  vibrios  artificially  added  to  watar. 
He  now  shows  that,  in  the  absence  of  cholera  infec- 
tion, there  are  no  microbes  normally  present  in  the 
London  waters  which  can  pass  the  mesh  of  his  tests 
and  pose  as  true  vibrios.  By  his  comprehensive  study 
of  the  '  normal  '  the  director  is  in  a  position  to  dis- 
cover the  '  abnormal,'  should  such  a  contingency 
ever  arise." 

Accompanying  the  report  is  an  index  to  the  previous 
ten  reports. 
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Road-maklng  in  Warwickshire  and  Worcestershire. 


TWO   BIG   RECONSTRUCTION   SCHEMES. 


Quite  recently  a  repiet;eiitative  ot  this  jounuil  had 
the  pleasure  of  a  tour  in  Warwickshire  and  Worcester- 
shire, in  both  of  wliich  counties  tlie  adaption  ot  the 
main  roads  to  meet  modern  traffic  conditions  is  pro- 
ceeding apai-e.  the  u'rpcetive  county  councils  having 
undertaken  cniiipi rlic  ii>ive  schemes  of  reconstruction 
of  their  inipuitaiit  tiiink  roads. 

Our  representative's  tour  of  inspection  was  under- 
taken with  the  acquiescence  of  the  respective  county 
surveyors,  Messrs.  John  Willmot  and  0.  P.  Gettings, 
and  we  thought  that  the  particulars  of  the  work  which 
is  being  carried  out,  supplemented  by  our  own  obser- 
vations on  the  work,  would  be  of  great  interest  to  our 
readers.  It  is  a  journey  worth  undertaking  by  those 
who  are  interested  in  the  subject  of  road  construction, 
and  we  apprehend  tliat  there  are  very  few  readers  of 
The  Suevbyor  and  Municipal  and  County  Engineer 
who  are  not.  In  the  case  of  both  counties  the  .schemes, 
while  undoubtedly  desirable,  were  rendered  feasible 
undertakings  by  substantial  assistance  from  the  Road 
Board  by  way  of  grant  and  loan  free  of  interest. 

In  Warwickshire  oiu-  start  was   made   at   Birming- 


llie  Stratford  road,  liaving  also  a  motor-'bus  ser- 
vice. Our  guide  then  piloted  us  to  the  main 
Jiirmingham  —  Coventry  road,  which  is  certainly 
one  of  the  heaviest  trafficked  main  roads  in  the  Mid- 
lands, running  on,  as  it  does,  through  Coventry  to 
London.  All  descriptions  of  motor  and  steam  vehicles 
are  to  be  met  with,  there  being  several  through  ser- 
vices of  heavy  motor  lorries  from  Birmingham  to 
London,  and  motor  onmibuses,  lorries  and  motor  cars 
of  all  descriptions.  The  road  is  also  largely  used  by 
drivers  of  test  cars,  both  from  Birmingham  and 
Coventry  works.  Prior  to  the  commencement  of  the 
scheme,  several  disconnected  lengths  of  "  Tarmac  " 
had  been  already  laid  down,  and  the  scheme  includes 
the  linking  up  of  these  lengths,  so  that,  when  the  work 
is  complete — and  this  happy  day  is  fast  approaching — 
the  road  will  be  laid  with  "  Tarmac  "  from  end  to 
end  (with  the  exception  of  two  or  three  sharp  gradients) 
— a  distance  of  12  miles.  We  had  on  this  road  the 
opportunity  of  inspecting  "  Tarmac  "  which  has  been 
under  severe  service  conditions  for  a  number  of  years, 
and  a  word  of  praise  is  duo  to  the  county  council  for 


TuE  Tarmac  Works,  Ettingshali,,  Wolverha.mpton. 


ham,  through  the  much-extended  area  of  this  city 
by  way  of  the  main  Birmingham— Stratford-on-A von 
road.  The  reconstruction  work  commences  at  the  city 
boundary,  and  has  been  finished  for  a  distance  of 
6  miles  to  Hockley  Heath.  Residential  suburbs  con- 
tinue on  for  some  distance,  and  the  road  then  opens 
out  into  the  country.  A  motor-'bus  service  is  in  opera- 
tion, and  in  addition  there  is  a  fairly  heavy  ordinary 
motor,  motor  and  steam  lorry,  and  general  traffic. 
Parts  had  been  finished  nearly  two  years,  but  we  could 
-see  no  appreciable  difference  between  the  old  and 
the  new  work.  We  found  a  smooth,  impervious  sur- 
face, uniform  throughout.  Turning  off  the  main  road 
at  Hockley  Heath,  we  cut  along  rural  roads  until  the 
Birmingham— Warwick  road  was  picked  up  at  Knowle, 
a  growing  and  exceedingly  attractive  residential 
suburb  of  Birmingham.  Within  the  area  of  Knowle 
the  main  road  is  known  as  Station-road,  and  an 
attractive  job  has  been  made  of  this  road,  as,  in  addi- 
tion to  the  other  work  of  reconstruction,  both  sides 
of  the  road  have  been  kerbed  and  the  '  footpaths 
reformed  with  ashes,  which,  we  understand,  are  to 
be  coated  with  slag  chippings  and  tarred.  Through 
Knowle  we  journeyed  for  several  miles  over  finished 
work,  and  were  again  struck  with  the  uniformity  and 
excellence  of  the  surface.  The  Birmingham— Warwick 
road  is  subject  to  very  much    the    same    traffic    as 


the  excellent  result  'Viii;h  th^y  lurvc  acljieved  vith 
this  material.  Uniformity  and  reliability  we;e  two 
qualities  which  impressed  our  representative,  who  vias 
also  struck  with  the  handsome  appearance  if  the  road 
—long,  undulating  stretches,  24  ft.  wide,  lined  out 
well,  and  with  a  riding  pad  and  ditches  eitlier  side. 
Work  is  in  jjrogress  at  Meriden,  some  6  miles  from 
Coventry.  Passing  through  Coventry  we  continued  on 
the  Coventry — London  road.  On  .  this  road  again 
stretches  of  "Tarmac"  had  already  been  laid' prior 
to  the  commencement  of  the  scheme,  which  again  in- 
cluded a  series  of  linking-up  lengths.  From  Coventry 
to  the  county  boundary  at  Willoughby — a  distance  of 
some  1-1  miles — the  whole  of  the  surface  is  "  Tarmac," 
with  the  exception  of  about  J  mile  of  ordinary  metal 
near  Dunehurch,  which,  we  noticed,  had  recently  been 
patched  with  "  Tarmac  "  and  tar-painted.  The  traffic 
is  very  similar  to  the  road  west  of  Coventry,  but,  per- 
haps, not  so  heavy ;  en  route  y^e  passed  through  the 
old  village  of  Dunehurch,  which  is  well  worth  a  visit. 

The  Warwickshire  scheme  includes,  besides  the  work 
v.-e  inspected,  long  stretches  on  the  Chester  road, 
Coventry — Leamington  road,  and  Watling  Street. 
The  total  length  of  main  roads  included  in  the  scheme 
appioximates  to  no  le.'^s  tlian  50  miles.  The  cost  of 
the  work  was  estimated  to  amount  to  £76,450. 

The  method  employed  is  to  strengthen  the  old  road 
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surface  with  slag,  or  other  suitable  material,  where 
retiuired.  and  provide  a  surface  coat  of  "  Tarmac." 
3  in.  in  consolidated  thickness,  with  tlio  exception  of 
the  Coventry — Birmingham  road,  which,  on  accovnit 
of  the  extra  traffic,  is  being  laid  with  a  4-in.  consoli- 
dated coat  of  "  Tarmac."  We  were  informed  that  the 
chairman  of  the  Warwickshire  County  Roads  and 
Bridges   Committee,  Captain    Oliver-Bellasis,  took    a 


ably  to  the  general  appearance  of  the  village.  "  Tar- 
mac "  surfacing  is  in  progress  on  this  road  near  the 
Kidderminster  borough  bovnidary. 

The  next  road  through  which  our  journey  took  us 
was  the  Worcester— Droilwich  and  Birmingham  main 
road,  which  is  finished  from  Worcester  to  Bromsgrove 
—a  splendid  stretch  of  road  some  12  miles  in  length ; 
uniform  in  lay-out,  crossfall  and  surface,  it  is  an  ideal 
road  for  modern  use.  The  road  is  very  largely  used 
by  through  traffic  between  Birmingham  and  Malvern, 
and  the  great  improvement  is  generally  appreciated 
and  widely  known. 

Commencing  at  the  Worcester  city  boundary,  Mr. 
Gettings  laid  a  series  of  test  lengths  of  various  forms 
of  bituminous  construction  some  two  years  ago,  and 
in  the  paper  which  he  read  at  the  annual  meeting  of 
the  Institution  of  Municipal  and  County  Engineers 
last  week  his  observations  upon  them  are  weli  worth 
lierusal,  and  contain  much  valuable  information.  We 
took  the  opportunity  to  examine  them  closely,  and 
were  very  favourably  impressed  by  the  condition  of 
I  he  lengths  of  "  Tarmac  "  and  tarred  slag. 


birmi.ngham  .\nd  coventry  road  at  bukkn'hill. 
Warwickshike. 

leading  part  in  the  preliminary  arrangements,  and 
takes  a  keen  interest  in  the  progress  of  the  work. 
From  what  we  .saw,  both  Captain  Oliver-Bellasis  and 
Mr.  Willmot  are  to  be  very  heartily  congratulated  on 
the  excellence  and  uniformity  of  the  work  produced. 
In  Worce.stershire  a  commencement  was  made  witli 
an  inspection  of  the  Kidderminster — Worcester  main 
road,  which  is  subject  to  heavy  motor-lorry,  steam- 
lorry,  and  other  general  traffic,  with  a  niotor-'bus 
service.  Some  7  miles  of  this  road  has  been  completed 
within  the  last  two  years,  and  the  work  presents  a 
distinctly  good  appearance  throughout.  A  trial  length 
of  "  Westrumite  "  has  been  laid  on  this  road  as  a 
top  dressing  or  sealing  coat  on  top  of  the  "  Tarmac," 
some  7  miles  from  Worcester,  and  looks  well.  We 
al.so  inspected  a  length  of  road  through  the  old-world 
village  of  Ombersley,  which,  some  two  years  ago,  was 
laid  with  ordinary  macadam  bound  with  "  Ferroinac." 
The  surface  has  been  tar-painted  twice  since,  and 
looks  well.  This  length  of  road,  we  noticed,  is  kerbed 
and  channelled  both  sides,  which  adds  very  consider- 


COVKNTUI'     AND     LoNDON    liOAU,     NEAT,     WlLLOUGIIBY, 

Waewickshieb. 

From  Bromsgrove  we  took  our  way  across  to  the 
Rirniingham — Stourbridge  road,  upon  which  some  4 
miles  is  now  complete,  passing  on  into  the  crowded 
Mianufact.uring  district  between  Birmingham  and 
Stourbridge.  It  was  quickly  apparent  that  we  had 
reached  a  heavily  trafficked  road.  Mr.  Gettings  in- 
formed us  that  it  is,  in  point  of  fact,  one  of  the  heaviest 
trafficked  roads  in  the  Birmingham  district,  subject 
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to  constant  motor-'bus  traffic,  heavy  engine  and  lorry 
and  manufacturing  traffic  generally,  a  recent  census 
revealing  the  average  daily  load  of,  approximately, 
2,000  tons  per  day.  If  any  proof  were  required  in  these 
later  days  of  the  ability  of  tarred  slag  to  withstand 
the  strain  of  heavy  traffic,  it  is  forthcoming  in  an 
inspection  of  the  "  Tarmac  "  on  this  road  at  Quinton. 
We  can  only  say  of  Worcestershire  road  making 
what  we  have  said  of  Warwickshire — excellent,  very 


l!lRMK\(,H;' 


>.1>.D    Wauvvick   Ko 
W.VRWIOKSHinE. 


(  orTHEATH. 


excellent  work  is  .shown  for  the  money  s[)ent.  Mr. 
E.  J.  Bigwood,  tlie  chairman  of  the  County  Highways 
and  Bridges  Committee,  has  taken  a  very  active  in- 
terest in  the  work,  and  Mr.  Bigwood  and'  the  county 
surveyor  are  to  be  very  heartily  congratulated.  The 
scheme  in  Worcestershire  involves  the  reconstruction 
of  some  53  miles  of  main  roads,  including  the  Birming- 
ham—Redditch,  Worcester— Kidderminster,  Worcester 
—Malvern,  Worcester— Drodtwich  and  Birmingham, 
Birmingham  —  Stourbridge,  and  Worcester  — Bristol 
roads,  at  a  total  estimated  cost  of  £127,000,  towards 
which  very  substantial  assistance  is  being  given  by 
the  Road  Board. 

In  conversation  with  Mr.  Gettings,  we  discovered 
him  to  be  a  firm  believer  in  an  adequate  foundation. 
His  scheme  provides  generally  for  strengthening  the 
sides  of  the  roads,  and  providing  a  good  substantial 
slag  foundation.  His  contention  is  that  it  is  useless 
to  spend  good  money  on  up-to-date  surface  materials 
without  providing  good  foundations  to  carry  them. 
Mr.  Gettings  lays  "  Tarmac  "  to  an  average  consoli- 
dated thickness  of  3i  in.,  his  method  of  laying  being 


slightly  different  to  that  usually  employed.     We  can 
only  say  that  the  results  justify  the  method. 

In  both  counties  the  wise  provision  is  made  of 
periodically  dressing  the  road  surfaces  with  approved ' 
refined  tar  and  chippings. 

We  took  the  opportunity  of  renewing  our  acquain- 
tance with  the  "  Tarmac  "  works  while  in  the  district, 
and  the  manager  and  secretary  of  the  company,  Mr. 
D.  G.  Comyn,  showed  us  round,  and  gave  us  some 
interesting  particulars  of  extensions  carried  out  and 
in  progress.  The  works  are  known  to  many  of  our 
readers,  visits  of  engineers  having  been  paid  on  the 
occasion  of  the  annual  meeting  of  the  Institution  of 
Municipal  and  County  Engineers  at  West  Bromwich, 
and  the  International  Road  Congress  in  1913.  One 
cannot  help  being  struck  by  the  enormous  strides 
which  have  lieon  made  during  the  past  two  years ; 
the  works  have  been  doubled,  and  we  were  informed 
that  over  £40,000  is  laid  out  in  capital  expenditure 
at  these  works  alone.  The  company's  works  at  Denby 
have  also  been  largely  extended.  The  company  are 
owners  of  no  fewer  than  1,350  railway  wagons,  which 


Birmingham  and  Stbatfobd  Road,  Shirley  Village, 
Warwickshire. 

conveys  some  idea  of  the  tonnage  dealt  with.  Mr. 
Comyn  informed  us  that  arrangements  have  been  com- 
pleted with  the  Brymbo  Steel  Company,  Limited, 
near  Wrexham,  for  the  erection  and  equipment  of 
works  to  make  "  Tarmac  "  from  the  slag  at  the 
Brymbo  furnaces ;  the  new  works  at  Middlesbrough 
would  have  been  completed  some  time  ago  had  not 
the  war  unfortunately  intervened.  In  consequence  of 
this,  however,  it  is  anticipated  that  they  will  not  be 
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finished  before  the  beginning  of  next  year.  Inci- 
dentally Mr.  Coniyn  informed  lis  that  he  has  just 
completed  a  trial  stretch  of  "  Tarmac  "  for  Mr.  Mon- 
cur.  the  Staffordshire  county  surveyor,  on  the  main 
Walsall — Birmingham  road,  and  has  made  ai-range- 
ments  for  two  other  trial  lengths  in  the  county;  also 


BlIlMINCHAM    AND    WORCESTER   KoAU    AT   Wi'CHBOLI), 
WORCE.STERSHIRE. 

that  the  firm  recently  secured  a  contract  uilli  tlio 
War  Office  for  military  roads  for  some  tliou.-ands  of  toii^. 
Our  thank.s  for  courtesy  and  information  are  due 
to  Mr.  Willniot,  Mr.  Gettings  and  Mr.  Coniyn;  it  was 
a  mo.st  interesting  and  instructive  tour  of  inspection. 


Admission  of  Liquid  Trade  Wastes  into  Sewers. — 

Mr.  Reirinald  Brown.  en</ini-er  and  surveyor  to  tin- 
Southall-Norwood  Urljan  Di.strict  Council,  writes:  I 
am  collecting  information  on  the  following  points: 
Name  of  town;  Population;  Dry-weather  flow  in 
gallon.s  per  day ;  What  percentage  of  flow  is  due  to 
liquid  trade  wastes;  Is  system  combined  or  separate? 
Nature  of  wastes  and  their  proportions ;  Are  manu- 
facturers required  to  carry  out  any  preliminary  treat- 
ment? If  so,  what?  Is  any  special  payment  made  to 
the  local  authority  by  manufacturers?  If  so,  what? 
and  basis  of  payment;  Any  regulations  as  to  periods 
for  discharging  trade  liquors;  How  is  sewage  treated 
at  the  sewage  works?  Does  the  trade  liquor  interfere 
with  the  purification  of  your  sewage?  Remarks.  I 
appeal  through  your  c^ilumns  to  these  of  my  colleague.s 
who  have  any  information  on  the  question  to  supply 
me  with  it.  Regulations  for  the  admission  of  trade 
wastes  into  sewers  will  be  particularly  acceptable. 


RESURFACING   OF   MAIN   ROADS   IN  TAR,  PITCH, 
AND   BITUMINOUS    MACADAM.* 


By   Percy   J.    Sheldon,    m.inst.c.e., 

County  Surveyor,  and 

Alfred  J.  Lyddon,   assoc. m.inst.c.e., 

Deputy  County  Surveyor  of  Essex. 

In  this  paper  the  authors  describe  works  whicli  are 
being  executed  in  connection  with  a  main  road  re- 
construction scheme  of  140  miles,  spread  over  a  period 
of  five  years,  which  has  been  arranged  between  the 
county  of  Essex  and  the  Koad  Board,  the  estimated 
expenditure  being  over  £'500,000.  The  work  has  now 
been  in  progress  nearly  twelve  months,  but  in  con- 
sequence of  the  war  progress  has  been  considerably 
retarded.  The  scheme  provides  for  resurfacing  over 
2,000,000  sq.  yds.  of  road  ;  of  this  total  the  following 
areas  of  tarred  and  bituminous  macadam  ai'e  in- 
cluded :  Tarred  slag,  174.5-')0  sq.  yds.  ;  bituminous 
macadam,    128,741  sq.  yds.  ;  the  remainder  comprising 


I'luMi.vi.ii.AM  ANu  Stourbridge  Roah 
Worcestershire. 
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gianiU^  sells,  wood  blocks,  and  water-bound  resur- 
facing with  which  the  notes  are  not  concerned. 

The  various  kinds  of  materials  used  up  to  the 
present    are  classified  as  follows: — 

1.  Mixtures  composed  of  tar  and  pitch  and  mineral 
aggregate.  


•  Extracts  from  paper  read  at  the  opening  sitting  of  the  Nat i( 
Koad  Conference  on  Monday. 
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(a)  TaiTed  slag  (proprietary  material). 
(A)   Tarred    slag    mixed    and    laid    from    mixing 
machines  on  or  near  the  road. 
.  Bituminous  macadam  composed  of  mineral  aggre- 
gate and  a  binder  of — 
(a)  Trinidad  asphalt. 

(h)  Residuals  produced  by  distillation  of  asplialtic 
and  other  oils. 


Tarmac  on  Test,  near  Boiiough  Boundary. 
Worcester. 


('•)  Combination  of  (a)  and  (h)  sold  as  proprietary 
articles. 

GENERAL  CONCLUSIONS. 
Having  described  some  of  the  works  carried  out  in 
bituminous  material,  the  authors  set  out  some  of  the 
salient  points  of  interest  on  which  it  is  considered 
further  information  is  desired  before  more  extended 
use  can  be  made  of  the  class  of  paving  referred  to  as 
bituminous. 

THE  EFFECT  OF  VARIODS  KINDS  OF  SOIL  ON  BITUMINOUS 
MATERIAL  UNDER  KNOWN    CONDITIONS    OF   TRAFFIC. 

The  observations  made  by  the  authors  in  carrying 
out  the  work  referred  to  in  Essex  lead  them  to  the 
conclusion  that  this  material  should  not  be  laid  when' 
clay  will  come  into  direct  contact  with  it. 

It  has  been  noted  where  water-bound  crusts  liav,> 
been  thin,  and  where  clay  underlies  it  at  the  sides  of  the 
road,  that  the  underside  of  the  bituminous  macadam 
is  more  or  less  in  a  moist  condition  at  all  times,  and 
this  causes   serious  local  disintegration  by   a  general 


softening  of  the  material,  which  is  soon  broken  up  by 
the  traffic. 

It  has  been  found  necessary  to  cut  out  several 
patches  which  liave  been  so  affected. 

Although  not  coming  under  this  head,  the  detri- 
mental effects  of  oil,  &c.,  dropped  by  mechanical 
vehicles  is  a  matter  for  attention  and  consideration, 
particularly  soon  after  the  material  has  been  laid. 

THE    DESIRABILITY    OF    A    STRONG    FOUNDATION    WHERE 

THE    CHARACTER    OP    THE    ROAD    JUSTIFIES    THE 

USE    OF    A    BITUMINOUS    PAVING. 

The  necessity  for  a  good  strong  sub-crust  on  which 
the  material  is  laid  cannot  be  too  greatly  emphasised. 

The  authors  consider  that  several  cases  have  been 
recorded  in  which  failures  have  been  attributed  to  the 
paving  material,  whereas  investigation  has  indicated 
that  the  non-success  was  due  to  a  weak  sub-crust. 

Many  contractors  who  are  responsible  for  laying 
this  class  of  material  are  prone  to  overlook  this  sitie 


^ 


lilllMINGHAM    AND    WORCE.SIER   RoAD. 
(Five  miles  from  Worcester). 

qua  noil,   with   often  lamentable   results  after   such   a 
winter  as  1914-15. 

THE    SUITABILITY    OR    OTHERWISE    OP    OPEN    MIXTURE 
(or     BITUMINOUS     CONCRETES)     FOR     USE     AS 
WEARING    SURFACES    IN    DAMP    SITUATIONS. 

The  observations  made  under  this  head  have  been 
with  the  class  of  binders  numbered  2  (6)  in  these  notes — 
viz.,  residuals — and  with  this  material  the  authors 
have  concluded  that  the  use  of  large  percentages  of 
stone  in  the  mixtures  is  precluded    in    this  country 
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owing  to  the  long  periods,  sometimes  extending  over 
tliree  to  four  months,  wlien  the  material  is  rarely  if 
ever  dry,  and  in  which  condition  the  watir  appears  to 
attack  '  tlie  binder  to  such  an  extent  as  to  cause 
disintegration  of  the  surface. 

The  destruction  of  the  stone  on  the  surface  of  the 
material  by  steel-tyred  vehicles  has  also  a  consider- 
able effect  on  its  wearing  (qualities. 

The  authors  are  unable  to  advance  a  definite  opinion 
as  to  tlie  relative  water  resistant  proportions  of  the 
mixtures  containing  various  percentages  of  mineral 
aggregate  and  bitumen,  but  their  experience  indicates 
that  mixtures  made  witli  the  same  bituminous  binder, 
those  which  are  densest  appear  to  be  least  alfocted  by 
water  action. 

THE    NECESSITY    FOR    SUITABLE    AND    KELIAKLE    TESTS 
FOR    ASPHALT    CEMENTS. 

One  of  the  difficulties  with  which  the  user  of  this 
class  of  material  is  confronted  is  the  lack  of  unifoimity 
of  the  bituminous  binder  or  asphalt  cement. 

The  authors  refer  more  particularly  to  the  residual 
class  of  binder  which  needs  the  use  of  a  fluxing  oil. 

The  test  for  unitoi-mity  used  up  to  the  present — viz. , 
the  penetration  test — leaves  much  to  bo  desired. 

The  substitution  of  a  needle  square  in  section  for 
the  pointed  needle,  making  the  test  similar  to  tliat  of 
the  Faija  needle  for  cement  testing,  would  appear  to 
simplify  the  use  of  the  penetrometer  and  make  the 
penetration  test  more  reliable  than  at  pi-esent  obtains. 

THE    DESIRABILITY    OF    MAKING    TESTS    AND    ANALYSES 
OP    BITUMINOUS    MATERIALS    UNDER    KNOWN 
CONDITIONS    OF    USE. 

The  systematic  recording  of  tests  and  analyses 
enables  a  basis  for  comparison  to  be  establislied  which 
under  known  conditions  of  traffic  cannot  fail  to  be 
of  service  for  the  future  selection  of  paving,  pai'- 
ticularly  if  records  are  kept  of  tlie  condition  of  the 
paving  at  regular  intervals  in  its  life. 

In  carrying  out  most  of  the  work  referred  to  herein 
the  authors  have  considered  it  advisable  to  have 
records  made  of  eveiy  variation  in  the  composition  of 
the  material  laid  on  the  road. 

In  each  cast;  daily  samples  of  binder,  mineral 
aggregate  and  finished  material  are  taken  and  sent  to 
the  head  officw  for  analysis  and  record. 

The  man  in  charge  of  the  plant  or  the  clerk  of  works 
supenising  tlie  contractor's  work  checks  the  weighing 
of  the  batdies  of  materials  as  they  are  prepared  prior 
to  mixing. 

The  analysis  of  the  finished  material  affords  some 
check  on  the  man  in  charge  of  the  plant  both  as 
regards  percentage  of  binder  as  well  as  mineral 
aggregate. 

THE    ALLOWABLE    LIMITS    OF   PERCENTAGES    OF   BITUMEN 

IN    MIXTURES    CONTAINING    VARIOUS    MINERAL 

AGGREGATES. 

The  correct  percentage  of  bitumen  with  a  given 
aggregate  does  not  appear  to  be  a  matter  on  which 
much  information  exists. 

Speaking  generally,  the  smaller  the  particles  of  the 
mineral  aggregate  the  larger  the  percentage  of 
bitumen  carriifl  by  the  mixture  without  making  it 
difficult  to  manipulate  on  the  road. 

Data  appear  to  be  necessary  to  establish  the  maxi- 
mum percentage  of  bitumen  which  a  mineral  aggregate 
having  particles  of  known  grade  will  hold  without  the 
mixture  becoming  saturated  with  bitumen,  and  con- 
versely the  minimum  percentage  iiecessai-y  to  with- 
stand water  action  and  other  disintegrating  agents. 

At  the  present  time  the  method  of  arriving  at  the 
percentage  of  bitumen  appears  to  vary  considerably, 
and  its  application  leaves  much  to  be  desired. 

THE     CAUSE    AND    CURE     OR    AMELIORATION     OF 
CORRUGATIONS. 

Corrugations  appear  to  be,  of  two  kinds — (a)  those 
formed  during  the  consolidation  of  tlie  material  by 
the  roller  ;  and  (h)  those  formed  by  the  traffic  under 
temperature  variations. 

(a)  Corrugations  Formed  During  Consolidation. — 
It  is  possible  that  many  if  not  all  waves  in  the  road 
surface  emanate  from  this  source.  The  authors  have 
had  occasion  to  give  much  consideration  to  the  forma- 
tion of  waves  during  the  rolling  of  material  formed 
with  sand  and  residual  binders,  and  it  apjicars  to  be 
established  that  the  temperature  of  the  material  when 
rolled  plays  a  not  inconsiderable  part  in  the  fonna- 
tion  of  coiTugations.  In  one  case  rolling  has  been 
permittefl  with  T^^-ton  roller,  the  temperature  of  the 
material  being  as  high  as  300  to  3.')0  d(»g.  Fahr.  on  a 
carpet  of  IJl-in.  in  thickness,  with  the  result  that  it 
became  impossible  to  avoid  corrugations  at  intervals 
of  3  ft.   to  4  ft.      In  another  case  rolling  was  carried 


out  at  a  temperature  of  about  200  deg.  Fahr.  ;  the 
material  being  hand  rolled  in  a  transverse  direction 
previously,  the  effect  on  the  surface  was  almost  to 
avoid  the  formation  of  corrugations.  The  constitution 
of  the  mixture  appears  to  play  some  part  in  the 
formation  of  corrugations.  At  a  constant  tem- 
perature a  dense  mixture  will  tend  to  corrugate 
sooner  than  one  less  dense.  Corrugations  appear  less 
on  mixtures  laid  in  thin  layers.  Rich  mixtures,  con- 
taining comparatively  high  percentages  of  bitumen, 
sliould  not  be  laid  in  layers  of  greater  thickness  than 
1  in.  to  1^  in.  to  reduce  corrugations  to  the  minimum. 
(6)  Corrugations  Formed  by  Traffic  Under  Tem- 
peratui'e  Variations. — The  ability  of  traffic  to  form 
corrugations  appears  to  dc^jietid  in  a  measure  on  the 
variations  of  temperature  to  which  the  road  is  sub- 
jected under  varying  climatic  conditions.  Corruga- 
tions have  been  noted  where  none  previously  existed 
in  a  1-in.  cai-pet  laid  on  a  water-bound  surface  during 
a  spell  of  hot  weather,  when  a  surface  temperature 
was  recorded  of  130  deg.  Fahr.  On  a  gradient  of  1 
in  20  the  waves  proved  so  great  on  the  down  side  as 
to  neci'ssitate  relaying.  Speaking  generally,  all 
mechanically  propelled  vehicles  appear  to  exert  some 
influence  in  the  form  of  waves,  but  the  nature  of  the 
foundation  of  the  road  is  a  factor  of  importance,  a 
yielding  foundation,  other  elements  being  equal,  con- 
ducing to  the  production  of  corrugations. 


THE   BRITISH   FIRE   PREVENTION  COMMITTEE. 


Kei)lying  to  questions  in  the  House  of  Commons 
on  Monday  Sir  J.  Simon,  the  Home  Secretary,  said 
llie  liritish  Fire  Prevention  Committee  w'as  an  un- 
oflicial  organisation,  the  objects  of  wliicli,  he  under- 
stood, were  to  circulate  information  and  suggestions 
and  generally  to  further  the  adoption  of  scientific 
and  practical  means  for  prevention  of  fire.  It  was 
not  in  any  w-ay  under  the  control  of  tlie  Home  Office, 
l)ut  it  was  witliiii  the  knowledge  of  the  department 
that  the  committee  had  done  and  was  doing  a  con- 
siderable amount  of  useful  work.  In  answer  to  further 
questions.  Sir  J.  Simon  said  he  had  seen  the  circular 
issued  by  the  committee  giving  instructions  as  to 
dr'aling  with  fires  due  to  air  raids,  and  containing 
illustrations  and  des<-riptions  of  incendiary  bombs. 
It  contained  what  he  believed  to  be  useful  suggestions 
for  dealing  with  fires  arising  from  incendiary  bombs, 
but  in  view  of  the  warning  already  issued  by  the 
Commissioner  of  Police  he  did  not  think  the  distribu- 
tion of  copies  to  London  householders — proposed  by 
the  questioner — was  necessary.  It  was  not  desirable 
to   iiniltiply  warnings  <ui  the  same  subject. 


Bradford    Town    Planning    Competition. — The  pre- 

Uiiated  designs  iii  the  recent  ronipetitiou  for  the  re- 
planniiig  of  streets  in  the  central  area  of  Bradford  will 
he  exhibited  in  the  galleries  of  the  Koyal  Institute 
of  British  Architects  for  a  fortnight,  commencing  on 
M'lnrhiy.  Tnly  fith.  between  the  hours  of  fO  a.m.  and 
()  p.m.     Adiiiis^^ioii  will  be  free. 

Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preijaring  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 

Heating  and  Ventilating  Engineering. — Two  heating 
studentships,  tenable  in  the  Faculty  of  Engineering 
of  University  College,  London,  each  of  the  value  of 
.CSO  a  year,  together  with  £11  lis.,  being  the  amount 
of  college  fees,  may  be  awarded  in  July  by  the  Insti- 
tution of  Heating  and  Ventilating  Engineering.  Can- 
didates must  produce  evidence  that  they  have  already 
pursued  a  course  of  engineering  training,  and  are 
familiar  witfi  the  work  of  an  engineering  laboratory. 
The  research  students  will  be  required  to  devote  their 
whole  time  to  research  work  in  connection  with  heat- 
insr  and  ventilating  engineering.  Full  particulars 
can  be  obtained  from  the  secretary  of  University  Col- 
lefre.  London,  to  whom  applications  must  be  made  not 
later  than  Wednesday.  July  7,  1915. 

•A  Manual  for  Municip.al  an'J  County  Engineers  and  Sur- 
veyors. Town  Clerlis.  Clerks  to  District  Councils,  and  other 
officers  and  members  of  local  authorities.  By  S.  ().  Turner, 
of  the  Middle  Temple,  Barrister-at-Law.  a.m.i.c.b.,  &o. 
London  :  St.  Bride's  Press,  Limited.      Price  10a,  6d. 
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"  DETAILS  "    FROM   THE   DARDANELLES. 

The  following  extracts  from  letters  received  Ivum 
the  director  of  a  British  granite  concern,  well  known 
in  connection  with  Belgian  quarries,  who  is  now 
sen-ing  with  the  Royal  Naval  Division  Engineers  at 
the  Dardanelles,  will',  we  think,  be  of  special  interest 
to  our  readers  as  showing  the  brave  and  cheerful  spirit 
in  which  they  are  written,  and  the  splendid  sense  of 
humour  of  the  writer. 

The  'first  letter,  written  on  A[)i  il  27th,  says,  mlir 
alia  : — 

"  We  have  been  on  board  ship  again  for  the  last 
three  weeks — not  the  boat  we  were  on  before,   but 

one  called  the  .      We  liave  a  lot  of  liorses  and 

mules  on  board  with  us,  and,  although  we  don't 
exactly  have  our  meals  with  them,  si  ill  we  see  a  lot 
of  each  other.  The  horses  arc  taken  for  a  walk 
round  tlie  deck  every  day,  and  altogether  it  is  a  job 
to  get  out  of  tlieir  way.  This  boat  used  to  be  a 
meat  ship,  and  we  live  in  one  of  the  refrigerator 
holds,  but  they  liave  very  considerately  turned  the 
cold  circulation  off.      We  notice  the  contrast  now 

with    the    ,   which  was    an    exceptionally  clean 

boat ;  this,  of  course,  is  not.  Am  spending  most  of 
my  time  flag-wagging — that  and  grinding  oats  and 
scrubbing  tables  are  about  the  only  pastimes  we 
have.  We  are  getting  very  fed  up  with  hanging 
about,  and  are  looking  forward  to  getting  on  the 
move. ' ' 

The  next  letter,  written  four  days  later,  Gontains  the 
following  : — 

"  We  have  been  having  quite  an  exciting  time 
since  I  last  wrote  you.  I  still  mustn't  tell  you 
wliere  we  are,  so  you  will  liave  to  try  and  guess  that. 
From  the  time  of  my  last  letter  up  till  last  Tuesday 
we  hung  about  in  harbour,  doing  nothing  special  and 
getting  very  fed  up  about  it.  Didn't  even  go  ashore 
at  all  this  time,  so  you  can  imagine  we  got  pretty 
sick  of  this  dirty  old  boat.  Tlieii  on  Tuesday  after- 
noon we  received  sudden  orders  to  leave,  so  we 
came  out  in  a  hurry,  about  five  hours'  journey,  and 
rejoined  a  big  fleet  of  transports  lying  a  few  miles 
off  the  shore.  It  was  a  sight  worth  remembering. 
There  were  battleships,  cruisers,  and  destroyers  all 
over  the  shop,  and  the  big  gun  bombardment  was 
going  on  pretty  steadUy  that  evening.  We  could 
liear  the  firing  .50  miles  or  so  away  before  we  came 
along  here,  so  you  can  imagine  we  can  hear  it  pretty 
distinctly  now  !  As  far  as  we  could  see  there  were 
no  answering  shots.  We  dodged  about  until  Thurs- 
day, and  then  at  dusk  we  went  ashore.  We  had  to 
carry  all  our  kit,  blanket,  &c.,  and  two  days' 
rations,  and  I  can  tell  you  I  felt  like  a  loaded 
pantechnicon.  There  was  no  opposition  in  landing, 
as  the  enemy  had  been  driven  some  way  inland,  and 
the  cliffs  protected  us  from  all  but  a  few  stray 
bullets,  and  you  soon  get  quite  used  to  the  hum  of 
them.  Our  landing  place  was  a  regular  little  town 
crowded  with  stores  and  stuff.  It  rather  reminded 
me  of  St.  Margarets  Bay — a  little  semi-circular  bay 
with  a  beach  and  steep  cliffs  covered  with  bushes. 
We  bivouacked  on  the  beach  that  night,  digging  our- 
selves in  a  couple  of  feet  to  keep  off  stray  bullets 
and  siirapnel.  We  had  a  fair  dose  of  shrapnel  that 
niglit,  although  I  was  asleep,  and  missed  seeing  it. 
Next  morning  we  went  up  a  valley  t«  a  place  just 
behind  the  firing-line,  and  proceeded  to  dig  our- 
selves in  again.  I  had  made,  with  another  chap, 
quite  a  nice    little    place    tliat  I  was    thinlcing  of 

calling    ,  but    as    it    happened  we    didn't    stay 

there — we  spent  that  afternoon  making  a  road  for 
guns  up  part  of  the  cliff.  We  were  just  nicely 
under  cover  there,  and  could  hear  the  bullets  hum- 
ming by  safely  overhead.  There  was  occasional 
shraj)nel  overhead  too,  and  then  our  artilleiy  and 
naval  guns  would  reply  with  a  terrific  boom  and  a 
whirr  like  a  distant  train  as  the  shell  passed  over 
our  heads.  It  was  decidedly  cheerful  to  recollect 
that  the  naval  guns  were  ours  and  not  the  enemy's. 
We  finished  our  road  in  record  time,  and  were  con- 
gratulated on  it— several  hundred  yards  of  10-ft. 
wide  road  cut  out  of  the  cliff-side  in  about  six 
hours,  a  record  which  I  don't  thinlv  any  of  our  sur- 
veyor friends  can  beat.  Then  after  dark  we  got 
sudden  orders  to  re-embark,  as  we  were  apparently 
wanted  elsewhere,  so  we  only  had  twenty-four  hours 
ashore,  and  are  now  on  board  again." 
The  next  letter  is  dated  May  16th,  with  the  rather 
pa,thetic  statement,  "Sunday,  I  believe,"  and  is  as 
follows : — 

"  Am   sitting   writing   this   in   my    '  diggings '    in 


'  camp,'  being  blessed  witli  a  morning  off  after  three 
days  in  the  firing-line.  I  have  an  elegant  little 
;![);: itment,  constructed  of  eai-th  and  some  extremely 
skilful  masonry,  the  material  for  which  I  have 
innclied  from  a  neighbouring  dug  -  out,  whose 
former  owner  probably  pinched  it  from  the  relics  of 
some  house  that  may  have  existed  here.  It  is  7  ft. 
lung,  and  cut  out  to  about  3  ft.  high  at  the  top  end, 
SI)  that  I  can  sit  in  it  comfortably,  while  at 
tlir  same  time  keeping  myself  more  or  less  below 
ground.  It  happens  to  be  a  glorious  day — it  usually 
is  here — and  I  have  a  splendid  view  out  over  the 
valley  with  the  water  about  a  mile  away.  Sounds 
like  a  villa  residence  advertisement — doesn't  it? 
We  are  some  distance  back  from  the  front  here,  and 
usually  return  here  to  sleep.  The  latter  is  quite  a 
luxurious  proceeding  here — I  even  take  my  boots 
oft ! — the  only  disadvantage  being  when  the  ground 
suddenly  gets  up  in  the  middle  of  the  night  and  hits 
you  a  bang  over  the  ear — this  happens  whenever 
they  fire  one  of  the  guns  on  the  top  of  the  hUl. 
However,  one  gets  used  to  that.  Have  had  (juite 
an  interesting  three  days  away  up  in  front  with  a 
little  pai-ty  of  five  on  our  own — showing  some 
infantry  how  to  improve  their  trenches,  &c.  Things 
were  vei-y  quiet,  and  we  had  no  excitement,  except 
that  they  used  to  wake  us  up  every  half  hour  or 
so  during  the  night  and  shout  '  Fix  bayonets  '  and 
'  Enemy  advancing  on  the  left,'  and  '  Where's  that 

sentry?"   and   things   like   that,   just  to  keep 

things  going.  But,  being  engineers,  we  didn't  take 
any  notice.  In  fact,  the  only  real  excitement  was 
when  we  made  a  pudding  one  day.  I  volunteered 
for  eating  some,  and  came  out  of  the  engagement 
quit,e  well.  The  recipe  is  as  follows ;  Take  four  or 
five  biscuits  and  attack  them  firmly  and  per- 
sistently with  one  or  both  ends  of  a  pickaxe_  until 
their  resistance  is  completely  overcome.  Place  in 
a  billy  can,  add  water  or  liquid  mud  (whichever 
happens  to  be  fashionable  in  your  locality),  and 
allow  to  simmer  over  a  brushwood  fire.  To  light 
the  latter  it  is  advisable  to  borrow  a  match,  owing 
to  the  scarcity  of  these  articles.  When  reduced  to 
a  pulpy  consistency,  add  a  large  quantity  of  sugar 
and  half  a  tin  of  jam — either  apjjle  and  plum  or 
plum  and  apple,  whichever  it  happe»s  to  be  called, 
ttsh  out  sharp,  and  serve  hot.  It  is  to  be  dis- 
tinctly understood  that  the  inventors  take  no 
responsibility  whatever,  and  that  the  transaction  is 
at  company's  risk.  I  have  had  a  shave  this  morn- 
ing— first  since  I  landed — and  there  is  a  chance  of 
a  bathe  later  on  ! — so  am  feeling  quite  pleased  with 
myself." 

The  last  letter,   written  a  short  time  ago,  contains 
the  following  : — 

"  The  weather  continues  fine,  but  I  am  afraid  there 
is  no  immediate  prospect   of   an   increased   demand 
for  ice — unless  the  Italians  come  out  here  and  bring 
their  ice-cream    barrows  with    them.      I  vish    they 
vould.      Little  drops  of  water,  little  grains  of  sand 
— either  au  naturd  or  coloured  with   tea — form  our 
onlj'  beverage,   barring   a  mouthful  or  less  of   rum 
every   two   days   and    some    occasional     slime-juice. 
We  have  made  and  are  making  some  miles  of  I'oad, 
but  I  fear  it  is  not  going    to  be    kerbed    just    yet. 
Witli    us   business   is   decidedly  brisk.       There    are 
next  to  no  enquiries,   but  plenty  of  orders — I'ather 
too   many   in   fact.       Labour   is   extremely   trouble- 
some— when    you    have    to    do    it    yourself.       The 
Turks  don't  seem  to  appreciate  the  fact  that  we  are 
improving  their  country  for  them,  and  insist  on  try- 
ing to  behave  in  a  most  silly  and  irritating  fashion. 
I  suppose  tliey  are  afraid  that  the  rates  will  go  up. 
I   should  rather  like  to  meet  the  former  local  sur- 
veyor— with   ten   rounds   in   the  magazine   and   one 
in  the  breech — and  see  if  I  can't  get  him  to  promise 
us  some  orders  when  the  war  is  over." 
These  letters  all    have  such  a  "true"    ring  about 
them,  and  bring  home  to  those  of  us  wlio  are  obliged 
by  disability  to   remain  at  home  the  hardships  that 
our  brave  defenders    have  to  put  up   with,   and    the 
splendid   manly   spirit  with   which   they   are   fighting 
for  our  comfort.      We  hope  that  we  may  be  permitted 
to  publish  some  more  extracts  at  a  future  date. 


A  Brighton  Meeting.—The  Royal  Sanitary  Institute 
announce  that  arrangements  are  being  made  for  a 
meeting  at  Brighton  on  September  3rd  and  4th,  at 
which  discussions  will  take  place  on  Indian  sanitation, 
the  sanitation  of  camps,  and  the  Final  Report  of  the 
Royal  Commission  on  Sewage  Disposal.  There  will 
be  visits  in  the  afternoons  to  the  Indian  hospitals  and 
municipal  undertakings. 


AND  COUNTY   ENGINEER. 
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ASSOCIATION   OF   MANAGERS   OF   SEWAGE 
DISPOSAL   WORKS. 


ANNUAL    SUMMER    CONFERENCE. 

The  annual  summer  conference  of  the  Association 
of  Managers  of  Sewage  Disposal  Works  will  be  held 
at  Leeds  on  Saturday,  July  10th. 
Programme. 
10.4.T  a.m.— Assemble  in  the  council  chamber. 

The  Lord  Mayor  (Mr.  E.  Bedford)  will  wel- 
come the  association. 

Dr.  H.  Maclean  Wilson,  m.d.,  b.sc,  will 
deliver  his  presidential  address. 

Mr.  Geo.  A.  Hart,  m.inst.c.e.,  sewerage 
engineer  to  the  city  of  Leeds,  will  explain 
the  works  of  the  main  drainage  and  sewage 
disposal  scheme. 

:Mr.  John  T.  Thompson,  chemist  and  act- 
ing manager  of  the  w^orks,  will  read  a  paper, 
"  Seven    Years'    Experience    with    a    Large 
Sludge-pressing  Plant." 
Discussion. 

1  p.m.— Luncheon  at  Victoria  Hotel  (2s.  per  head). 

2  p.m. — Char-a-banc  will  leave  for  the  outfall  works 

(about  2s.  per  head). 

2.30  p.m.— The  vi-sitors  will  be  conducted  over  the 
works  by  Mr.  Geo.  A.  Hart,  m.inst.c.e.,  and 
staff. 

4.30  p.m.— Char-.Vbanc  will  leavte  works  for  Leeds 
Town  Hall. 

5  p.m. — Afternoon  tea  will  be  served  in  the  Lord 
Mayor's  rooms  of  the  town  hall,  at  the  in- 
vitation of  the  Lord  Mayor. 

J.  B.  Croll, 

Secrctaij/ 


ROYAL  SANITARY   INSTITUTE. 


YEOVIL  MEETING. 

At  Yeovil,  on  July  14th,  a  discussion  on  "  Water 
Supplies  to  Rural  and  Small  Urban  Areas  "  will  be 
opened  by  Dr.  W.  G.  Savage,  county  medical  officer 
of  health  of  Somerset. 

The  proceedings  will  open  at  the  town  hall  at 
11.15  a.m.,  and  will  be  presided  over  by  Sir  Henry 
Tanner,  chairman  of  the  council  of  the  institute. 


Coast  Sand  Dunes,  Sand  Spits,  and  Sand  Wastes. 

(By  G.  O.  Case.  Price  5s.  St.  Bride's  Press,  Limited, 
'24  Bride-lane,  E.G.).  ..."  A  most  useful  little  book 
crammed  with  facts  culled  from  all  parts  of  the 
world  and  well  illustrated  with  photographic  repro- 
ductions and  diagrams.  Numerous  references  to 
other  works  are  given.  Mr.  Case  discusses  the  for- 
mation and  distribution  of  sand  dunes  and  the  de- 
vastation caused  by  them  when  they  move  inland, 
and  then  goes  on  to  consider  protective  works  and 
the  reclamation  of  sand  wastes.  If  we  have  one 
criticism  to  offer  it  ia  that  the  book  is  too  condensed. 
There  is  certainly  not  a  superfluous  paragraph."— 
Geographical  Jnurnal. 

Sewage  Disposal  at  East  Retford. — The  sewage 
works  of  tlie  East  Retford  Town  Council  were  visited 
recently  by  the  members  of  the  Yorkshiie  District 
of  the  Association  of  Managers  of  Sewage  Disposal 
Works.  Describing  the  undertaking,  JMr.  J.  D. 
Kennedy,  the  borougli  surveyor,  TOenti(med  tliat  the 
population  of  the  borough  is  about  14,000,  and  tlio 
rateable  value  i;.58,500.  The  sewage  of  the  town,  with 
a  limited  quantity  of  surface  water,  gravitates  to 
ejectors  at  Bolham,  where  it  is  lifted  a  height  of  60  ft. 
to  the  disposal  works  by  means  of  Slione's  ejectors. 
The  site  comprises  32  acres  of  light,  dry  land,  unique 
for  filtering  effluent  water.  The  buildings  are  sub- 
stantial, and  comprise  an  engine-house,  boiler-house, 
press-house,  coal  store,  workshop,  and  workmen's 
room,  chemical-houses,  office,  and  three  precipitation 
tanks,  each  holding  100,000  gallons.  The  machinery 
comprises  a  pair  of  horizontal  compound  high-speed 
steam  air  compressors,  capable  of  raising  a  prossu)-o  of 
35  lb.  per  square  inch,  for  working  ejectors ;  one 
horizontal  steam  engine  air-compressing  intensifier, 
capable  of  raising  the  pressure  to  100  lb.  per  square 
inch  for  pressing  sludge  ;  two  Galloway  boilers  work- 
ing at  a  pressure  of  80  lb.  per  square  inch  ;  and  a 
sludge-pressing  plant.  The  method  employed  for  the 
treatment  of  the  sewage  is  precipitation  and  land 
filtration.      The  sewage  is  principally  domestic. 


APPOINTMENTS  VACANT. 

Official  and  sihilar  advertisements  received  np  to  4.30  p.m. 
ON  tbdrsdays  will  bb  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrvevor  office  by  noon 
on  WEDNESDAYS  to  enstiTO  t)ieir  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  bo  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter.  

INSPECTOR  OF  NUISANCES.— July  5th.— Pen- 
zance Town  Council.  .£110— £145  per  annum.— Mr.  T. 
H.  Cornish,  town  clerk,  8  Parade-street. 

SURVEYOR.— July  5th.— Axminster  Urban  District 
Council.— Mr.  C.  Forward,  clerk.  Council  Offices.^ 

SUPEBINT1<;NDENT  of  fire  brigade.— July 
8th.— Corporalion  of  East  Ham.  £150  per  annum,  with 
house,  fuel,  lighting,  and  uniform. — Mr.  C.  Eustace 
Wilson,  town  clerk. 

SURVEYOR  AND  INSPECTOR.— July  9th. -Street 
Urban  District  Council.  £175  per  annum.- Mr.  S.  T. 
Clothier,  clerk. 

SURVEYOR  AND  SANITARY  INSPECTOR.— July 
10th.— Brumby  and  Frodingham  Urban  District 
Council.— Mr.  G.  S.  Sowter,  solicitor  and  clerk,  Brigg, 
Lines. 

DEPUTY  MANAGER.— July  12th.— The  Maidens 
and  Coombe  Urban  District  Council.  30s.— 35s.  per 
week.— The  Clerk,  Council  Ofiaces,  New  Maiden, 
Surrey. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  siuiur  advertisements  received  np  to  4.30  p.m. 

ON    THURSDAYS    WILL    BB    INSERTED    IN    THE    FOLLOWING    DAY'S    ISSDB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  tliat  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ens  ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

WEST  RIDING.— July  3rd.— For  repairs  to  .=chools, 
for  the  Education  Committee.— Mr.  A.  Angus,  West 
Riding  Education  Offices,  Wakefield. 

ELY.— July  5th.— For  the  building  of  an  isolation 
hospital,  for  the  urban  and  rural  district  council.— 
Mr.  S.  J.  Wearing,  architect,  15  Upper  King-street, 
Norwich. 

MANSFIELD.— July  5th.— For  arching  over  a  river 
and  incidental  works,  for  tlie  corporation.— Mr.  W. 
Thompson,  borough  engineer  and  surveyor. 

KENT.— July  5th.— For  repairs  to  schools,  for  the 
Education  Committee.— Mr.  W.  IT.  Robinson,  archi- 
tect. Sessions  House,  Maidstone. 

WOOD  GREEN.— July  6th.— For  rciuiirs  to  certain 
schools,  for  the  Education  Committee.— Mr.  W.  P. 
Harding,  clerk.  Town  Hall. 

BELFAST.— July  6th.— For  tlie  erection  of  a  new 
principal  in  roof  of  Ulster  Hall,  for  the  corporation. — 
City  Surveyor. 

SlII'-FFIELD.— July  6th.— For  the 'erection  of  a  sub- 
station, for  the  Electric  Supply  Committee.— Offices, 
Commercial-street,  Sheffield. 

GOOLE.— July  7th.— For  the  erection  of  a  shelter 
and  convenience,  for  the  urban  district  council.— Mr. 
J.  H.   Castle,  engineer  and  surveyor. 

BEDS.— July  7th.— For  renovation  works  at  various 
schools,  for  the  Education  Committee. — Mr.  R.  K. 
Ellison,  Shire  Hall.  Bedford. 

BURY. — July  7th.— For  the  erection  of  a  sanatorium, 
Tor  the  District  Joint  Hospital  Committee.— Mr.  F. 
Wild,  clerk.  Cross-street,  Bury. 

WREXHAM.— July  8th.— For  redecorating  and 
paiiitiiir;  certain  buildings,  for  the  corporation. — Mr. 
,).  England,  borough  engineer,  Willov/-road. 

l;lSIiOP'S  STORTFORD.— July  9th.— For  a  nurses' 
liou.se  and  laundry  at  hospital ,  for  the  Joint  Com- 
mittee.—Mr.  A.  G.  Gwynn,  clerk, '  29  North-street, 
Bishop's  Stortford. 

HEBDEN  BRIDGE.— July  10th.— For  painting  and 
repairs  to  schools,  for  the  District  Education  Com- 
mittee.— Mr.  F.  J.  Macdonald,  Education  Offices, 
Sowerby  Bridge. 

WAKEFIELD.— July  12th.— For  the  erection  of 
brick  boundary  wall,  for  the  corporation.— City  Sur- 
veyor. 

SUNDERLAND.- July  15th.— For  the  erection  of 
hospital  blocks  and  alterations  to  laundry  and  gate- 
house, for  the  corporation.— Borough  Surveyor. 
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Engineering:  Iron  and  Steel. 

DUNDAUC— July  5th.— For  winking  a  well  and 
erecting  a  pump,  for  the  rnral  district  council.— Mr. 
Cahil,  Council  Offices. 

HUDDERSFIELD.— July  5lh.— For  heating  engi- 
neers' work  in  connection  with  new  sectional  boilers, 
for  the  corporation. —Town  Clerk. 

ERITH.— July  5th— 19th.— For  the  supply  of  elec- 
tricity plant  for  the  urban  district  council.— Engi- 
neer and  Manager,  Electricity  Works,  Walnut  Tree- 
road,  Erith. 

WITHERNSEA.— July  61h.— For  the  supply  and 
layisg  of  water  mains,  for  the  urban  district  council. 
—Mr.  J.  B.  Kirton,  engineer.  Council  Offices. 

MERTON.— July  itth.— For  pumping  a  jiond,  lor 
the  urban  district  council.— The  Sanitary  Iii.ipector. 

MADRAS.— July  14th.— For  the  supply  of  east-iron 
pipes  special  castings,  sluice  valves  and  hydrants, 
for  the  corporation.— Mr.  J.  W.  Madeley,  special  engi- 
neer; agents.,  Messrs.  James  Mansergh  &  Sons, 
5   Victoria-street,   Westminster,   London,   S.W. 

MERTHYR.— July  26th.— For  the  supply  of  steel  and 
cast-iron  pipes,  and  for  laying  3i  miles  of  pipe  lines, 
for  the  corporation.— Sir  Alex.  Binuie,  Son  &  Deacon, 
St.  Stephen's  House,  Victoria  Embankment,  S.W. 

RANGOON.— August  11th.— For  the  installation  of 
a  system  of  fire  alarms,  for  the  municipality.— 
Messrs.  Ogilvy,  Gillanders  &  Co.,  67  Cornhill,  Lon- 
don, E.C. 

Gas  and  Electricity. 

ERITH.— July  5th— 19th.— For  the  supply  of  one 
water-tube  boiler,  with  superlieater,  and  one  2,000-kw. 
high-pressure  turbo-alternator,  for  the  urban  district 
council.- Engineer  and  Manager,  Walnut  Tree-road, 
Erith. 

EDINBURGH.— July  12th.— For  one  1,000-kw.  motor 
converter  and  transformer,  for  the  coi-poration.— The 
Engineer,  Dewar-place,  Edinburgh. 

Roads. 

HARROW.— July  3rd.— For  the  supply  of  broken 
granite,  gravel,  tarred  granite  or  slag,  and  tarred 
granite  or  slag  ehippings,  for  the  urban  district  coun- 
cil.—Mr.  J.  P.  Bennetts,  surveyor. 

SHEFFIELD.— July  3rd.— For  laying  about  1,900 
yards  of  creosoted  wood  paving,  the  price  to  include 
seven  years'  free  maintenance,  for  ihe  corporation.— 
Mr.  W.  J.  Hadfield,  city  surveyor.  Town  Hall. 

HUYTON.— July  3rd.— For  paving  work  with 
granite  setts,  for  tl>6  urban  district  council.— The 
Surveyor. 

WELLINGBOROUGH.— July  3rd.— For  the  supply 
of  granite,  granite  treated  with  Bi-tarco,  limestone, 
limestone  'ehippings,  and  patent  paving  slabs  for 
the  urban  district  council.— Mr.  J.  T.  Parker,  clerk, 
29   Church-street,  Wellingborough. 

COTTINGHAM.— July  5th.— For  the  supply  of 
broken  whinstone,  granite,  and  screened  ehippings, 
for  the  urban  district  couueil.— Mr.  J.  H.  Hanson, 
surveyor. 

COALVILLE.— July  5lli.— For  making  up  and  sewer- 
ing part  of  a  street,  for  the  urban  district  council.— 
Mr.  L.  L.  Baldwin,  surveyor. 

WHICKHAM.— July  5th.— For  the  supply  of  whin- 
stone,  limestone,  and  slag,  for  the  urban  district  coun- 
cil.—The  Surveyor. 

ROMFORD.— July  5th.— For  a  street  improvement, 
for  the  rural  district  council.— Mr.  W.  J.  Grant,  .sur- 
veyor. 

CRAMLINGTON.  -July  6th.— For  making  up  a  back 
street,  for  the  urban  district  council.— Mr.  W.  J.  Coul- 
son,  surveyor. 

LLANDUDNO.— July  7th.— For  works  of  road  im- 
provement, for  the  urban  district  council.— Engineer 
and  Surveyor,  Town  Hall. 

HALE.— July  7th.— For  making  up  back  passages, 
for  the  urban  district  council.— Mr.  T.  Blagburn,  sur- 
veyor. 

PONTEFRACT.— July  7th.— For  team  labour  and 
the  erection  of  creosoted  wood  fencing,  for  the  rural 
district  council.— Mr.  J.  P.  Senior,  surveyor. 

BEDS.— July  7th.— For  work  of  tar-painting  and  re- 
pairing, for  the  Education  Committee. — Mr,  R,  K, 
Ellison,  surveyor.  Shire  Hall,  Bedford. 

HASTINGS.— July  9th.— For  steam  rolling  work, 
for  the  rural  district  council, — Mr.  J.  Standen,  d:.-- 
trict  surveyor.  Ivy  House-lane,  Ore,  Hastings. 


LEES.— July  10th.— For  work  of  asphalting,  for 
the  urban  district  council. — The  Surveyor.  Council 
Offices,  Cross-street,  Lees,  Lanes. 

CASTLE  DONINGTON.— July  lOth.-For  the  supply 
of  broken  granite  and  slag,  for  the  rural  di.*tri<-t  coun- 
cil.— The  Surveyor. 

BUNGAY.— July  14th.— For  the  sujiply  of  Mount- 
sorrel  granite,  for  the  urban  district  council. — Mr.  E. 
Earl,  surveyor. 

DURHAM. — July  19tli. — For  excavating,  providing 
and  laying  reinforced-concrete  foundations,  and  paving 
with  granite  setts  on  certain  sections  of  main  roads, 
for  the  county  council. — Mr.  Albert  E.  Brookes,  county 
enyineer  and  surveyor.  Shire  Hall,  Durham, 

TUNBRIDGE  WELLS.-July  20th,— For  the  supply 
of  1,100  tons  of  granite  or  hard  limestone  ehippings 
for  road  tarring,  -g-in.  to  |-in.  gauge,  for  the  corpora- 
tion.—Mr,  W,  H,  Maxwell,  borough  engineer, 

SCUNTHORPE,— July  26th.— For  the  supply  of  any 
quantity  up  to  400  tons  of  broken  granite  of  approved 
ciuality,  for  the  urlian  district  council, — Mr,  Herbert 
Heap,  engineer  and  surveyor. 

Sanitary. 

NEWPORT  (I, W,).— July  5th,— For  the  removal  of 
house  and  road  refuse,  for  the  corporation, — Mr.  T. 
Ross,  Pratt,  town  clerk. 

HORNCAiSTLE,— July  5th,— For  the  construction  of 
a  sewer,  manhole  and  guU.v,  for  tlie  rural  district 
council, 

LANCHESTER,— July  5th,— For  cleansing  privies 
and  ashpits,  for  the  rural  district  council, — Mr,  J,  R, 
Lupton,  surveyor, 

WREXHAM.— July  7th,— For  the  removal  of  house 
refuse,  for  the  rural  district  council, — Mr,  G,  V,  Price, 
interim  clerk.  Council  Offices, 

ECCLES,— July  7th,— For  supplying  and  fixing 
sanitary  fittings,  for  the  Education  Committee, — Mr, 
J,  Knight,  architect,  5  Cross-street,  Manchester, 

GOOLE, — July  7th, — For  nightsoil  scavenging,  for 
the  urban  district  council. — Mr.  W.  H.  Ellis,  sanitary 
inspector. 

VENTNOR.— July  7th,— For  the  collection  and  dis- 
posal of  house  refuse,  for  the  urban  district  council, — 
Mr,  H.  H.  Oakes,  clerk.  Town  Hall, 

ROYTON,— July  12th,— For  the  construction  of  ;; 
12-iii,  pipe  sewer,  for  the  urban  district  council, — The 
Surveyor, 

SMALLBURGH,— July  15th.— For  work  of  scaveng- 
ing, for  the  rural  district  council. — Mr.  F.  Davies, 
clerk.  North  Walsham. 

ETON. — July  19th. — For  .scavenging  work,  for  the 
rural  district  council. — Mr.  C.  P.  Sunimerhayes,  Fair- 
view  Villas,  Colnbrook. 

HOWDEN. — For  laying  sewer  and  manholes,  for  the 
rural  district  council. — Mr.  T.  Dinsdale,  Hailgate, 
Howden. 

BlLIiERICAY. — F''or  the  collection  of  house  refuse, 
for  the  rural  district  council.— Mr.  S.  J.  Shelley, 
Jiinrt inn-road,  Snutb   Weald. 


TENDERS   FOR   MUNi&IPAL  WORKS  OR  SUPPLiES. 

The  Editor  invites  the  co-operation  of  Sukvbyok  readers 
with  a  view  to  making  the  information  given  under  this 
liead  as  complete  and  accurate  as  possible. 


'  Accepted.  t  Becommended   for  acceptance. 

t  Provisionally  acceploJ. 


BOTH  WELL.— For  the  construction 
pipe  coUectiui:  drain,  witli  juiictious. 
the    urljau    district    coiincit.  —  Mess: 


Williams  i  Co.,  Ipswich 

J.  J,  Sha  dlow,  Leicester 

G   Luwis,  Eothwell 

C,  Cliamberiiin,  Leicester 

A,  E.  I'alraer,  clleufield  ... 

H,  H,  Harry,  Kadclilfe-ou-Treut 

W.  G,  Wilmott,  Eushdeii 

W.  Wright,  Chesham*    


,vare  and  cast-iron 
aud  washouts,  for 
nrd.     Sou    &    Picli, 

£1,699 

1,2(10 

1,198 

1,102 

1,187 

1,140 

l.nso 

1,009 

,for 


TIPPERARY.-For  the  .supplj-  of  lour  6-ton  eud-tipping  wa 
the  county  council.     C  -unty  Survey,  r  :— 

FJemiug  &  (Jo  ,  Glasgow,  £75  each. 


WANDSWOBl'U,  -  For  surf  ce  drainage  at  Pu  nc-y  Vale  Cemetery,  for 
the  borough  Council,— Mr.  P,  Dodd,  horoiigh  Engineer:  — 
E.  &  E.  lies,  £277. 


e,  Putney,    for  the 


WANDSWORTH.-  For  making  up  Bracken-; 

ii.ijo  l^'h  c  lUncil;  — 
T.  Adams,  £I,.'j17,  aud  10  per  cent  above   schedule  pi-ices  for  extras  i 
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Minutes  of  Proceedings. 


„      .  .      .  We    draw    attention    to    further 

MuniciDa  .  ,  '  , 

'^.  correspondence    which    appears    on 

Engineering      another  page  of  this  issue.      There 

war-time  appears  to  be   no  lack  of  suitable 

Appointments,     appij^gnts  f^^  ^hese  appointments, 

and  we  again    appeal    to    local   authorities  to   let  us 

know  their  requirements.      Engineering  officials  could 

assist    by  bringing   our   scheme    under    the    notice    of 

such  authorities  as  might  be  able  to  make  use  of  it. 


Mechanical 
Haulage. 


Tlic  three  papers  dealing  with 
the  use  of  mechanically  propelled 
vehicles  for  muuicipai  purposes, 
presented  at  the  recent  annual  meeting  of  the 
Institution  of  Municipal  and  County  Engineers  and 
reproduced  in  our  issue  of  last  week,  deal  very  fully 
with  the  vari3us  types  of  vehicles  in  use  for  town 
or  country  work.  These  vehicles  are  used  for  an 
ever-increasing  number  of  purposes^road  haulage, 
watering,  tan'ing,  sweeping,  the  collection  of  road 
sweepings  and  refuse,  not  to  mention  tramways  and 
omnibuses,  are  all  now  carried  out  by  mechanical 
traction.  The  power  foi  the  motor  vai-ies  according 
to  the  geographical  and  economic  factors  operating- 
in  the  locality  where  the  vehicle  is  to  work.  Steam, 
petrol  or  electric  driven  vehicles  cannot,  or  should 
not,  be  chosen  without  considering  carefully  the 
various  factors  which  make  for  successful  and 
economic  working.  Where  coal  is  cheap,  so  far  as 
running  costs  are  concerned,  neither  petrol  nor 
electric  driven  vehicles  are  likely  to  be  so  satis- 
factory or  economical  as  steam-driven  vehicles.  In 
a  hilly  district  the  petrol-driven  vehicle  is  generally 
more  satisfactory  than  any  electrically-propelled 
vehicle.  The  reserve  of  power  which  most  steam 
engines  have  in  being  able,  at  a  pinch,  to  give  a 
greater  power  for  a  short  time  than  the  normal 
horse-power,  is  in  many  cases  most  useful,  and  is 
not  possessed  by  either  the  petrol  or  electric  motor. 
On  the  other  hand,  steam-driven  vehicles  are  very 
objectionable  in  most  towns  on  account  of  the  noise 
and  smoke  they  create.  Steam  wagons  are  rarely 
used  with  rubber  tyi-es,  but  Mr.  E.  J.  Elford  in  his 
paper  advocates  their  use  on  the  ground  of  the 
reduction  of  noise,  the  wear  and  tear  of  the  engine, 
especially  on  stone  setts — he  might  have  added  the 
wear  of  the  setts  themselves,  which  freqiiently  have 
the  arrises  spalled  off — and  of  the  greater  speed  that 
can  be  obtained  with  rubber  tyres.  He  also  suggests 
that  it  would  be  an  advantage  to  have  interchange- 
able wheels,  so  that  rubber  tyres  can  be  used  in 
summer  and  steel  tyres  in  winter.  Many  motor- 
driven  vehicles  are  convertible  from  one  class  of 
work  to  another ;  and  at  Southend  Mr.  Elford  uses 
a  motor-driven  1,000-gallon  watering  van  of  rect- 
angular form,  which  is  used  for  watering  purposes 
in  summer  and  for  hauling  road  materials  in  winter. 
Many  factors  have  to  be  taken  into  account  in 
arriving  at  the  cost  of  running  and  maintenance,  and 
not  the  least  important  is  the  human  factor,  which, 
owing  to  careless  or  incompetent  .stoking  and  driving, 
or  laziness,  may  make  the  cost  vary  as  much  as  50 
per  cent.  During  the  discussion  which  took  place  it 
was  claimed  that  any  ordinary  workman  could  soon 
be  made  into  an  efficient  driver;  but  it  will  generally 


be  found  that  a  good  fitter  who  can  carry  out  his 
own  repairs,  and  has  a  practical  knowledge  of  the 
mechanism  of  his  engine  and  the  properties  of  his 
motive  power,  will  not  only  run  the  vehicle  more 
economically,  but  also  greatly  reduce  the  cost  of 
maintenance.  Some  valuable  figures  of  the  working 
Costs  of  the  sixteen  steam-driven  vehicles  owned  by 
the  Chelsea  Corporation  were  given  in  ilr.  T.  W.  E. 
Higgens'  paper,  and  he  was  firmly  convinced  that 
the}'  were  economical,  reliable  and  satisfactory.  It 
must  not  be  forgotten  that  the  speed  which  Mr. 
Higgens  finds  satisfactory  in  the  busy  streets  of 
Chelsea  may  not  be  equally  satisfactory  in  a  country 
district,  or  where  long  journeys  have  to  be  made. 
The  Bedfordshire  authorities  prefer  the  petrol  roller 
on  account  of  the  greater  speed  at  which  it  can 
travel  compared  with  the  steam  wagon — S  or  12 
miles  as  against  5  miles — the  greater  convenience  of 
using  petrol  instead  of  coal,  and  the  smaller  damage 
done  to  the  roads  by  the  rubber-tyred  petrol  vehicle 
compared  with  the  steel-shod  steam  vehicle.  Some 
valuable  details  of  the  work  done  and  costs  were 
given  by  ]\lr.  F.  W.  Smart.  By  the  use  of  the  motor 
lorry  the  cost  of  haulage  per  ton  per  mile  has  been 
reduced  in  Bedfordshire  to  .3-9.3  pence  from  a  cost 
varying  from  6d.  to  8d.  per  ton  per  mile  for  horse 
haulage.  Incidentally  this  paper  gives  evidence  of 
the  greater  cheapness  of  road  haulage  than  that  of 
railway  carriage. 

The  value  of  providing  storage  tanks  with  auto- 
matic filling  apparatus,  the  necessity  for  testing  the 
quality  of  the  petrol  used,  and  the  economy  and 
convenience  to  be  obtained  from  the  local  authority 
owning  its  own  fleet  of  motor  lorries,  was  also 
pointed  out.  In  the  course  of  the  discussion  the 
opinion  was  expi-essed  that  the  motor  vehicle  was 
more  usefully  employed  in  street  watering  than  in 
the  collection  of  house  refuse.  Whei-e  it  is  used  for 
convej'ing  house  refuse  to  the  destructor,  the  house- 
to-house  collection  is  generally  done  by  horse-driven 
vehicles,  and  the  motor  wagon  is  loaded  at  con- 
venient points.  The  use  of  a  trailer  was  generally 
considered  to  be  an  advantage,  but  its  use  was 
accompanied  by  a  loss  of  speed,  as  the  trailer  is  not 
allowed  to  be  driven  at  the  speed  of  the  motoi'- 
driven  vehicle.  The  life  of  a  motor  vehicle  is 
dependent  upon  many  factors,  such  as  the  extent  of 
its  use,  condition  of  the  roads,  weight  of  the  loads 
carried,  the  care  and  skill  of  the  engine  driver,  and 
the  workmanship  and  quality  of  the  materials 
employed  in  the  construction  of  the  vehicle  itself  ; 
and  therefore  it  is  not  surprising  to  find  the  life 
given  as  from  seven  to  twenty  years  in  different 
localities.  The  cost  of  petrol  again  varies  con- 
siderably, but  here  again  the  higher  priced  spirit 
may  be  of  such  superior  quality  that  it  is  much 
more  economical  than  the  lower  priced  material. 


The  papers  and  discussion  upon 

Heavy  TrafTlc.    this  subject  at  the  recent  National 

Road  Conference  in  London  were 

exceedingly  interesting  and  may  lead  to  good  results. 

There  were  present  chairmen,  aldermen,  councillors 

and  surveyors  from  all  parts  of  the  United  Kingdom, 
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and  the  feeling  of  the  meeting  was,  undoubtedly, 
that  the  question  was  national  and  not  parochial. 
It  is  true  that  a  number  of  speakers  confined  their 
remarks  to  the  damage  caused  to  our  roads  hy  self- 
propelled  traffic,  but  this  is  evident,  and  it  was  only 
waste  of  time  to  emphasise  it,  and  it  had  really  no 
bearing  on  the  two  excellent  papers  which  were 
under  discussion.  Remedies  are  what  are  required, 
not  abuse  of  motor  omnibuses,  which,  after  all,  are 
the  "people's"  conveyances,  and  are  even  more 
necessary  than  trams  or  commercial  vehicles.  Mr. 
Harcourt  E.  Clare,  in  his  statesmanlike  paper,  and 
in  his  opening  remarks,  said  that  the  best  remedy 
for  some  of  the  difficulties  which  have  arisen  since 
the  great  revolution  brought  about  by  self-propelled 
traffic  would  be  the  expenditure  of  a  large  amount 
of  money  on  the  improvement  of  the  roads,  "  in  order 
to  provide  facilities  by  road  for  the  quick  delivery  of 
goods,  without  transhipment,  from  the  point  of  pro- 
duction to  the  distributor  or  consumer."  In  other 
words,  it  is  essential  that  our  roads  should  be 
brought  up  to  date  to  meet  present-day  requirements, 
and  that  the  only  way  to  effect  this  is  bj-  the  ex- 
penditure of  money  and,  it  might  be  added,  brains. 
Mr.  Clare  also  suggested  the  division  of  vehicles 
using  the  roads  into  three  classes — light,  medium 
weight,  and  heavy — which  could  then  be  regulated 
by  the  local  authorities  as  to  what  roads  they  should 
use.  This  suggestion  is  a  good  one,  but  unfortu- 
nately local  authorities  also  aie  divided  into  three 
classes — good,  bad,  and  indifferent — and  so  long  as 
human  nature  exists  it  is  to  be  feared  that  leaving 
such  a  question  to  local  authorities  might  end  in 
chaos.  A  better  suggestion  by  Mr.  Clare,  which  he 
offered  in  his  opening  remarks,  was  the  promotion 
of  a  Round  Table  Conference  which  should  consist 
of  road  makers,  road  visers,  and  manufacturers,  who 
should  call  no  evidence,  but  merely  talk  things  over 
and  see  if  some  agreement  could  not  be  come  to  on 
the  subject.  Mr.  Elford's  paper  dealt  with  the 
questions  of  weights  of  loads,  their  distribution  on 
the  axles,  and  other  jDractical  matters,  and  was  of 
extreme  interest.  E  nfortunately  it  was  not  well 
discussed,  as  the  meeting  appeared,  with  few  excep- 
tions, to  consist  of  laymen  who  were  not  able  to 
understand  the  points  he  brought  forward,  but  his 
suggestions  as  to  the  constitution  of  a  Central 
Goveiument  Department  to  deal  with  all  road 
questions  were  verj-  favourably  received. 

The  impressions  left  on  the  mind  after  attending 
the  conference  may  be  stated  shortly  as  follows  : — 
(I)  That  all  self-propelled  heavy  traffic,  especiallj- 
the  motor  omnibus,  are  anathema  to  most  of  the 
local  authorities ;  (2)  that  it  is  unfair  for  a  local 
authorit}-  to  spend  money  on  local  roads  which  are 
used  by  "foreign"  traffic;  (3)  that  the  financial 
aixangements  and  other  matters  connected  with 
roads  should  not  be  left  in  the  hands  of  local 
authorities,  but  in  those  of  a  central  authority — 
preferably  the  Road  Board — which  should  be  given 
extended  powers  ;  (4)  that  the  upkeep  of  roads 
should  be  a  national  and  not  a  local  dutj-  ;  (5)  that 
some  further  organisation  of  local  authorities 
throughout  the  country  is  desii-able  ;  (6)  that  the 
laws  relating  to  extraordinary  traffic  are  practically 
useless  and  require  amending,  or  abolishing;  (7)  that 
the  recent  laws  relating  to  self-propelled  traffic 
should  be  codified,  amended,  and  enlarged  ;  (S)  that 
nothing  in  the  way  of  further  legislation  can  be 
attempted  till  the  war  is  over ;  (9j  that  a  number  of 
the  delegates  were  there  for  the  purpose  of  seeino- 
whether  they  could  not  throw  the  burden  of  pay- 
ment for  road  construction  and  maintenance  upon 
other  shoulders  than  their  own.  We  gather  that  in 
the  view  of  the  conference,while  there  are  some  county 
and  other  rural  authorities  who  are  alive  to  the  fact 
that  the  roads  of  this  country  must  le  constructed 
to  meet  the  altered  conditions  of  traffic,  there  aie 
others  who  are  not  so  enlightened,  and  the  confer- 
ence argued  that  so  long  as  our  roads  are  not  dealt 
with  on  a  more  uniform  system,  trouble  will  arise, 
and  consequently  that  the  sooner  it  is  realised  that 
the  question  of  roads  is  now  an  Imperial  one  and  no 


longer  one  with  which  the  numerous  local  authorities 
can  deal,  the  better  it  will  be. 


Horse  V.  Motor 
Traction. 


Jlotor  traction  has  made  such 
rapid  advances  in  recent  years 
that  the  .-juestion  of  mechanical 
haulage  for  municipal  work  has  inevitabh'  been 
forced  to  the  front,  and  municipal  engineers  through- 
oiit  the  country  now  find  themselves  obliged  to 
consider  in  regard  to  what  services  horse  traction 
may  with  economy  be  superseded.  The  paper  on 
"  Horse  Traction  in  relation  to  Cleansing  Work  " 
which  was  read  last  week  before  the  Institute  of 
Cleansing  Superintendents  by  Mr.  W.  H.  Hamblett, 
of  Salford,  will  therefore  be  read  with  great  interest. 
In  the  first  place  it  must  be  recognised  that  no 
general  rule  can  be  laid  down,  nor  can  any  simple 
answer  be  given  to  the  unqualified  question,  Hoi'se 
or  motor  '?  The  problem  must  be  faced  in  each 
district  with  due  regard  to  its  size,  topography,  and 
depot  accommodation  ;  while  different  considerations 
also  arise  in  regard  to  the  various  services  for  which 
motor  traction  is  available.  The  statistics  pi'esented 
by  Mr.  Hamblett  in  his  paper  are  specially  valuable, 
inasmuch  as  they  are  based  upon  information 
received  by  him  in  answer  to  specific  questions  put 
to  some  thirty  authorities  in  all  parts  of  the  country. 
The  general  result  may  be  summarised  by  saying 
that  mechanical  fraction  is  most  favoured  for  the 
work  of  street  watering  and  machine  sweeping, 
while  opinion  appears  to  be  almost  equally  divided 
in  regard  to  the  removal  of  house  refuse  and  clinker. 
In  regard  to  street  cleansing  work  there  is  a  con- 
siderable preponderance  of  opinion  against  the  use  of 
the  motor,  largely  due  no  doubt  to  the  continual 
stopping  and  restarting  wliich  are  necessary  for  the 
operation  of  "  picking-up."  In  this  connection  it  is 
significant  that  the  motor  appears  to  be  favoured  for 
those  branches  of  work  — street  watering  and 
machine  sweeping — to  which  the  non-stop  principle 
is  most  applicable.  It  is  rather  surprising  to  find 
that  so  many  localities  appear  to  favour  mechanical 
traction  for  house  refuse  and  clinker  removal. 
Taking  into  consideration  the  high  capital  cost  of  a 
motor  wagon,  the  necessarily  slow  process  of  collec- 
tion becomes  a  sheer  extravagance,  which,  it  would 
seem,  can  only  be  ju.stified  by  a  corresponding  saving 
on  a  long  distance  run  to  a  very  remote  depot  or  tip. 
Even  in  such  cases,  the  question  of  the  establish- 
ment of  subsidiarj^  receiving  depots  to  which  the 
material  might  be  taken  by  horse  vans  for  transfer 
to  motors  would  be  worthy  of  consideration.  Enough 
has  been  said  to  show  the  interest  and  importance 
of  the  whole  subject.  For  the  rest,  we  must  refer 
our  readers  to  the  extracts  from  Mr.  Hamblett's 
paper  which  will  be  found  in  another  column. 


Reinforced 
Concrete. 


The  regulations  with  respect 
to  the  construction  of  buildings 
wholly  or  partly  of  reinforced 
concrete  were  again  submitted  to  the  London  County 
Council  on  Tuesdaj'.  The  authority  to  make  these 
regulations  was  conferred  by  section  23  of  the 
London  Count j'  Council  (General  Powers)  Act, 
1909,  and  the  original  draft  was  before  the  Council 
so  long  ago  as  November,  1911.  The  regulations 
were  prepared  after  consultation  with  the  Institution 
of  Civil  Engineers,  the  Royal  Institute  of  British 
Architects,  the  Surveyors  In.stitution,  the  Conci'ete 
Institute,  and  other  associations  and  committees 
interested  in  the  matter.  The  regulations  having 
been  made  by  the  Council  were  submitted  to  the 
Local  Government  Board  for  allowance.  After  pro- 
longed negotiations  with  the  Board  a  revised  draft 
of  the  regulations  was  prepared,  and  the  Council  in 
June,  1913,  made  regulations  in  accordance  with  this 
draft.  Tlie  amended  regulations  were  submitted  to 
the  Board  for  allowance,  and  in  accordance  with  the 
provisions  of  the  Act  the  four  institutions  before 
mentioned  were  informed  of  the  Council's  intention 
to  apply  for  the  allowance  of  the  Board.  Further 
negotiations  have  taken  place  with  the  Board  and 
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the  institutions,  and  numerous  suggestions  for 
nioditieations  in  the  regulations  have  been  receiveil. 
In  reporting  to  the  Council  on  Wednesday',  the 
Building  .\cts  I'oniniitteo  acknowledge  the  assistance 
that  has  been  derived  from  the  co-oi)eration  of  the 
sevei-al  technical  bodies  leferred  to,  and  intimate 
that  the  Local  Government  Board  has  now  e.xpressed 
the  opinion  that  the  regulations  as  now  amended 
might  pi-operly  be  allowed.  The  general  effect  of 
the  tinal  revision  is  that  the  regulations  are  now 
rather  less  onerous  than  when  they  were  before  the 
Council  on  the  last  occasion.  Although  they  are 
legallj'  limited  in  their  operation  to  the  county  of 
London,  there  can  be  little  doubt  that  these  regula- 
tions will  be  taken  as  a  model  for  many  other  areas. 
We  note  with  satisfaction,  therefore,  not  only  the 
extreme  care  with  which  they  have  been  prepaied, 
but  also  the  statement  made  b}'  the  Committee  that 
if  as  the  i-esull  of  experience  gained  during  the  ne.\t 
few  years  it  should  be  found  that  alterations  are 
desirable  thei-e  should  he  no  dilficully  in  modifying 
them. 


The   Virtue  of 


On  the  occasion  of  the  annu;il 


meeting  and  conference  of  the 
Institute  of  Cleansing  Super- 
intendents, whicii  opened  iii  London  on  Thursday  of 
last  week,  a  very  interesting  address  was  delivered 
by  Mr.  1).  Kennedy,  of  Kensington,  who  has  l>ej;n 
elected  to  the  presidential  chair  for  the  ensuing  year. 
The  existence  of  such  an  oi'ganisation  should  be 
welcomed  in  the  public  interest  as  an  evidence  that 
those  who  ate  responsible  for  the  control  of  the 
cleansing  service  in  our  larger  towns  and  cities  have 
a  full  realisation  of  the  verj'  important  part  which 
their  work  plays  in  the  maintenance  of  the  public 
health.  It  is  of  special  importance  at  the  present 
time  that  the  work  of  cleansing  should  bo  main- 
tained at  a  point  of  high  efficiency,  as  the  Local 
Government  Board  have  been  the  first  to  recognise 
in  pointing  out  that  some  limit  must  be  placed  upon 
the  release  of  the  ordinary  working  statf  for  the 
service  of  the  Crown.  In  many  districts  this  limit 
has  already  betn  reached,  and  the  neces.sar}'  work 
can  only  be  caiTie<l  on  with  the  co-operation  of 
householders,  who  should  be  called  upon  themselves 
to  burn  as  much  of  their  refuse  as  possiide  and  so 
limit  the  amount  to  be  handled  and  disposed  of  by 
the  authorities.  In  this  connection  Mr.  Kennedy 
quoted  a  circular  which  has  been  issued  by  the 
Kensington  Borough  Council  in  which  it  is  urged  that 
by  burning  all  combustible  refuse  the  householder, 
at  the  same  time  as  he  i-enders  a  public  service,  can 
effect  economy  in  fuel,  and  also  assist  in  keeping 
down  the  amount  he  will  be  called  upon  to  pay  in 
the  general  rate  for  this  branch  of  the  council's 
work.  One  of  our  statesmen  has  recently  reminded 
the  country  that  the  duty  of  preparing  for  peace  is 
no  more  to  be  neglected  than  that  of  preparing  for 
war.  In  our  view,  this  observation  has  a  special 
application  in  the  realm  of  public  health,  for  in  the 
past  disease  has  almost  invatiably  corneas  the  after- 
math of  war.  Civic  cleanliness  is  not  the  least 
effective  means  by  which  this  enemy  may  be  fore- 
stalled ;  so  that  the  work  of  the  Institute  of  Cleansing 
Superintendents  will  be  of  more  than  ordinary 
importance  in  the  immediate  future. 


Solid  Tyre 


Following  on   the   recent   issue 

Di^  n:^^r.t^,^      ^f  ^  Report  on  Pneumatic  Tyre 
Rim  Diameters.    r>-  i         i    ,         i  -i        t.i 

Kims     for     Automobiles,    Motor 

Cycles  and  Cycles,  the  Engineering  Standards  Com- 
mittee have  now  published  a  report  on  Solid  Tyre 
Rim  Diameters  for  Commercial  Motor  Vehicles 
(Report  No.  7I*J,  the  work  of  the  Sectional  Com- 
mittee on  Automobile  Parts,  of  which  Cohmel 
H.  C.  L.  Holden,  C.fJ.,  R.A.,  is  chairman.  The 
present  publication  amplifies  the  recommendation 
contained  in  the  interim  report  on  this  subject 
which  was  Lssued  in   July  of  last  year.     The   new 
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report  gives,  in  addition  to  the  standaid  rim 
diameters,  the  limits  witliin  wiiich  the  rims  must 
be  manufactured,  and  reconmumdations  in  regard 
to  the  lead  to  facilitate  the  fitting  of  the  lyrus\nd 
the  number  and  width  of  the  slots  required  for  the 
removal  of  tyres  if  rims  with  raised  fhinges  are 
used.  The  report  also  contains  a  very  useful  recom- 
mendation that  solid  tyres  themselves  shall  be 
clearly  marked  with  the  width  of  tyre  base  and  the 
diameter  of  the  standard  rini  they  are  intended 
to  fit. 

As  in  the  case  of  the  jmeumatic  tyio  rims  the 
pioneer  work  in  connection  with  the  standard isiitioa 
of  those  for  solid  tyres  was  undertaken  liy  the  Tyro 
Coniniittec  of  the  Society  of  Motor  ilanufactureis 
and  Traders,  Ltd.,  under  the  chairmanship  of  Major 
J.  Sealy  Clarke.  Mr.  W.  H.  Paull,  who  analysed 
tlio  data  obtained  from  the  various  tyro  and  chassis 
makers,  found  tiiat  there  were  in  use  a  very  large 
and  unnecessary  iiumlier  of  wheel  diameters,  within 
the  range  of  30  to  42  inches,  all  of  which  more  or 
less  closely  approached  each  other  but  were  not 
interchangeable.  It  was  ascertained  from  the 
chassis- makers  that  there  was  no  real  demand  for  a 
very  large  number  of  the  sizes  listed  by  tyre-makers, 
and  by  a  careful  process  of  elimination  it  was  found 
practical  to  reduce  the  number  of  diameters  to  six, 
and  at  the  ^anle  time  cover  practically  all  the 
requirements  of  llie  commercial  motor  imiii.'-try. 
It  is  hoped  that  the  time  may  not  be  far  distant 
when  this  number  can  be  still  further  reduced  to 
four  or  even  less,  and  with  this  object  in  view  the 
committee  recommend  that  the  use  of  two  of  the 
six  standard  sizes  should  be  dispensed  with  for 
general  pur[)oses. 


Surveyors  and  .  ]^°.  ^'"JJ"  ^f^^"  ''.^■''''^."':'^  *'^'^*^ 
War  Work  "' their  ofheial  capacity  civic  engi- 
neers have  rendered,  and  are 
rendering,  j-eoman  .service  to  their  country  by  giving 
freely  of  their  professional  skill  and  labour  to  assist 
the  militaiy  authorities.  It  is  galling  to  find  in  so 
many  cases  that  the  proof  of  this  cannot  be  pub- 
lished because  it  comes — very  properly  we  are  bound 
to  admit — under  the  veto  of  the  censor's  blue  j)cncil, 
generally  with  the  brief  intimation  that  "this 
relates  to  the  movement  of  troops,  and  as  such  can- 
not be  published."  We  have  before  us,  as  an 
instance,  most  interesting  details  of  a  case  in  which 
a  borough  engineer,  at  practically  a  moment's  notice, 
advised  on  and  assisted  with  the  preparation  of  a 
number  of  camps  for  some  thousands  of  men  and 
horses,  and  everything  was  ready  in  two  weeks,  though 
it  included  the  laying  of  three  miles  of  water-pipes. 
Graceful  and  well-deserved  recognition  of  the  assist- 
ance given  was  made  to  the  town  council  hy  the 
General  in  command  of  the  disti'ict,  who  asked  that 
his  special  thanks  should  be  conveyed  to  the  sur- 
veyor. We  hope  to  chronicle  moi-e  fully,  when  the 
ban  of  the  censor  can  happily  be  removed,  tiiis  and 
many  other  instances  of  how  our  civic  engineers  did 
"thoir  little  bi(s  "  in  the  Wmvs  of   niitiorKil  stivss. 


Destructor 
Sy-products. 


In  ilii'se  days,  when  the  gospel 
if  strict  economy  is  being  so 
usistently  preached,  a  papei- 
dealing  with  the  utilisation  of  the  by-products  and 
residuals  of  the  refuse  destructor  has  a  special 
interest.  We  make  no  apology  therefore  for 
devoting  space  this  week  to  some  copious  extracts 
from  the  paper  on  this  subject  which  was  read  last 
week  by  Mr.  J.  A.  Priestley,  the  Cleansing  Super- 
intendent to  the  Sheffield  Corpoi'ation.  The  prin- 
cipal by-products  with  which  he  dealt  were  fish 
and  animal  offal,  which  may  be  converted  into 
an  artificial  manure,  readily  saleable  at  a  profit 
in  nonnal  times  ;  paper,  which  can  be  pressed  into 
liales  and  re-used  by  the  paper  maker  ;  tins  and 
ironware,  the  incombustible  nature  of  whicli  neces- 
sitates sepai'ato  treatment  ;  and  glass,  which  may 
be  sold  at  a  good  price. 
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The  author  would  first  submit  that  the  question  is 
one  which  should  be  looked  at  as  a  business  proposi- 
tion, that  the  main  consideration  should  be,  not 
whether  traffic  of  the  description  referred  to  is  advan- 
tageous, damaging,  beneficial  or  costly  to  local  inte- 
rests, but  whether,  and  if  so  to  what  extent,  it  is,  in 
the  broadest  sense,  "good  business"  for  the  nation, 
either  directly  or  indirectly. 

It  is  generally  agreed  that  for  good  or  ill,  and 
whether  we  like  it  or  not,  mechanical  highway  traffic 
has  come  to  stay,  and  although  it  is  possible  by 
legislation,  and  by  that  obstructive  inertia  which  is 
often  one  of  the  most  useful  weapons  of  highway  and 
other  jDublic  authorities,  to  retard  its  development 
and  limit  its  scope  to  a  serious  extent,  it  has  already 
acquired  too  much  vitality  to  be  easily  killed. 

As  a  road  engineer  the  author  has  had  his  share  of 
the  annoyance  and  discouragement  of  seeing  good 
macadam  roads  spoiled  in  a  vei-y  short  time  by  heavy 
motor  traffic,  and  he  has  much  sympathy  with  those 
who  are  burdened  with  the  responsibility  of  miles  of 
macadam  roads  which  have  in  recent  years  become 
subject  to  this  class  of  traffic,  and  who  are  without 
the  funds  necessary  to  provide  suitable  surfaces,  and 
in  many  cases  sufficient  foundations,  to  meet  the  new 
conditions. 

It  is  not  surprising  that  under  such  ciixumstances 
many  should  be  found  who  hold  strong  views  as  to 
the  desirabilitly  of  applying  stringent  restrictions  to 
this  class  of  traffic.  In  many  cases  the  localities  upon 
which  fall  the  cost  of  maintaining  roads  to  carry  an 
ever-increasing  volume  of  such  traffic  reap  absolutely 
no  direct  benefit,  and  there  is  grave  danger  that, 
unless  the  burden  can  be  eased  considerably,  the 
feeling  of  resentment  which  arises  from  the  existing 
unfair  conditions  may  bring  about  results  which  may 
seriously  cripple  important  industries  and  impede 
national  progress.  The  effect  of  such  a  result  upon 
national  interests  would  no  doubt  far  outweigh  the 
cost  of  providing  roads  suitable  and  sufficient  for 
modern  traffic. 

The  author  cannot,  however,  agree  with  those  who 
demand  that  all  roads  should  be  made  suitable  for  all 
traffic,  as  this  would  be  extravagant  and  unnecessary, 
but  in  his  view  such  roads  as  are  reasonably  necessary 
to  enable  the  industries  of  the  nation  to  be  carried 
on  with  a  high  standard  of  efficiency  should  be  pro- 
vided. He  submits,  however,  that  the  nation  should 
find  the  additional  funds  required  to  provide  what  is 
necessai-y  in  the  national  interests. 

It  is  obvious  that  the  latter  proposition  involves 
some  measure  of  control  of  mechanical  traffic,  but  if 
such  control  is  based  upon  a  broad,  business-like  view 
of  the  question,  it  should  occasion  no  obstruction  to 
industry  or  hardship  to  individual  commercial  inte- 
rests. Much  of  the  present  trouble  arises  from  the 
unreasonable  use  of  roads  and  lack  of  proper  regu- 
lating powers.  For  instance,  it  is  obviously  not  in 
thenational  interest  that  a  contractor,  in  the  hope  of 
saving  £.50  by  using  motor  lorries  in  the  place  of 
horse-di-awn  vehicles  for  carting  the  materials  required 
for  a  contract,  should  be  allowed  to  do  £1,000  worth 
of  damage  to  a  road  quite  adequate  for  ordinary 
traffic,  and  which,  apart  from  this  one  job,  is  unlikely 
to  be  required  to  again  carry  mechanical  traffic  of 
sufficient  weight  or  volume  to  cause  any  appreciable 
.  damage.  Again,  it  is  not  in  the  national  interest  that 
heavy  motor  traffic  should  be  allowed  to  ruin  resi- 
dential roads  when  other  roads  capable  of  carrying  this 
class  of  traffic  have  been  provided  and  can 'be  used 
without  serious  inconvenience. 

It  is  well  known  that  in  many  localities  heavy 
motors  have,  without  warning,  adopted  a  route  over 
roads  unfit  for  such  traffic,  which  roads  have  in  con- 
sequence, been  quickly  cut  to  pieces  and,  after  the 
highway  authority  has  roconstructod  them  at  great  cost, 
the  traffic  has  been  transferred  to  an  entirely  new 
route,  where  the  process  has  been  repeated.  Other 
examples  of  unreasonable  wear  could  be  given  but 
the  foregoing  are  sufficient  to  indicate  the  importance 
of  devising  some  means  by  which  the  use  of  highways 
by  heavy  motor  traffic  may  be  properiy  regulated 

In  addition  to  regulations  of  this  character  it  is 
also  desirable  that  the  existing  regulations  as  to  the 
construction,    loading,    and    speed    of    heavy    motors 
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should  be  revised.  The  author  suggests  that  the 
regulations  relating  to  vehicles  are  by  no  means  so 
important  as  those  relating  to  the  user  of  the  high- 
ways by  such  vehicles,  and  he  is  of  opinion  that  the 
most  satisfactory  solution  of  the  problem  will  bo 
found  in  the  direction  of  the  provision  of  sufficient 
suitable  roads  to  meet  the  reasonable  requirements  of 
the  traffic  and  by  so  regulating  the  user  of  roads  by 
lieavy  motors  as  to  prevent  undue  damage.  In  these 
circumstances  it  may  be  found  desirable,  in  the  national 
interests,  to  reduce  rather  than  increase  the  stringency 
of  the  existing  regulations  under  the  Motor  Car  Acts 
relating  to  lieavy  motor  cars,  and  to  regulate  the 
vehicles  themselves  to  such  an  extent  only  as  may  be 
required  for  public  safety,  and  to  prevent  unnecessary 
damage  to  reasonably  good  roads. 

The  main  difficulty  of  local  highway  authorities  in 
providing  sufficient  suitable  roads  is,  of  course, 
financial  in  character,  and  arises  from  the  fact  that 
they  have  upon  their  hands  miles  of  roads  without 
any  sufficient  foundation,  and  many  more  miles  coated 
with  materials  absolutely  unfit  for  modern  heavy 
traffic,  but  which  have  in  recent  years  been  called 
upon  to  carry  such  traffic.  Where  new  roads  are 
being  constructed  the  solution  of  the  problem  is 
simple,  as  it  is  generally  conceded  that  it  is  true 
economy  to  construct  a  road  in  a  thoroughly  sub- 
stantial manner  in  the  first  instance  and  thus  reduce 
subsequent  maintenance  charges  to  a  minimum. 

As  before  suggested,  the  financial  aspect  of  the  ques- 
tion can  only  be  satisfactorily  dealt  with  by  a  broad- 
minded  and  liberal  use  of  national  funds  and  credit. 

It  has  been  suggested  that  the  situation  might  be 
met  by  annual  subsidies  to  local  authorities  towards 
the  cost  of  the  maintenance  of  their  roads.  While 
this  course  might  be  adopted  to  a  small  extent  with 
some  advantage  during  the  few  years  which  should 
constitute  the  transition  period  from  bad  roads  to 
good,  the  author  is  of  opinion  that  it  is  a  policy  which 
is  not  financially  sound,  and  therefore  should  be 
discouraged  as  far  as  possible. 

Experience  has  already  shown  that  once  a  road  has 
been  so  reconstructed  as  to  carry  satisfactorily  the 
traffic  passing  over  it,  the  annual  maintenance  charges 
are  almost  invariably  reduced,  so  that  it  is  not  in 
respect  of  these  charges  that  the  local  authorities 
require  assistance. 

At  the  present  time  large  sums  of  money  are  being 
almost  entirely  wasted  by  highway  authorities  upon 
patching  and  repairing  bad  I'oads — which  never  will 
be  good  until  they  are  reconstructed  —  because 
of  the  difficulty  of  obtaining  funds  to  meet  the  initial 
cost  of  such  reconstruction.  These  sums,  if  capitalised, 
would,  in  many  cases,  be  sufficient  to  cover  the  initial 
cost  referred  to,  and  in  all  cases  would  cover  a  sub- 
stantial part  of  the  cost.  What  appears  to  be  I'equired, 
therefore,  is  a  system  under  which  the  cost  of 
necessary  road  improvement  and  reconstruction  works 
would  be  advanced  to  local  highway  authorities,  part 
by  way  of  loan,  the  repayments  of  which  should  not 
impose  upon  the  authority  any  appreciably  greater 
burden  than  they  have  at  present,  after  allowing  for 
saving  in  maintenance,  scavenging,  watering,  and 
othet  charges,  and  the  balance  as  a  free  grant  towards 
the  additional  cost  necessary  in  the  national  interest. 
The  Road  Board  have  been  working  upon  somewhat 
similar  lines  during  the  past  few  years,  Ijut  to  produce 
the  desired  effect  within  a  reasonable  time  the  author 
suggests  that  the  problem  must  be  tackled  upon  a 
much  larger  scale. 

It  appears,  therefore,  to  be  of  paramount  import- 
ance that  national  funds  and  credit  should  be  avail- 
able for  road  improvement  work  of  a  pemianent  or 
semi-permanent  character  to  a  much  greater  extent 
than  has  been  the  case  in  the  past.  On  the  other 
hand,  it  is  essential  that  care  be  taken  to  prevent 
the  National  Exchequer  from  assuming  any  part  of 
the  responsibilities  which  should  rightly  fall  upon 
local  funds. 

As  previously  mentioned,  the  greatest  difficulty  is 
the  provision  of  money  to  meet  the  initial  expenditure, 
and  if  this  is  met  by  the  use  of  the  national  credit, 
it  is  probable  that  the  large  sum  which  will  be  required 
during  the  first  few  years  could  to  a  great  extent  be 
repaid  by  local  authorities,  so  that  the  ultimate  cost 
to  the  State  need  not  be  heavy. 

As  a  basis  for  discussion  only,  the  author  puts 
forward  tlie  following  outline  of  a  scheme  for  dealing 
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with    the    phase    ol    the    question    now    under    con- 
sideration ; — 

He  suggests  tlie  constitution  o!  a  Central  Govern- 
ment Department  to  discharge  the  following 
functions — viz.  : — 

(1)  To  consult  with  local  authorities,  heavy  motor 

users,  carriers  and  others  interested  in  the 
subject,  and  to  make  full  enquiries  as  to  the 
roads  in  the  country  which  sliould  be  avail- 
able for  heavy  mechanical  traction,  and  to 
classify  such  road.  To  determine  in  wliat 
order  and  to  what  extent  such  roads  sliould 
be  improved. 

(2)  To  ascertain    the   probable  cost  of    such    road 

inipi-ovoment  works,  and  to  determine  the 
proportion  of  cost  and  the  amount  and  rate 
of  repayments  whicli  should  reasonably  be 
borne  by  the  local  authority. 

(3)  To  make  orders  from  time  to  time,  as  may  be 

deemed  necessary,  requiring  local  authorities 
to  execute  roeid  improvement  works  upon  terms 
and  conditions  refen-ed  to  in  the  previous 
paragraph. 

(4)  Where  the  improvement  of  roads  outside  the 
area  of  a  local  autliority  is  primarily  required 
in  the  interest  of  the  trade  of  such  area,  to 
determine  if  and  to  what  extent  and  in  what 
manner  contributions  towards  tlie  cost  of  such 
road  improvements  shall  be  made  by  the 
authority  in  the  interests  of  whose  area  they 
are  required. 

(J)  To  advise  His  Majesty's  Treasury  from  time 
to  time  as  to  tlie  sums  to  be  advanced  to  local 
authorities  by  way  of  loan  for  road  improve- 
ment works,  and  as  to  the  conditions  of  re- 
payment,  and    also  as  to  tlie    grants  whicli 
should    be  made  for  the  same    purpose,  upon 
the    basis  of    the  conditions    referre<l    to    in 
paragraph  3. 
(C)  (3ii    the  application    of    local    authorities,   to 
make  orders  from  time  to  time  restricting  or 
prohibiting     the     use     of     roads     by     heavy 
mechaiucal   traction,  on   being    satisfied   that 
they  are    not    reasonably  necessary  for    this 
purpose. 
(7)  To  collect,  tabulate,  and  publish  information, 
and  conduct  experiments  in  reference  to  the 
use    of    materials,   plant,   and    processes    for 
road  construction  and  I'epair,  and  the  cost  of 
same. 
The  constitution  of  such  a  department  as  that  men- 
tioned above  would  involve  only  the  extension  of  the 
organisation    and    the  increase  of    the  powers  of    the 
Road  Board.      It  is  generally   agreed   that  this   body 
has  already  done  much  excellent  work,  having  regard 
to  the  limited  means  at  its  disposal,  and  the  author 
suggests  that    in  the  greater  work  outlined  above    it 
would  have  the  full  confidence  of  local  authorities  and 
others  interested  in  roads  and  traffic. 

Having  i-egard  to  the  advantages  which  would  accrue 
to  owners  and  users  of  heavy  motors  of  all  kinds  by 
the  reduction  of  tractive  effort  required,  decreased 
wear  and  tear  of  vehicles,  &c.,  as  a  result  of  the  pro- 
vision of  good  substantial  roads  with  clean,  smooth 
surfaces,  it  would  not  be  unreasonable  that  they  should 
be  called  upon  to  bear  directly  some  proportion  of 
the  cost  of  the  necessary  road  improvements,  and  the 
author  suggests  that  this  might  be  secured  by  a 
graduated  tax  on  each  vehicle. 

RECULATIO.NS    AS    TO   .VEHICLES. 

The  question  of  regulations  in  reference  to  the  con- 
struction, speed,  and  loading  of  heavy  motors  is  of 
considerable  importance  if  it  is  assumed  that  a  large 
proportion  of  the  roads  of  the  country  necessary  for 
heavy  motor  traffic  are  to  remain  indefinitely  in  their 
present  condition  with  surfaces  of  ordinai-y  macadam 
and  similar  low-grade  material.  On  the  other  hand, 
the  author  submits  that  if  some  such  scheme  for  the 
improvement  of  roads  required  for  heavy  traffic  as 
that  already  outlined  is  adopted,  this  question  becomes 
one  of  quite  secoridaiy  importance.  The  following 
remarks  are  based  upon  the  latter  assumption. 

In  the  author's  opinion  the  most  destructive  factors 
so  far  as  roads  are  concerned  are  high  speed  and 
small  wheels,  combined  with  heavy  loading.  Even 
■  ^ceptionally  heavy  loads  on  wheels  of  large  diameter 

id  reasonable  width,  travelling  at  a  slow  rate,  cause 

)y  little  damage  to  macadam  roads  in  fair  condition, 
except  immediately  after  a  frost,  wliereas  fast  traffic 
on  small  wheels  and  with  much  lighter  loads  soon 
causes  considerable  damage. 

It  must,  moreover,  be  borne  in  mind  that  the  better 
and  more  regular  the  surfaces  of  the  roads  the  smaller 


the  damage,  even  with  this  typo  of  traffic,  and  the 
damage  increases  at  an  alarming  rate  as  the  surface 
becomes  worn  and  uneven. 

Given,  therefore,  a  foundation  of  sufficient  strength 
to  can-y  the  weight  of  traffic  brought  upon  the  road, 
and  a  wearing  coat  of  material  which  will  retain  a 
smooth  and  even  surface,  the  factors  referred  to  will 
not  greatly  affect  the  rale  of  wear. 

Under  these  circumstances  it  appears  to  the  author 
that  the  present  restrictive  regulations  might,  to  a 
large  extent,  be  repealed,  and  that  the  construction, 
speed,  and  loading  might  be  taken  into  consideration 
in  framing  the  graduated  tax  previously  suggested. 
In  his  opinion  more  would  be  gained  by  encouraging 
niaiuifai'turers  to  design  vi-hicles  which  are  least  likely 
to  cause  damage,  and  carriers  to  use  them  in  the  least 
objectionable  manner,  by  a  direct  monetary  concession 
than  by  imposing  arbitrary  restrictions  which  might 
interfere  unduly  with  important  industries. 

The  author  suggests  a  system  of  taxation  somewhat 
on  the  lines  of  the  following  formula  : — ■ 

Standard  wheels,  30  inclios  iu  diameter. 

Tj-res,  nou-rcsilient. 

W  =  grcater  axle  weight  (tims). 

W'  =  8maller  axle  weight  (tuns), 

S  =  maximum  speed  (miles  per  hour). 

T  =  annual  tax  in  respect  of  greater  axle  weight. 

T'  =  annual  tax  in  respect  of  smaller  axle  weight. 

T  +  T'  =  tutal  annual  tax. 

A  =  53.,    B  =  l3.     3d.    when    maximum   weight    of    loaded 

vehicle  does  not  exceed  7  tons. 
A  =  6s.  8d.,   B  =  Is.  8d.  when  maximum  weight  of  loaded 

vehicle  does  not  oiceod  12  tons. 

Total  tax  to  be  reduced  by  15s.  for  every  1  in. 
increase  in  diameter  of  wheels  over  3G  in.,  in  respect 
of  each  pair  of  wheels  so  increased  in  diameter. 

Total  tax  to  be  increased  by  30s.  for  every  1  in. 
decrease  in  diameter  of  wheels  under  36  in.,  in  respect 
of  each  pair  of  wheels. 

The  effect  aimed  at  by  this  suggested  basis  of  taxa- 
tion is  the  encouragement  of  even  distribution  of 
-weight,  moderate  speeds  and  loading,  and  of  the  use 
of  large  diameter  wheels,  without  unduly  restricting 
the  use  of  any  vehicles  which  may  be  necessary  for 
the  proper  and  efficient  development  and  carrying  on 
of  any  industry. 

Tlie  following  table  gives  typical  examples  of  the 
application  of  the  formula : — 


MaxiiQum  weiebt  o) 
loiwlcd  vebiple. 

w 

W 

s 

T 

T' 

Total  tai. 

e 

£  s. 

d. 

£  s.    d. 

7  tons 

4 

■A 

10 

10 

1   17 

G 

11  17     6 

G 

1 

10 

15 

0  12 

6 

15  12     6 

12     ,, 

f) 

6 

() 

12 

3     0 

0 

15     0     0 

() 

(i 

9 

18 

4   10 

0 

22  10     0 

9 

8 

G 

18 

1    10 

0 

19   10     0 

9 

:i 

9 

27 

2     5 

0 

29     5     0 

It  is  suggested  that  the  width  of  the  tyre  should 
be  proportionate  to  the  maximum  load  upon  and  the 
diameter  of  the  wheels,  on  the  lines  of  the  present 
regulations. 

There  appears  to  be  considerable  difference  of 
opinion  as  to  the  relative  amount  of  damage  caused 
by  steel  and  rubber  tyred  wheels.  It  camiot  be  dis- 
jjuted  that  rubber-tyred  motor  'buses  are  most 
destructive  to  ordinary  macadam  roads,  and  they  also 
ajjpear  to  have  a  damaging  effect  on  roads  of  higher 
grades. 

The  author  suggests  that  the  cause  of  this  is  pro- 
bably to  be  found  mainly  in  the  high  speeds  and  small 
diameter  wheels  employed.  This  phase  of  the  question 
appears  to  be  one  which  might  very  usefully  foi-m  the 
subject  of  special  investigation. 

It  is  generally  agreed  that  cross-bars  should  not  be 
allowed  on  steel  tyres,  but  that,  if  the  grip  with 
smooth  tyres  is  insufficient,  the  surface  of  the  tyres 
themselves  should  be  grooved. 

The  author  suggests  that  all  questions  as  to  the 
construction,  &c.,  of  heavy  motors  is  one  which  should 
be  investigated  and  considered  by  a  joint  committee 
of  road  engineers,  manufacturers,  and  users,  who 
should  report  to  the  authority  empowered  to  make 
regulations  affecting  vehicles  of  this  character. 

In  conclusion,  the  author  would  again  emphasise 
the  importance  of  taking  a  broad  view  of  the  subject. 
Industrial  competition  alter  the  war  may  vei-y  likely 
be  as  keen  or  keener  than  ever,  and  it  is  an  undoubted 
fact  that  improved  transport  facilities  mean  increased 
national  prosperity. 


46 


THE   SUHVEYOii    AND   MUNICIPAL 


Jdlv  9.  191£ 


Destructors  and  their  By-Producti/ 

By   J     A.   PRIESTLEY,  Cleausing    Siiperiuteudent,   Slieffield. 


House  refuse  is,  of  course,  a  very  composite  mixture, 
and  different  localities  have  vai-ying  constituents 
making  up  the  refuse,  but  generally  speaking  the 
composition  of  it  differs  more  m  degree  than  detaU 
Its  composition  does,  however,  affect  the  question  of 
its  disposal,  as  the  percentage  of  incombustible  mate- 
rial detei-mines  the  extent  to  which  subsidiary 
methods  of  disposal  have  to  be  linked  up  with  the 
destructor.  In  some  London  districts  the  combustible 
as  well  as  the  incombustible  material  is  subject  to  a 
careful  sorting,  but  I  personally  have  a  strong 
obiection  to  this  practice.  For  the  purpose  of  this 
paper  I  propose  only  to  deal  with  such  side-products 
as  fish  and  animal  offal,  paper,  tins  and  ironware, 
scrap  iron,  and  glass. 

FISH    AND   ANIMAL   OFFAL. 

The  two  first-named  are  not  found  in  large  quan- 
tities in  house  refuse,  but  every '  cleansing  super- 
intendent knows  they  are  matters  he  has  to  deal  with 
regularly.  If  the  quantity  is  considerable,  it  is  or 
rather  was,  a  paying  proposition  to  put  down  plant 
for  converting  them  into  an  artificial  manure,  and  tins 
is  more  easily  done,  as  this  class  of  refuse  usually 
reaches  the  destructor  more  or  less  separately,  and  has 
not  to  be  sorted  out  from  other  refuse.  The  reason 
I  use  the  past  tense  is  that  war  conditions  have  upset 
the  market  for  this  class  of  material,  and  we  are  such 
a  funny  nation  that,  while  there  is  an  outcry  about 
the  shortage  of  supplies  of  artificial  manures,  the 
native  product  has  be«n  sent  abroad  and  can  still  find 
little  or  no  market  at  home..  With  an  organised  and 
educated  home  market,  the  utilisation  instead  of 
destruction  of  this  class  of  refuse  might  be  luoro 
genei-ally  adopted. 

PAPER. 

Paper  forms  a  very  large  percentage  of  towns' 
refuse,  and  is  easily  combustible,  but  its  bulk  is  far 
in  excess  of  its  calorific  value.  The  difficulty  of  deal- 
ing with  it  separately  is  in  the  question  of  sorting,  but 
here  again  I  think  that  its  utilisation  is  a  paying 
proposition.  Destruction  by  fire  is  not  called  for  by 
its  putrescible  quality,  and  it  can  be  easily  pressed 
into  bales,  which  the  paper  maker  can  work  up  again 
into  a  useful  commodity.  I  may  provoke  a  storm  of 
criticism,  but  I  seriously  suggest  that  it  is  a  profligate 
waste  to  consign  to  the  flames  so  much  valuable  mate- 
rial which  can  be  safely  and-  profitably  utilised. 

TINS   AND   lUONWAKE. 

With  tins  and  ironware  their  incombustible  cha- 
racter necessitates  separate  treatment,  but  if  this  was 
not  so  I  think  a  good  case  could  be  made  out  against 
the  destruction  of  useful  and  valuable  metals.  Nations 
use  up  the  world's  mineral  wealth  year  by  year  with 
a  callous  disregard  of  the  possibility  of  an  exliaustion 
of  supplies,  and  anything  which  helps  to  preserve  sucli 
supply  is,  in  my  opinion,  worthy  of  commendation. 

JMany  local  authorities  in  tlie  past  liave  assisted  in  this 
matter  by  disposing  of  their  tins  to  a  well-known  firm 
who  pi-ofitably  utilised  them,  but  the  war  has  ujiset 
that  arrangement,  as  it  has  upset  many  others.  I 
never  had  any  dealings  with  this  firm  personally,  as 
I  found  I  could  more  profitably  utilise  the  material 
by  the  solder  recovery  jirocess,  followed  by  the  baling 
of  the  detinned  scraji.  The  quantity  of  solder  used 
in  tins  has  gradually  decreased,  until  it  is  doubtful 
•  if  sufficient  can  now  be  obtained  to  make  the  recovery 
of  it  remunerative.  Ten  years  ago  1  was  able  to 
extract  56  lb.  of  solder  per  ton  of  tins,  and  as  this 
found  a  ready  sale  at  from  6d.  to  9d.  per  jiound, 
according  to  the  price  of  tin,  while  the  cost  of  ex- 
traction did  not  amount  to  15s.  per  ton,  and  the  result- 
ing scrap  had  a  selling  value  in  excess  of  the  untreated 
tins,  it  will  be  seen  that  the  proposition  was  at  that 
time  financially  as  well  as  economically  sound.  To- 
day the  quantity  obtpjned  would  not  reach  half  this 
amount,  but  a  combined  solder  recovei-y  and  detinning 
process  would,  I  believe,  prove  profitable.  The 
essentials  are  a  properly  arranged  furnace,  an  intelli- 
gent attendant,  and  an  undiverted  supply  of  tins,  for 
it  is  a  well-disciplined  cleansing  department  whose 
depot  receives  all  the  scrap  which  its  dustmen  collect. 
If  the  process  only  bums  off  the  tin  coating  it  is 
wasteful,  for,  thin  as  such  coating  is  on  the  individual 
tin,   it  amounts    in    the  aggregate    to  a  considerable 


•  I'xtractsfrovn  paperr.ad  at  tlie  Annual  Contereuceof  tbe  Institute 
'I  Cleansing  Superm'en^ents  last  week. 


quantity.  Detinned  scrap  demands  a  better  market 
than  tinned  scrap,  but  a  process  that  loses  the  tin 
is  not  ideally  complete,  and  I  look  forward  to  the 
time  when  this  tin  will  be  recovered. 

I  commend  the  idea  to  the  latent  inventive  faculties 
of  any  ingenious  member  of  this  conference.  Why, 
for  instance,  should  not  the  tin  volatilised  or  oxidised 
and  carried  off  in  the  flue  gases  of  a  solder  furnace 
be  recovered  in  some  form  of  scrubber?  Or,  why 
should  nut  those  towns  in  which  large  quantities  of 
tins  arc  ri.lKi  i.d  establish  a  process  of  tin  recovery  by 
electi..|\  -I-.  surh  as  the  private  firm  I  have  previously 
mcntii'iiid  found  remunerative,  even  after  paying  sub- 
stantial prices  and  railway  carriage  for  the  tins? 

Galvanised  scrap  finds  a  ready  market  anywhei-e, 
and  even  enamelled  ware,  which  was  once  the  rejected 
of  all  scrap  buyers,  may  now  be  treated  by  a  stripping 
process  which  preserves  for  re-use  the  enamel  coating 
and  leaves  a  marketable  scrap  for  the  iron  broker. 

GLASS. 

_The  last  of  my  side  products  is  broken  glass,  which, 
although  also  incombustible,  may,  unlike  tins,  be 
dealt  with  in  the  destructor  without  injuriously  affect- 
ing the  clinker  produced,  but  which  I  have  found  it 
remunerative  to  deal  with  separately.  Whit©  glass, 
if  it  reaches  the  destructor,  may  be  sold  at  a  good 
price,  and  I  have  found  no  difficulty  in  selling  bottle 
glass  at  10s.  to  12s.  Od.  per  ton.  In  the  separate 
disposal  of  some  of  these  side  products  I  must  say, 
however,  I  have  been  assisted  by  the  fact  that  the 
destructor  at  which  they  were  received  was  hand-fired, 
and  the  throwing  aside  of  them  required  no  sorting 
over  of  the  refuse,  to  which,  as  I  have  previously  said, 
I  strongly  object.  The  selection  of  the  refuse  with 
the  mechanically  fed  furnace  is  a  more  difficult  matter, 
but  has  been  accomplished  in  Paris  by  feeding  the 
refuse  on  to  a  transformer  belt  or  conveyor,  from 
which  some  of  the  constituents  of  the  refuse  are  picked 
oif  in  its  course  of  travel. 


The  most  important  by-product  is  heat,  and  it  is 
also  the  most  readily  utilised.  With  a  properly 
arranged  destructor  plant  there  should  be  no  diffi- 
culty in  maintaining  a  constant  evaporation  of  300 
gallons  of  water  per  ton  of  refuse,  which,  after  deduct- 
ing the  power  required  to  work  the  plant,  would  leave 
available  a  surplus  of  at  least  130  to  loO  I.H.P.  per 
ton  of  refuse  burnt  per  hour. 

How  this  steam  should  be  made  use  of  depends  upon 
local  condition?.  In  some  towns  the  application  is 
at  hand,  while  in  others  it  must  be  sought.  If  it  can 
be  profitably  utilised  in  the  department  so  much  the 
better.  If  not,  I  would  urge  upon  all  cleansing 
supeiintendents,  if  possible,  to  supply  "  juice  "  rather 
than  steam  to   electricity   dejiartments. 

This  at  present  constitutes  the  likeliest  outlet  for 
the  surijlus  power,  but  with  the  advent  of  the  electric 
vehicle  a  new  demand  will  be  created  within  the 
department,  and  we  see  the  possibility  of  refuse  supply- 
ing the  motive  power  for  its  own  collection.  In  a 
small  town  this  service  added  to  the  supply  of  power 
and  lighting  for  depot  purposes,  mortar  grinding, 
clinker  crushing,  flag  making,  solder  and  tin  recoveiy, 
baling  processes,  fish  manure  plant,  repairs,  work- 
shops, and  similar  undertakings,  may  absorb  the  bulk 
of  the  power  produced,  but  in  large  towns  there  will 
remain  a  considerable  available  supply  of  surplus 
power,  which  could  pump  "juice"  into  the  electricity 
department's  mains  to  the  extent  of  thousands  of 
units  per  day.  When  we  le<ive  heat  we  come  to  by- 
products, the  utilisation  of  which  demands  veiy  much 
more  ingenuity,  and  I  am  bound  to  confess  that  the 
solution  of  the  residuals  problem  has  not  yet  been 
reached. 

EESIDUALS. 

Grouping  together  the  thre«  residuals,  ashes, 
clinker,  and  flue  dust,  we  have  left  on  our  hands 
practically  one-third  of  our  original  weight  of  refuse. 
This  residue  is  innocuous,  it  is  true,  and  may  be 
tipped  away  without  the  objections  on  sanitary 
grounds  to  which  tipping  towns'  refuse  gives  rise,  but 
it  is  a  sorry  ending  to  our  attempt  to  find  a  use  tor 
everything.  Mortar,  crushed  clinker,  concrete  flags, 
and  disinfectant  powder  all  afford  an  outlet  for  small 
quantities  of  residuals,  but  they  only  absorb  a  fraction 
of  the  total  production.      Filter  beds  at  sewage  works 
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also  use  up  somo.  bul  tlie  clomaml  is  neitliev  constant 
nor  vecunvnt.      How  then  has  it  to  be  utilised? 

I  tliought  a  few  years  ago  I  had  found  a  solution 
in  brick  making,  but  sentiment  and  an  inherent  fault 
were  too  many  for  me  at  the  time.  I  still  tliink. 
however,  that  the  experiment  was  on  right  lines,  and 
I  am  sanguine  enough  yet  to  expect  developments  in 
this  direction.  A  brick  was  produced  at  a  reasonable 
cost,  which  was  hard,  sound,  and  improved  on  keep- 
ing. It  had  two  faults,  the  second  of  which  was  the 
sequel  of  the  first.  It  was  too  absorbent,  though  not 
more  so  than  many  varieties  of  bricks  in  use  to-day, 
and  after  soaking  it  threw  off  excessive  quantities  of 
sulphate  of  soda  on  drying.  Given  an  unprejudiced 
trial  for  the  clinker  brick.  I  see  no  difficulty  in  getting 
rid  of  the  sulphur  in  the  clinker  by  suitable  treat- 
ment, and  in  reducing  tlie  porosity  to  a  minimum  by 
finer  grinding  of  the  ingredients. 


B.R.C."    REINFORCED  CONCRETE   ROADS. 


Tlie  reinforcenieiir  of  road  beds  is  no  new  idea  t'l 
municipal  enginwrs  in  this  country,  but  how  m.iiiy 
aie  there,  we  wonder,  whose  acquaintance  witli  this 
interesting  dej)arture  in  highway  engineering  goes 
much  Ijeyond  the  infoiniation  that  is  available  in  the 
somewhat  scanty  literature  on  the  subject?  Not  ;i 
few  to  whom  this  simple,  means  of  effecting  a  much- 
needed  strengthening  of  their  roads  has  been  sug- 
gested have  immediately  put  foi-ward  as  a  drawback 
to  the  system  the  restrictions  that  it  is  likely  to 
impose  on  the  gas,  water,  and  other  departments  of 
the  public  service  who  so  frequently  find  it  necessary 
to  make  openings  in  the  roads  for  the  laying  or  repair 
of  mains  ;  and  if  it  results  in  nothing  more  than  re- 
moving misconceptions  of  this  kind,  an  inspection  of 
some  reinforced  concrete  roads  in  course  of  construction 
in  the  neighbourhood  of  Swindon  that  was  made  last 
Friday  by  some  seventy  surveyors  and  others  will 
not  have  been  in  vain. 

When  it  is  stated  that  the  Toads  in  question — aboul 
3  miles  in  all — will,  when  completed,  form  an  import- 
ant part  of  the  means  of  communication  in  Chiseldon, 
it  will  be  realised  at  once  that  the  military 
authorities — no  bad  judges  in  such  matters — are  con- 
vinced as  to  the  value  of  the  reir)forcement  of  high- 
ways, and  in  adopting  the  "  R.R.C."  system  of 
the  British  Reinforced  Concrete  Engineering  Com 
pany.  of  82  Victoria  -  street,  Westminster,  ami 
Manchester,  at  whose  invitation  we  took  part  in 
last  Friday's  inspection,  they  would  appear  to  have 
selected  a  method  of  construction  that  is  remarkable 
both  for  its  simplicity  and  apparent  cheapness. 

The  company's  guests  had  an  opportunity  of  seeing 
two  roads  of  different  widths  which  have  been  rein- 
forced with  the  "B.R.C."  fabric.  One  of  these — 
which  is  finished — is  700  ft.  in  length  and  20  ft.  in 
width.  It  was  originally  intended  to  have  an  asphalt 
finish  on  this,  but  the  oflRcer  commanding  was  so 
satisfied  with  the  concrete  surface  that  it  has  been 
left  rough,  and  will  take  the  wea.r  of  the  traffic.  This 
pai-ticular  road  is  provided  with  kerbs,  in  which  there 
are  weep-holes  to  permit  of  the  rain  waf«r  running 
away  ;  the  other  road  is  15  ft.  in  width,  with  a  concrete 
surface  finished  smooth,  and,  as  in  the  case  of  the 
other  road,  it  is  intended  to  run  the  traffic  on  th(> 
concrete.  Each  road  is  6  in.  thick.  Tlie  20-ft.  road 
will  carry  fairly  heavy  traffic,  and  the  15-ft.  road  light 
traffic. 

In  the  operations  at  Chiseldon  there  is  first 
put  down  a  laj"er  of  cinders,  compressed  and  levelled 
by  means  of  a  roller  to  a  depth  of  3  in.  The  rein- 
forcing material  is  laid  over  this,  concrete — mixed  on 
the  spot  and  deposited  as  fast  as  required  by  two 
Koehring  mixers — being  then  applied  and  finished  off 
in  the  usual  way.  The  rapidity  with  whicli  (he  work 
— in  this  case,  of  course,  greatly  facilitated  by  the 
automatic  mixers  referred  to — is  carried  out  was 
generally  commented  on,  and  it.  is  safe  io  say  that  at 
the  end  of  the  inspection  there  were  among  the  com- 
pany quite  a  number  of  fresh  converts  to  the  rein- 
forcement system.  The  demonstration  proved  to  the 
visitors  that  the  "B.R.C."  fabric,  although  composed 
of  a  continuous  mesh  of  drawn  steel  wire,  cross-welded 
at  every  point  of  contact,  and  of  great  tensile  strength 
and  elasticity,  can,  when  trenching  becomes  necessai-y, 
be  cut  through  quite  easily,  the  wires  being  com- 
paratively thin  ;  further,  that  the  effect  of  the  fabric 
is  to  spread  the  load  over  a  large  surface  of  the  under- 
befl,  and  thus  reduce  the  stress  immediately  below 
the  point  of  impait — in  short,  that  a  road  bed  thus 
reinforced     becomes     an    efficiently    connected     slab, 


wliich  evenly  supports  tile  whole  wearing  surface, 
prevents  subsidence  and  local  fractures,  and  main- 
tains the  road  in  good  condition.  It  may  be  added 
that  the  installation  of  the  reinforcing  material — 
which  is  supplied  in  rolls  about  6  ft.  in  width  and 
240  ft.  in  length — is  quite  an  easy  operation;  it 
requires  no  skilled  labour  and  the  minimum  of  super- 
vision. 

It  only  remains  to  say  that  all  wlio  participated  in 
last  Friday's  proceedings  were  unanimous  in  their 
praise  of  the  excellence  of  the  arrangements  made  for 
their  comfort  by   the   "  B.R.C."   Company.      Special 
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carriages  were  attached  to  the  10.50  train  from 
Paddington,  and  at  Swindon  the  party  were  enter- 
tained to  an  excellent  lunch,  at  which  Mr.  J.  Hall, 
chairman  of  the  company,  presided.  The  journey  to 
and  from  Chiseldon  was  made  in  motor  omnibuses, 
and  London  was  reached  again  about  7  o'clock. 


Workmen's  Dwellings  in  Pretoria.  —  The  Muni- 
cipality of  Pretoria  have  recently  had  under  discus- 
sion the  question  of  the  erection  of  small  cottages  or 
workmen's  dwellings.  The  burden  of  lieavy  rentals 
liears  heavily  on  workmen,  and  in  (■(ui-cfiin'iiee  cer- 
tain areas  of  tlio  town  arc  fast  liikiiij  mi  ihe  nature 
of  slums.  A  committee  who  were  uppuintoil  to  inquire 
into  the  matter  have  reported  favourably  on  the 
matter,  and  recommend  that  a  beginning  should  be 
made  by  the  erection  of  twenty-four  cottages,  each 
consisting  of  two  rooms,  pantry  and  bathroom,  to 
cost  approximately  £350  each  complete.  It  is  pro- 
posed that  those  cottages  should  be  let  at  a  rental 
ot  £3  per  month. 
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National  Road  Conference. 

SECOND  SITTING  :   DISCUSSION   ON   HEAVY  TRAFFIC. 


At  the  second  sitting  of  the  recent  National  Road 
Conference,  which  was  presided  over  by  Colonel 
Dixon,  the  subject  for  discussion  was  "  Heavy 
Traffic  "—introduced  in  papers  by  Mr.  E.  J.  Elford, 
M.iNST.c.E.,  M.i.MECH.E.,  borough  engineer  and  .sur- 
veyor of  Southend-on-Sea,  and  Mr.  Harcourt  E.  Clare, 
clerk  to  the  Lancashire  County  Council.  The  two 
papers  appear  elsewhere  in  this  issue. 

Mr.  Ferakb  (chairman  of  the  Highways  Committee 
of  the  Berks  County  Council)  said  he  thought  they 
had  a  remedy  for  dealing  with  heavy  traffic  by  an 
appeal  to  the  courts  on  questions  of  extraordinary 
traffic,  but  at  present  the  small  local  authorities  were 
unable  to  seek  such  a  remedy  because  they  were  faced 
with  strong  insurance  bodies  who  took  them  from 
court  to  court.  Above  all  they  must  have  a  central 
authority,  and  he  thought  the  Road  Board,  with 
extended  authority,  would  satisfy  them.  He  had  one 
qualification  to  that,  which  was  that  .such  a  central 
body  must  not  be  exposed  to  the  influence  of  Parlia- 
ment. If  politics  were  going  to  enter  into  tlieir  roads 
there  would  be  an  end  of  them.  If  grants  were  to  be 
dependent  on  votes  they  would  do  nothing. 

Alderman  Lloyd  (chairman  of  the  Highways  Com- 
mittee, Bristol)  expressed  the  view  that  some  equitable 
means  should  be  arrived  at  by  which  those  who  car- 
ried on  the  heavy  traffic  should  be  made  to  pay  a 
due  amount  towards  the  upkeep  of  the  roads. 

Mr.  H.  CopNALL  (clerk  to  the  Nottinghamshire 
County  Council)  remarked  that,  as  regarded  extra- 
ordinary traffic,  the  present  procedure  was  about  as 
unsatisfactory  as  it  could  be,  and  he  suggested  that  a 
good  deal  of  litigation  might  be  avoided  if  notice  was 
given  to  the  highway  authority  by  the  persons  who 
were  going  to  put  such  traffic  on  a  road.  Then  a 
tribunal  might  decide  whether  the  road  required 
strengthening,  and,  if  so,  the  work  could  be' done,  and 
contributed  to  by  the  user.  He  felt  that  the  time 
had  come  for  the  amalgamation  of  the  laws  relating 
to  mechanically  propelled  vehicles.  He  approved  of 
the  suggestion  to  have  a  central  authority,  antl 
tliought  they  had  seen  enough  of  the  Road  Board  to 
liave  confidence  that  they  would  do  what  was  fair 
for  the  local  authorities,  and  would  not  be  moved  by 
party  political  influences. 

Mr.  Eames  (Winchester)  agreed  that  people  who 
used  the  roads  should  pay  a  reasonable  sum  towards 
maintaining  them. 

Alderman  Motrhead  (LiverjJOol)  expressed  the  view 
that  if  there  were  to  be  charges  of  any  kind  on  motor 
traffic,  it  must  be  Imperial  and  not  local,  because 
tliere  were  many  conflicting  interests  in  different 
localities. 

Mr.  R.  W.  Cass  (surveyor  to  the  Farnham  Urban 
District  Council)  remarked  that  traffic  on  a  road 
before  it  was  set  would  absolutely  destroy  the  road, 
and  he  suggested  that  some  power  should  be  sought 
which  would  allow  the  temporary  closing  of  roads 
against  exceptional  traffic.  He  had  had  one  or  two 
deplorable  experiences.  Had  he  had  notice  of  the 
traffic  which  came  on  to  the  road  and  did  enormous 
damage,  he  could  easily  have  diverted  it.  Anotlier 
thing  which  did  great  damage  was  the  dirty  traffic, 
and  he  suggested  that  the  County  Councils  Association 
should  take  that  into  consideration.  He  had  en- 
deavoured, by  private  appeals,  to  get  farmers  to  clean 
their  cart  wheels,  and  so  saved  great  damace  to  the 
road,  but  had  failed  to  get  them  to  do  so. 

Alderman  Bain  (Chatham)  said  he  thought  there 
should  be  some  method  of  taxation  in  order  that  the 
expense  which  fell  on  the  local  rates  for  the  upkeep 
of  the  roads  should  be  mitigated  to  some  extent. 

Mr.  Dent  (chairman  of  the  Highways  Committee 
of  the  Essex  County  Council)  pointed  out  that  all 
previous  experience  had  shown  that  it  was  impossible 
to  try  and  limit  the  development  of  any  particular 
traffic,  and  the  only  alternative  was  to  "make  roads 
to  carry  the  traffic. 

Alderman  Patterson  (Kesteven  County  Council) 
said  he  thought  the  duty  of  maintaining  the  roads 
.should  be  a  national  matter,  becau,se  it  was  not  fair 
that  poor  farmers  in  a  small  county  should  have  to 
pay  for  the  upkeep  of  roads  used  bv  huge  motor 
tractors  which  simply  pass  through  the  county. 

Mr.  Lindlet  (Godstone)  considered  they  ought  to  get 
the  extreme  weights,  the  widtli  of  tyre,  and  the  speed 
at  which  motor  vehicles  should  travel ;  then  survevors 


would  be  in  the  position  of  knowing  what  it  was  they 
had  to  provide  for. 

Mr.  G.  A.  HtTTCHiNS  (comity  surveyor,  Montgomery- 
sliire)  said  the  agricultural  counties  felt  themselves 
perfectly  safe  in  the  hands  of  the  Road  Board.  They 
should  encourage  the  use  of  highways,  but  dis- 
courage their  abuse.  He  agreed  that  the  Road  Board 
sliould  appoint  a  tribunal  which,  before  extraordinary 
traffic  came  on  a  road,  should  decide  what  those  wlio 
were  to  use  the  roads  shoidd  pay. 

Mr.  Chcrchill  (Imperial  Motor  Transport  Council) 
said  there  was  an  undue  tendency  to  regard  motor 
traffic  as  extraordinary  traffic,  but  he  suggested  that 
the  view  should  be  taken  that  what  was  extraordinary 
traffic  to-day  would  be  ordinary  in  the  future,  and 
they  should  therefore  hesitate  before  making  any 
suggestions  towards  the  direct  taxation  of  traffic 
which  in  a  short  time  would  not  be  looked  upon 
as  exceptional. 

Mr.  Nbwcombb  (Warrington)  said  the  conditions  of 
Lancashire  were  advanced  on  those  in  any  other  part 
of  the  country,  for  there  was  a  tremendous  motor 
traffic  from  all  parts  to  all  parts,  and  it  had  got  far 
beyond  the  stag©  when  the'  law  regarding  extraordi- 
nary traffic  was  of  any  use.  The  iron-tyred  vehicles 
which  did  most  damage  paid  notliing,  and  lie  con- 
.sidered  the  rubber-tyred  vehicle  should  be  encovu-aged. 

Mr.  F.  Reid  (.surveyor  to  the  Gelligaer  Urban  Dis- 
trict Council)  pointed  out  the  damage  which  was 
done  by  motor  vehicles  by  slips  on  hills.  He  thought 
it  was  quite  possible  to  limit  speed.  He  agreed 
:jcnerally  with  Mr.  Elford  as  to  taxation. 

Mr.  F.  Wood  (borough  engineer  of  Fulham)  said 
he  did  not  see  how  they  could  consider  this  question 
without  also  considering  the  foundation  of  roads.  In 
his  opinion  horsed  wasAns  heavily  loaded  did  more 
damage  than  motor  vehicles.  Heavy  motor  traffic 
certainly  did  damage  roads  which  were  not  satisfac- 
tory in  their  construction.  In  the  Fulliam-road  75 
pel-  cent  of  the  traffic  was  motor  traffic,  and  a  large 
proportion  of  that  was  'bus  traffic.  Between  20,000 
and  30,000  tons  a  day  passed  over  the  road,  but  the 
wood  paving  of  the  road  was  costing  less  to  repair 
tlian  it  did  five  years  ago,  although  the  traffic  had 
increased  hy  45  per  cent.  The  wood  paving  was 
actually  lasting  25  per  cent  longer.  That  indicated 
conclusively  to  him  that  if  a  road  was  properly  con- 
structed it  would  last  at  a  much  less  cost  than  mac- 
adnm  roads  at  the  iirescnt  time.  The  steel  tyre  was 
doing  some  damage  to  the  road.  In  his  opinion  there 
ought  to  be  no  taxation  at  all  on  vehicles. 

Mr.  H.  W.  BowEN  (county  surveyor.  West  Sussex) 
said  that  the  Departmental  Committee  which  was 
considering  the  matter  ought  to  consider  the  section 
of  the  Locomotives  Act  which  permitted  a  heavy  loco- 
motive to  go  into  an  adjoining  district  by  the  pay- 
ment of  2s.  6d.  extra  licence.  He  had  the  case  of 
a  traction  engine  coming  from  an  adjoining  county, 
and  loaded  up  sixteen  or  eighteen  trees.  Another 
point  was  the  great  damage  done  to  bridges  and  cul- 
verts. His  authority  had  just  adopted  a  by-law  by 
\vhich  they  could  fine  owners  of  heavy  vehicles  which 
stood  oin  bridges  and  culverts. 

Mr.  H.  T.  Wakelam  (county  engineer,  Middlesex) 
said  that  if  they  took  Mr.  Wood  literally  then  the 
motor  vehicle  was  an  improved  form  of  steam  roller 
which  did  good  wherever  it  went.  That,  however, 
was  contrary  to  their  experience  in  Middlesex.  There 
was  no  doubt  that  the  speed  of  motor  'buses  was 
doing  the  damage  to  the  roads  at  present,  and  he  had 
an  illustration  of  that  in  the  case  of  Stanmore  Hill. 
Going  up  the  hill  the  'buses  could  not  travel  more 
than  4  miles  an  hour,  but  on  the  top  they  gathered 
speed,  and  there  they  found  great  dam.age  to  the 
road.  It  was  speed  and  the  unequal  distribution  of 
the  load.  They  had  had  to  reconstruct  a  number  of 
roads  in  Middlesex  in  the  last  few  years  owing  to 
the  motor  'bus  traffic.  Mr.  Wood  said  the  motor 
vehicles  did  not  damage  wood  paving;  but  they  had 
found  that  wood  paving  which  in  the  ordinary  way 
lasted  ten  yeai's  had  since  the  advent  of  motor  traffic 
had  to  be  relaid  in  seven  years.  Taking  15  miles  of 
road,  they  found  there  was  a  total  tonnage  of  motor- 
'bus  traffic  of  21,352.500  tons  against  16,298,102  tons 
of  othe-r  vehicles,  and  if  that  was  not  extraordinary 
traffic  he  did  not  know  what  was.  He  agreed  that 
they  should  liave  some  tribunal  to  take  these  matters 


July  9,  1915. 


AND    COUNTY    ENGINEER. 


49 


into  consideration,  and  deal  with  them  on  an  equit- 
able basis. 

Mr.  W.  FmcH  (county  surveyor,  Cumberland)  said 
they  had  many  mines  and  quarries  in  his  county 
which  used  to  convey  their  material  in  carts,  but 
now  had  mechanical  haulage.  Up  to  now  the  council 
had  not  thought  it  wortli  while  to  make  any  claim 
for  damages,  but  they  did  think  now,  in  consequence 
of  the  heavy  expenditure  on  the  roads,  that  something 
should  be  done.  Probably  it  would  be  arranged  that 
the  companies  should  pay   something. 

Mr.  Clare,  in  reply,  said  everyone  had  the  right 
to  use  the  highways,  and  it  was  tlie  duty  of  highway 
authorities  to  make  their  roads  fit  for  traffic;  b\it  they 
were  faced  with  the  fart  that  certain  persons,  for 
their  own  profit,  had  utilised  that  public  right  excep- 
tionally, and  to  an  extent  which  was  unfair  to  the 
general  public,  and  the  real  question  was  whether 
the  general  public  would  not,  for  their  owu  protection, 
ask  Parliament  drastically  to  limit  or  abolish  that 
general  right;  or  would  all  the  parties  interested  join 
together  and  agree  upon  some  sort  of  Order  which 
might  be  made  by  a  Government  department  without 
altering  the  general  law  ?  He  suggested  that  the 
latter  would  be  more  advisable,  and  the  easiest  course 
to  follow,  and  the  one  most  probably  more  in  the 
interests  of  tliose  interested  in  heavy  motor  traffic. 
As  to  tiixation  they  mu.st  remember  tliat  no  taxation 
could  possibly  be  impo^ed  on  these  vehicles  which 
would  produce  a  sum  of  money  which  would  in  any 
way  meet  the  cost  of  the  damage  they  did  to  the  roads. 
What  tliey  wanted  to  do  was  to  introduce  a  new  item 
of  revenue  by  placing  on  the  users  of  these  heavy 
moti>r  vehicles  a  reasonable  tax.  which  would  not  be 
sufficient  to  stop  them,  but  which  would  not  be  unfair 
to  them,  having  re^'ard  to  the  profits  which  the  users 
made  out  of  them.  He  agreed  with  what  i^Ir.  Wake- 
lam  said  alx)ut  motor  'buses,  which  was  confirmed 
by  their  experience  in  Lancashire.  He  thought  the 
load  authorities  should  ask  the  Road  Board  to  appoint 
:i  conunittee  to  discu.ss  whether  it  was  possible  to 
agree  upon  some  conmion  basis  of  conditions  which 
would  minimise  the  damage,  make  the  burdens  more 
fair,  and  enable  the  traffic  to  continue  with  less 
annoyance  to  the  general  public. 

Mr.  Elford  said  he  agreed  that  there  were  many 
individual  cases  of  great  hardship,  but  they  must 
take  a  very  broad  view  of  the  question.  Increased 
facilities  for  transit  in  the  end  made  for  national 
prosperity.  Very  few  inijirovements  were  inaugurated 
which  did  not  resnlt  in  .-ome  individual  Ixiiefit,  and 
someone  had  asked  who  gained  a  profit  from  heavy 
motor  traffic.  He  made  bold  to  say  that  the  greatest 
gainers  were  the  memV>ers  of  the  community  generally. 
The  private  benefit  which  had  been  spoken  of  gene- 
rally in  tones  of  complaint  is  the  one  thing  which 
encoiiraged  the  enterprise,  which  was  the  only  thing 
they  could  rely  upon  in  this  country  for  the  intro- 
duction of  improvements  in  various  directions,  and 
which  were  so  essential  in  the  national  interest. 

Sir  George  Gibb,  in  proposing  a  vote  of  thanks 
to  the  chairman,  said  that,  when  Mr.  Wakelam  askefl 
if  the  traffic  he  alluded  to  was  not  extraordinary 
traffic,  it  occurred  to  him,  from  the  figures,  to  ask. 
"  Tf  it  is  not  ordinary  traffic,  what  is  ?  "  Mr.  Clare 
had  suggested  that  a  committee  should  be  formed 
for  the  matter  to  he  discussed  by  the  highway  autho- 
rities, the  road  users,  and  the  owners  of  road  vehicles, 
but  there  was  no  doubt  all  these  interests  would 
be  giving  evidence  before  Mr.  Short's  Departmental 
Committee,  and  they  might  have  the  greatest  con- 
fidence that  the  committee  would  come  to  a  wise  and 
sensible  conclusion  on  the  matter.  Possibly,  before 
evidence  was  given  as  regarded  regulations,  it  would 
be  well  to  have  a  discussion  between  the  parties  in- 
terested, and  if  the  Road  Board  could  facilitate  a 
discussion  of  that  sort  by  taking  an  informal  part 
in  it  they  would  be  glad  to  do  what  they  could. 

Sir  J.  Macdonald,  in  seconding  the  motion,  said 
that  seven  or  eight  years  ago  Mr.  Fell,  of  the  London 
County  Council  Tramways,  announced  that  in  another 
ten  years  no  motor  'bus  would  be  .seen  anywhere 
except  in  a  mu.seum.  He  thought  it  more  likely  that 
it  would  be  the  tramear  which  would  meet  that  fate 
if  the  door  of  any  museum  was  large  enough  to  allow 
such  a  menagerie  to  go  through. 

The  motion  was  carried,  and  the  meeting  adjourned. 
(To  be  continued.) 
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MUNICIPAL    ENGINEERING    WAR-TIME    APPOINTMENTS. 

To  Ike  Editor  of  The  Surveyor. 

Sib, — From  this  week's  Sueveyob  I  learn  that  you 
have  very  generously  offered  to  compile  a  list  of 
retired  engineers  who  are  willing  to  take  up  work 
again  for  the  duration  of  the  war. 

I  would  be  quite  willing  to  take  up  any  useful  work, 
and  would  be  much  obliged  if  you  would  put  my 
name  ou  jour  list. 

I  retired  some  six  years  ago  at  an  earlier  age  than 
is  usual,  and  am  now  not  old  (fifty-three  years),  and 
in  the  best  of  health,  and,  thanks  to  continuous  golf 
up  till  the  outbreak  of  the  war,  I  was  never  fitter  in 
my  life,  or  better  able  for  work. 

Mj'  degrees  and  diplomas  are:  M.C.E.  (Honours- 
man,  Master  of  Civil  Engineering) ;  Assoc.  M. 
Inst.C.E.  ;  licensed  municipal  engineer  ;  licensed  land 
surveyor  (under  Transfer  of  Lands  Act,  Victoria  and 
West  Australia) ;  licensed  mining  surveyor  (W^est 
Australia)  ;  and  I  have  testimonials  covering  the  whole 
of  my  thirty  years'  experience. 

I  would  be  willing  to  take  any  post,  either  as  engi- 
neer or  surveyor,  or  even  as  an  assistant  to  a  muni- 
cipal engineer  or  borough  surveyor,  for  the  duration 
of  the  war,    .    .    . 

I  have  had  a  varied  and  unusually  valuable  experi- 
ence in  several  parts  of  the  world,  especially  Australia, 
where  I  built  500  miles  of  roadway,  partly  in  West 
Australia  and  partly  in  Victoria  and  Tasmania. 

It  will  be  a  great  relief  to  rae  in  these  terrible  and 
troublous  times  to  have  some  occupation,  and  I  am 
certain  that  I  can  give  services  of  unusual  value  to 
any  borough  or  municipality,  and  will  be  glad  of  any 
opportunity  of  doing  so. — Yours.  &c., 

July  2,  1915.  

To  Ike  Editor  of  The   Subveyor. 

Sir, — In  this  week's  issue  of  The  Sukvey-qr  I  note 
from  the  "  Correspondence"  column  to  what  good  use 
you  have  placed  my  letter  of  the  21st  ult..,  and  I  grate- 
fully thank  you.  It  was  only  after  seeing  the 
editorial  paragraph  in  your  issue  of  June  25th  that 
such  an  idea  occurred  to  meas  placing  myself,  with 
your  permission,  on  your  applicants'  list,  and  your 
initiative  in  doing  this  for  me  is  much  appreciated. 

In  the  furtherance  of  such  a  project  as  bringing  my 
services  before  anyone  I  shall  only  be  too  [ilcascd  to 
supply  any  additional  particulars  to  those  handed  you 
in  November,  1913,  together  with  plans,  specifications, 
&c.  Enclosed  is  a  copy  of  testimonial  I  have  since 
had  given  me — i.e.,  since  supplying  you  with  par- 
ticulars in  November,  1913 — if  it  is  of  any  use.* 

In  my  letter  of  the  21st  ult.  I  mentioned  having 
made  application  to  the  Road  Board  for  an  opening, 
and  I  have  since  received  a  reply  that  the  board  have 
no  vacancy  on  their  engineering  staff. 

Trusting  to  hear  some  good  of  your  project,  and 
again  thanking  you. — Yours,  Ac, 

F.  N. 

July  3,  1915. 

[*The  testimonial  referred  to  certifies  that  "  F.  N." 
has  acted  as  assistant  road  surveyor  under  a  county 
council  for  some  two  and  a-half  years,  and  as  interim 
surveyor  for  the  county  a  further  four  months,  and 
gave   "every   satisfaction."— Ed.    The   Surveyob.] 


Wearmouth      Bridge      Reconstruction      Deferred.— 

It  has  been  decided  to  defer  for  the  present  the  recon- 
struction of  Wearmouth  Bridge. 


To  the  Editor  of  The  StrRVEYOR. 

Sir, — The  letter  from  "  Ploughboy,"  in  your  last 
issue,  is  rather  curious  reading.  Here  is  a  man,  pre- 
sumably of  militai-y  age,  who  is  unable,  or  unwilling, 
to  join  the  Forces  because  he  has  a  wife  and  a  mother 
dependent  on  him.  •■Vt  the  same  time  he  confesses  he 
is  unable  to  obtain  any  work.  Surely  half  a  loaf  is 
better  than  no  bread,  and  it  appears  to  me  that  it 
would  be  better  for  this  young  man  to  defend  his 
wife  and  mother  by  fighting  rather  than  to  be  idle ; 
or  he  might  help  to  make  munitions,  or  do  anything 
rather  than  work  which  could  be  performed  by  old 
men,  or  men  physically  unfit  for  fighting,  though 
quite  capable  of  performing  the  duties  of  a  surveyor. 
Let  "  Ploughboy  "  remember  that  there  are  thousands 
of  married  men  who  have  joined  the  Colours,  and  that 
even  the  small  allowance  made  to  their  wives  and 
mothers  is  better  than  starvation,  and  that  unless 
every  capable  man  in  this  country  takes  a  hand  in 


50 


THE   SURVEYOR   AND   MUNICIPAL 


July  9,  1915. 


fighting  tlie  Germans  they  may  eventually  come  here — 
and  then  God  help  all  mothers  and  wives  ! — Yours,  etc.. 

Sexex. 
July  6,  1915. 


To  (he  Editor  of  The  Surveyor. 

Sir, — I  am  pleased  to  see  your  remarks  to  my  letter 
marked  "  B."  in  this  week's  issue  of  The  Surveyor, 
p.  17,  which  I  much  npprof i.itc. 

I  will,  -with  your  permission,  say  my  position  is 
that  of  assistant  engineer  to  one  of  our  chief  English 
cities,  and  permanent ;  but,  nevertheless,  I  am 
anxious  to  do  something  for  my  country  by  relieving 
a  man  of  military  age.  At  the  same  time  I  desire 
to  hold  a  cliief  appointment,  and  more  particularly 
having  been  a  chief  engineer  and  surveyor. 

I  think  if  any  authority  should  require  tlie  services 
of  an  engineer  and  surveyor  to  take  the  place  of  a 
chief  going  to  the  Front,  or  elsewhere,  and  it  was 
offered  to  me,  and  the  s;ilary  adequate — as  I  am  mar- 
ried and  have  a  family — 1  would  submit  the  matter 
to  my  chief  for  his  permission  of  absence  during  the 
period  of  the  war,  or  of  a  longer  duration,  or  per- 
manent. 

This  is,  I  am  afraid,  the  only  course  open  to  me 
to  serve  the  country  at  the  present  crisis. 

With  many  thanks  for  your  esteemed  and  kind 
consideration. — Yours,  &c., 

B. 

July  2,  1915. 


To  the  Editor  of  The  Surveyor. 

Sir, — Having  seen  your  article  on  "  Municipal 
Engineering  War-time  Appointments,"  I  take  this 
opportunity  of  placing  my  case   before  you. 

I  am  twenty-five  years  of  age,  and  was  an  engineer- 
ing student  at  Queen's  University,  Belfast.  I  have 
had  three  years'  practical  experience  in  steam-rolling 
work,  and  have  just  completed  an  appointment  under 
the  War  Department  as  clerk  of  w-orks  over  the  entire 
construction  of  a  military  hutted  camp — for  two 
battalions — including  the  buildings,  drainage,  water 
supply,  and  construction  of  the  roads.  Owing  to  this 
camp  being  now  completed  I  am  unemployed,  and 
would  be  very  glad  to  get  an  appointment  as  clerk 
of  works  over  a  steam-rolling  or  drainage  contract — 
preferably  in  Ireland.    My  testimonials  are  excellent. 

I  am  ineligible  tor  military  service  owing  to  defec- 
tive eyesight. — Yours,  &c., 

C.  S.  F. 

Julv  5.  1915. 


To   the  Editor   of  The  Surveyor. 

Sir, — I  beg  to  submit  my  name  and  address  for 
your  list  of  applicants  re  above.  .  .  . 

Owing  to  health  reasons  I  was  compelled  to  resign 
my  last  post  under  a  county  council.  Having  re- 
covered satisfactorily,  and  received  permission  from 
a  specialist  to  restart  work,  I  am  desirous  of  doing 
something  in  this  crisis  in  our  country's  affairs. 

I  am  willing  to  take  a  subordinate  position,  such 
as  superintending  steam-rolling  operations,  or  such 
kindred  work.  .  .  . 

I  am  not  eligible  for  the  more  sti-enuous  work  of 
active  service.  I  am  thirty-nine  years  of  age,  and 
a  total  abstainer. 

I  must  say  that  I  greatly  appreciate  your  efforts  in 
this  direction. 

I  can  submit  excellent  testimonials. — Yours,  &c., 

H.  L.  T. 
July  4,  1915. 


To  the  Editor  of  The  Surveyor. 

Sir.— I  notice  in  the  current  issue  of  The  Surveyor 
that  you  are  registering  a  list  of  men  professionally 
qualified  and  desirous  of  assisting  local  authorities 
temporarily,  and  I  shall  be  much  obliged  if  you  will 
add  my  name  thereto. 

I  am  forty-two  years  of  age,  and  married. 

In  addition  to  holding  appointments  in  Canada  and 
Nigeria,  I  have  had  a  thorough  training  and  experi- 
ence in  municipal  work  in  this  country,  having  served 
my  articles  here  some  fifteen  years  ago,  and  also 
worke,d  under  a  corporation  and  a  county  borough. 

I  am  desirous  of  assisting  in  any  of  the  usual  work 
of  an  engineer  and  surveyor's  department,  indoor  or 
outdoor. 

I  may  mention  that  I  am  practically  an  abstainer, 
and  of  steady  and  regular  habit.s. — Yours,  &c., 

W.  P,  F. 
July  1,  1915. 


To  the  Editor  of  The  Surveyor. 

Sir,— I  should  feel  exceedingly  grateful  if  .you  would 
kindly  include  my  name  in  your  register. 

Owning  to  projected  works  being  cancelled  on  account 
of  the  war,  my  appointment  as  an  assistant  in  a 
borough  surveyor's  department  is  to  terminate. 

My  age  is  thirty-seven,  and  I  have  a  wife  and 
one  child  dependent  upon  me.  I  am  ineligible  for 
the  army,  being  unable  to  pass  the  sight  test.  Good 
draughtsman,  surveyor  and  leveller;  can  use  theodo- 
lite ;  architectural  and  building  and  general  routine 
work.  Can  submit  testimonials.  Should  prefer  a 
southern  district,  if  any  choice. — Yours,  &c.. 


July  2,  1915. 


THE    CITY    OF 


F.  J.  W. 


LONDON    CORPORATION    AND    THEIR 
EMPLOYEES. 


To  the  Editor  of  The  Surveyor. 

Siu, — I  read  with  some  regret  the  "Minute  "  in 
your  issue  of  the  2nd  inst.  with  regard  to  the  action 
taken  by  the  City  of  London  Corporation  in  not  in- 
creasing the  wages  of  their  employees  who  were  of 
military  age.  While  agreeing  with  you  that  com- 
]>ulsion  is  to  be  deprecated,  at  the  same  time  I  feel 
that  there  ai-e  a  large  number  of  men  in  this  country 
who  from  one  cause  or  another  are  shirking  their 
duty.  There  are  still  left  a  very  large  number  of 
men  of  militaiy  age  doing  work  which  could  equally 
well  be  performed  by  old  men  or  by  women.  To 
encourage  such  men  by  increasing  their  wages  or 
salaries  at  this  juncture  would,  in  my  opinion,  be 
unpatriotic  and  ill-advised,  and  would  be  putting  a 
premium  on  pusillanimity.  Do  we  yet  realise  that 
uiUess  every  able-bodied  man  in  the  country  puts  his 
shoulder  to  the  wheel  now,  and  at  once,  very  serious 
results  may  follow,  and  that  every  moment  of  delay 
means  the  death  of  some  of  our  gallant  defenders? 

I  feel  sure  that  your  "Minute"  was  not  intended 
to  discourage  men  from  doing  their  obvious  duty,  but 
I  still  feel  that  the  action  of  the  City  Corporation  is 
right,  and  one  that  should  be  universally  followed. 

The  fact  is  that  England  is  too  sate,  thanks  to  our 
splendid  Navy  and  to  the  absence  of  frontiers,  but 
there  may  be  a  rude  awakeiung  some  day  if  the  man- 
hood of  this  country  do  not  realise  that  eveiy  Bit  of 
energy  we  possess  must  be  used  in  only  one  direction 
until  the  awful  shadow,  which  of  a  surety  now 
threatens  us,  is  dispersed.  The  only  way  in  which 
this  can  be  effected  is  by  eveiy  man  of  fighting  age 
in  the  countiy  taking  his  part  in  the  war.  To  stay 
at  home  and  to  let  others  fight  for  him  is  not  the 
attitude  of  mind  to  be  encouraged  by  an  increase  of 
pay.  No  patriotic  employer  should  deal  with  such 
shirkers  in  that  manner — rather  should  they  say : 
"  You  are  wanted  elsewhere.  Go  at  the  call  of  your 
King  and  country;  I  have  no  place  for  you." 

Let  me  in  conclusion  quote  two  lines  from 
Macaulay's  "  Lays  of  Ancient  Rome"  : — 

*'  Sbame  on  tbo  false  Etruscan  who  lint^ers  in  his  I  onie, 
When  Porsena  of  Clusinm  is  on  his  way  to  Rome  !  " 

Let  evei-y  "  Britisher,"  whether  an  employee  of  the 
City  Coi-poration  or  not,  ponder  on  these  words  and 
take  them  to  heart. — Yours,   &c, , 

M.Inst.C.E. 

July  5,  1915. 

[There  is  really  not  much  difference  of  opinion 
between  us  and  our  correspondent.  With  the  con- 
tention that  every  eligible  man  should  now  bo  serving 
his  countiy,  as  our  correspondent  urges  with  such 
truth  and  spirit,  we  agree  unresei-vedly  ;  but  so  long 
as  service  is  voluntaiy  we  submit  that  attempts  to 
drive  men  into  sei-vice  is  illogical  and  unwananted. 
While  holding  that  the  City  Corporation  methods  were 
wrong,  we  by  no  means  implied  that  the  action  of 
"  sliirkers  "  is  right. — Ed.  The  Surveyor.] 


Refuse  Destruction  at  Sutton  Coldfield. — The  refuse 
dosliiii-l.ir  cn-vtoil  near  the  electricity  df]int  in  Ryland- 
]■(  ad,  Sulfon  Coldfield.  at  a  cost  of  £5,.500,  was  for- 
ninlly  opened  la.st  week.  The  plans  were  devised  with 
special  reference  to  the  preservation  of  the  residential 
i-haracter  of  the  borough,  and  the  avoidance  of  any 
dust  or  other  nuisance  arising  from  the  tipping  and 
burning  of  the  refuse.  There  are  three  destructor 
furnaces,  and  the  steam  generated  is  utilised  in  the 
production  of  the  day  load  at  the  electric  light  works 
adjoining. 


July  9,  1915. 


AND  COUNTY   ENGINEER, 


51 


Institution  of  Municipal  and  County  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON— (3). 


The  first  papers  to  come  under  discussion  at  the 
annual  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  dealt  with  the  subject  of  mechani- 
cal traction  for  municipal  work,  and  were  contribut-ed 
by  Messrs.  E.  J.  Elford.  m.inst.c.e.,  borough  surveyor 
of  Southend-on-Sea,  T.  W.  E.  Higgens,  Assoc. m. 
iNST.c.E.,  borough  engineer  of  Chelsea,  and  F.  W. 
Smart,  chief  engineering  assistant,  Bedfordshire.  All 
three  papers  were  reproduced  in  our  issue  of  last 
week. 

Mr.  A.  E.  Coi,i.iNs  (Norwich)  said  the  three  papers 
supplemented  eacli  other  in  a  way  that  was  very 
convenient  to  discuss  them  together.  He  could  not 
start  better  than  by  strongly  emphasising  what  Mr. 
Elford  had  said.  All  the  difference  between  economy 
and  loss  on  mechanical  haulage  was  made  by  quick 
or  slow  loading  and  discharging.  Taking  Mr.  Smtu't's 
figures  of  a  total  working  hours  of  7,584,  tlie  actual 
outward  journeys  were  1,738  hours,  or  little  more  than 
one-fifth  of  the  total  number  of  hours  the  machine 
was  at  work.  Supposing  Mr.  Smart  was  able  to  halve 
his  number  of  hours  for  loading  and  unloading,  he 
would  get  more  than  double  the  amount  of  work  out 
of  his  motor  lorries.  Even  the  figures  which  were 
given  by  Mr.  Smart  were  wonderfully  better  tJuin 
those  which  the  railway  companies  could  get.  If  the 
railway  companies  could  get  2  per  cent,  they  con- 
sidered they  were  doing  very  well.  Mr.  Smart  was 
getting  more  than  20  per  cent  out  of  his  motor  lorries. 
He  had  always  been  interested  in  this  subject  of  the 
use  of  heavy  motor  vehicles  on  roads.  The  steel- 
tyred  vehicles,  for  ordinary  setts,  were  very  destruc- 
tive, though  less  destructive  for  macadam  and  wood 
blocks.  Most  of  the  destruction  was  due  to  the  small 
canter  of  the  wheels  and  the  excessive  loads.  It  was 
no  good  allowing  a  wheel  to  be  of  a  width  exceeding 
what  could  distribute  itself  on  the  road.  If  they 
had  wheels  beyond  6  in.  in  width,  they  did  not  get 
very  much  distribution  of  the  weight  on  the  road. 
The  contour  of  the  road  varied  so  much.  It  appeared 
to  him  that  where  great  widths  were  allowed  to  come 
the  wheels  ought  to  be  mounted.  In  that  way  they 
would  prevent  the  great  destruction  of  the  road  by 
more  fully  distributing  the  load.  Where  coal  was 
used  the  authors  did  not  state  what  kind  of  coal  was 
used.  He  had  tested  coal  and  coke,  and  he  found 
that  1  ton  of  Welsh  smokeless  coal  did  as  much  work 
as  3  tons  of  coke.  With  coke  at  20s.  and  Welsh  coal 
at  32s.,  there  was  a  great  economy  in  the  use  of  coal. 
He  had  very  little  experience  with  electric  vehicles — 
not  enough  to  say  whether  they  were  e<;onomical  or 
not.  He  was,  however  coming  to  the  conclusion  that 
the  electric-propelled  veliicle  was  about  the  best  for 
ordinary  town  work.  They  were  so  cleanly,  so  quiet, 
and  they  required  no  skilled  labour.  The  steam 
wagon  required  a  good  deal  of  looking  after,  and  the 
services  of  two  men ;  whereas  tlie  electric  vehicle  only 
required  one  man.  Present  conditions  pointed  to  the 
electric  vehicle  superseding  the  others  for  ordinary 
town  work. 

Mr.  J.  W.  CocKEiLL  (Great  Yarmouth)  said  he  had 
had  some  experience  lately  with  mechanical  haulage. 
His  was  a  town  of  long  distances  and  small  means. 
The  council  purchased,  on  his  recommendation, 
eishteen  months  ago,  one  steam  wagon,  at  a  cost  of 
a  little  over  £500.  No  sooner  had  he  got  it  at  work 
than  he  was  able  to  prove  that  they  were  saving  40 
per  cent  on  the  cartage  bill.  He  had  since  bought 
a  second  and  a  third  steam  wagon.  He  arranged 
with  the  borough  accountant  that  the  depreciation 
of  the  wagons  should  be  charged  over  a  period  of 
eight  years ;  that  was  to  say,  that  they  set  aside 
each  year  to  purchase  a  new  wagon  every  eight  years. 
That,  he  found,  was  a  good  allowance.  Then  he 
arranged  that  the  cost,  including  depreciation,  should 
he  allowed  for  each  job,  and  on  that  basis  he  was 
allowing  25s.  a  day  for  the  use  of  each  vehicle.  Mr. 
Elford  had  put  down  his  cost  at  £1  9s.  Id.  per  day. 
Only  the  previous  week  the  borough  accountant  came 
to  him  and  said:  "  You  are  giving  me  ever  so  much 
too  big  a  figure  for  your  steam  wagons.  I  have  got 
over  £250  saving  on  the  three  wagons  on  the  year." 
So  the  cost  worked  out  at  about  £1  a  day,  and  he 
was  now  arranging  that  a  charge  of  £1  la.  per  day 
should  be  made.  That  cost  was  much  lower  than 
Mr.  Elford's  figure  of  £1  9s.  Id.  per  day. 
Mr.  C.  H.  Cooper  (Wimbledon)  said  it  had   been 


very  difficult  in  the  past  to  get  any  figures,  and  cer- 
tainly these  papers  did  give  them  actual  figures. 
There  was  one  point  the  addition  of  which  w'ould 
add  a  good  deal  to  the  interest  of  the  papers,  and 
tliat  was  the  average  length  of  the  journeys.  That 
in  the  past  had  been  the  determining  factor  as  to 
whether  motor  haulage  was  cheaper  than  horse  haul- 
age. The  last  time  he  went  into  the  subject  rather 
thoroughly,  6  miles  was  about  the  limit  at  which 
motor  haulage  successfully  competed  with  horses. 
Below  6  miles  horse  haulage  was,  at  that  time,  the 
cheapest.  But  with  the  improvement  in  motor 
vehicles  that  had  been  much  reduced.  With  regard 
to  electric  haulage  that  seemed  to  adapt  itself  belter 
for  shorter  journeys  than  either  petrol  or  steam  ;  but 
if  electric  haulage  came  in  it  must  not  be  with  the 
type  of  vehicle  adoptt'd  at  Barney.  In  that  ('ase  the 
loading  of  the  refuse  was  done  by  the  dustmen 
having  to  mount  a  ladder.  That  was  just  contrai'y 
to  what  Mr.  Collins  liad  said  about  slow  loading. 
That  type  of  vehicle  was  absolutely  useless  for  muni- 
cipal work.  If  they  went  to  Paris  they  would  see 
that  they  were  using  a  low-bodied  vehicle,  which  was 
easy  to  load.  New  York  had  also  a  very  good  type 
of  vehicle;  but  they  could  not  get  them  built  here. 
The  great  drawback  was  that  they  had  not  got  a 
veliicle  adapted  to  their  use. 

Mr.  E.  Willis  (Chiswick)  said  that  Mr.  Elford 
mentioned  a  flat-topped  trolley  the  peculiarity  of 
which  was  not  having  a  driver's  seat.  Would  he  give 
the  maker  of  that  vehicle  ?  In  Mr.  Higgens'  paper 
he  should  like  to  ask  whether  the  cost  of  drivers' 
wages,  at  £1,086  16s.,  included  any  payment  for  over- 
time, and  if  the  overtime  was  paid  at  the  ordinary 
rate.  Then  there  was  another  curious  figure  in  Mr. 
Higgens'  paper — the  very  large  reduction  in  the  cost 
of  maintenance  per  ainium  when  the  iiKhlmir  was 
wearing  out.  The  maintenance  for  the  cii;li;h  i.mili 
and  tenth  years  was  only  £40  per  aninim,  w  Inn  as 
in  the  earlier  years  it  was  £57,  £75  and  £60  per 
annum.  Then  he  wished  to  ask  whether  there  was 
any  reason  for  the  serious  difference  in  the  consump- 
tion of  oil  between  No.  2  and  No.  3  motors.  There 
was  no  apparent  relationship  between  the  length  of 
the  journeys  and  the  total  hours  worked,  and  the  con- 
sumption of  oil.  Then,  taking  Mr.  Smart's  paper, 
could  he  give  them  any  special  notes  of  the  hours 
in  conjunction  with  the  periods  of  loading  and  un- 
loading ?  He  had  at  present  two  motors  on  order, 
and  was  having  them  built  with  drop  back  axles,  so 
that  the  total  height  was  only  4  ft.  6  in.  above  the 
ground,  so  as  to  simplify  loading.  These  motors  were 
to  be  used  for  watering  and  the  haulage  of  material. 
Would  Mr.  Smart  give  the  name  of  the  maker  of 
the  tyre  which  ran  so  excellently,  and  for  such  long 
distances  ?  Mr.  Smart  mentioned  the  difference  in 
the  co.st  between  horse  haulage  and  motor  haulage. 
He  should  like  to  ask  whether  that  included  the  un- 
loaded journeys  as  well   as  the  loaded  journeys. 

Mr.  J.  DiGOLE  (Heywood)  asked  whether  there  were 
any  towns  of  small  population  which  were  using  these 
motor  vehicles,  because  it  seemed  to  him  that  unless 
they  used  a  large  number  of  them,  and  had  a  work- 
shop of  their  own  in  which  to  make  repairs,  they 
would  not  compete  with  horse  haulage. 

Mr.  W.  A.  F.4RNHAM  (Foots  Cray)  said  the  papers 
dealt  with  widely  varying  conditions.  They  liad  in 
Mr.  Higgens'  i)apea'  motors  employed  in  a  metro- 
politan borough  of  small  area  and  large  rateable 
value,  while  Mr.  Smart's  paper  dealt  with  a  large 
area  of  small  rateable  value.  Mr.  Collins  had  told 
them  that  the  profitable  time  of  a  motor  was  the  run- 
ning time,  and  that  the  standing  time  was  the  lying 
idle  of  £500  of  capital.  From  his  experience  and 
ob.servation  he  had  come  to  the  conclusion  that  the 
tractor  with  trailer  was  the  most  suitable  type  for 
heavy  haulage  for  county  work.  It  was  possible  to 
have  one  trailer  running,  and  one  .standing  to  be 
loaded  or  unloaded,  so  as  to  keep  the  tractor  con- 
stantly at  work.  If  they  had  simply  the  motor  it 
might  be  employed  for  hours  getting  a  load,  and  then 
have  only  a  short  journey  to  the  tip.  It  was  a  pity 
they  had  not  arrived  at  the  type  of  vehicle  which, 
for  the  want  of  a  better  name,  he  would  call  the  one- 
horse  type.  He  thought  they  would  ultimately  reach 
that  stage,  and  the  question  of  traction  would  then 
be  solved. 
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Mr.  H.  GuLLAN  (Belfast.)  said  the  relative  case  of 
horse  haulage  as  against  mechanical  haulage  was 
which  was  the  most  economical.  He  came  from  a 
town  which  had  the  cheapest  horse  haulage  he  knew'. 
He  liad  up  to  last  year  a  man  supplying  a  horse, 
cart  and  man  for  5s.  per  day.  (A  Voice :  Shame !) 
There  were  some  advantages  of  living  in  Ireland. 
The  new  contract  entered  into  two  years  ago  was 
7s.  6d.  per  day  for  the  same  work.  It  was  a  difficult 
proposition  for  motor  haulage  if  they  had  to  compete 
with  prices  like  that.  He  had  had  a  steam  motor 
for  the  last  seven  years,  and,  having  regard  to  the 
fact  that  his  cartage  contract  was  at  such  a  wonder- 
fully low  figure,  he  had  taken  extra  care  to  watch 
liis  motor  cost.  The  motor  had  been  running  with 
a  trailer  behind,  and  so  they  got  the  benefit  of  the 
tractor  plus  tlie  amount  of  material  they  could  carry 
on  the  trailer.  The  price  they  charged  for  the  motor 
was  25s.  per  day.  Every  job  done  by  the  motor  was 
charged  at  tliat  rate.  Kvery  year,  up  to  last  yeai-, 
that  about  paid  itself.  Last  year  they  had  to  inoea.^^e 
the  wages  paid  to  the  driver,  and  the  cost  worked  out 
at  28s.  6d.  per  day;  so  they  were  going  to  charge  30s. 
per  day  on  the  increased  cost  of  w-orking.  There  was 
one  factor  of  importance — that  was  the  human 
element.  It  was  wonderful  what  a  difference  a  care- 
ful driver  made  in  tlie  upkeep  of  a  motor.  The  last 
man  lie  had — he  was  at  the  Front  now — the  expense 
for  running  power  was  cheaper  than  during  the  time 
when  the  motor  was  driven  by  the  man  who  came 
over  from  the  works  in  Lancashire.  One  big  expense 
was  tlie  upkeep  of  the  rubber  tyres.  The  upkeep  of 
rubber  tyres  must  run  to  5s.  per  day  on  a  petrol 
motor.    This  in  itself   was  a  pretty   big  item. 

Mr.  O.  E.  Winter  (Harapstead)  said  that  at  Hami> 
stead  they  had  had  experience  with  mechanical 
traction  for  ten  years,  having  used  two  of  Thoruy- 
croit's  steam  motors  of  the  water-tube  type.  At  the 
end  of  that  period  they  found  the  upkeep  was  getting 
considerable,  costing  £100  per  year  for  repairs,  and 
they  ultimately  disposed  of  them.  Even  those 
vehicles  were  foimd  economical  as  employed  under 
certain  conditions  as  compared  with  horse  traction  in 
the  hilly  part  of  the  district,  especially  in  street 
watering,  and  the  haulage  of  street  material  where 
good  long  runs  could  be  secured.  For  the  collection 
of  dust  they  found  they  did  not  compare  with  horse 
haulage.  For  two  years  lie  was  able  to  hire  a  steam 
motor  of  a  locomotive  type  at  4s.  per  hour  actual 
running,  or  £2  a  day.  There  were  interchangeable 
bodies — one  for  haulage  of  material  and  the  other 
for  street  watering.  Last  year  he  had  the  opporfunity 
of  trying  the  Edison  electric  accumulator  motor  made 
by  that  company.  It  was  a  2-ton  ,van,  did  tlie  work 
very  satisfactorily,  and  the  price  would  be  favourable 
as  compared  with  horse  haulage.  Unfortunately,  the 
first  cost  of  these  vehicles  was  rather  large — much 
larger  than  he  could  induce  his  committee  to  spend 
at  the  present  time.  The  Electricity  Committee,  how- 
ever, were  anxious  to  get  an  output  for  electricity  by 
this  means.  He  had  been  able  to  come  to  an  arrange- 
ment with  the  committee  to  purchase  a  van  for  a 
period  of  four  years,  and  they  would  hire  the  van 
to  the  works  department  at  the  price  of  3s.  6d.  per 
hour,  or  35s.  per  day,  for  a  period  of  four  years. 
That  was  a  3-ton  van,  with  rubber  tyres  and  an  inter- 
changeable body  which  could  be  used  for  dust  col- 
lection or  street  watering.  He  had  no  doubt  at  that 
figure  he  should  be  able  to  make  a  considerable 
saving  over  horse  haulage.  In  dust  collection  it 
would  have  an  advantage  over  steam  or  petrol,  as 
there  was  no  waste  when  it  was  standing  still.  It 
had  also  the  advantage  in  residential  districts  of 
being  smooth  and  quiet  in  running.  In  all  towns 
the  use  of  steel  tyres  should  be  limited,  and  nothing 
above  a  certain  weight  should  be  provided  for  rubber 
tyres.  Mr.  Cockrill  had  given  a  very  low  figure  for 
his  steam  van.  He  was  at  Yarmouth  recently,  and 
saw  this  van  going  along  one  of  the  roads.  It  was 
smoky  and  noisy,  and  did  not  add  to  the  amenities 
of  Yarmouth ;  certainly  it  would  not  be  tolerated  in 
Hampstead.  One  very  critical  gentleman  in  his  dis- 
trict wanted  to  know,  with  the  steam  motor  he  had, 
and  in  which  Welsli  smokeless  coal  was  used,  whether 
he  was  going  to  turn  his  road  into  a  raihvay  cutting. 

Mr.  J.  F.  Smillie  (Tynemouth)  said  that,  in  the 
estimates  which  had  been  put  before  them,  Mr.  Elford 
writes  off  the  cost  of  his  machine  in  ten  years,  Mr. 
Smart  in  fourteen  years,  and  Mr.  Higgens  in  twenty 
years.  The  costs  were  considerably  affected  by  these 
discrepancies.  He  should  like  to  know  whether  these 
figures  were  mere  arbitrary  estimates  or  actual  ex- 
perience of  the  life  of  the  motor. 


Mr.  A.  J.  Lyddon  (Essex  County)  said  the  charge 
of  Is.  7d.  per  gallon  for  petrol  seemed  rather  high. 
In  Essex  they  were  paying  Is.  l^d.;  less  duty  the  cost 
was  Is.  per  gallon,  which  made  a  considerable  differ- 
ence in  the  running  cost.  Would  Mr.  Higgens  say 
what  "  contractors'  maintenance  "  really  meant  ?  In 
the  motor  to  which  he  referred  there  was  a  big  item 
for  repairs  in  addition.  Then,  with  contractors' 
maintenance,  was  that  one  of  the  conditions  of  the 
iuirchase  of  the  machine  ?  It  seemed  a  very  favour- 
able condition.  With  regard  to  the  cost  of  collection 
of  house  refuse  given  by  Mr.  Higgens,  it  was  very 
difficult  to  make  a  comparison;  but  one  would  like 
to  know  what  the  average  cost  was  per  ton-mile. 
They  had  seven  tractors,  each  with  two  trailers, 
and  the  cost  worked  out  at  4d.  to  5d.  per  ton-mile 
compared  with  horse  haulage  of  lOd.  per  ton-mile. 
They  had  also  steam  lorries,  and  there  again  tliey 
found  a  considerable  saving  as  compared  with  horse 
haulage.  There  w-ere  certain  conditions  which  seemed 
to  limit  petrol  as  compared  with  steam. 

Mr.  W.  H.  Eley  (Newmarket)  wished  to  ask  one 
or  two  questions  on  these  papers.  First,  Mr.  Elford 
estimated  that  one  hour  lost  with  the  tractor  equalled 
five  hours'  loss  with  a  horse  and  cart.  Was  he  to 
understand  that  this  tractor  was  equal  to  five  liorses 
and  carts  ?  Secondly,  he  w<mld  be  glad  if  Mr.  Elford 
could  give  him  any  figure  aljout  the  comparative  cost 
per  ton-mile  between  petrol  and  steam  wagons.  Then 
what  was  Mr.  Elford's  exi>erience  with  regard  to  the 
life  of  rubber  tyres  ?  Then,  with  regard  to  the  con- 
tract system  of  niainten;uice  of  tyres,  what  system 
was  adopted  to  be  satisfactory  to  the  council  and  tlie 
people  who  contracted  to  keep  the  numl>er  of  miles 
run  .'  Then,  did  the  author  allow  for  extra  wear  and 
tear  on  roads,  when  using  these  motor  vehicles,  in 
the  prime  cost  ?  The  figures  quoted  agreed  very 
fairly  with  figures  supplied  to  him.  Witli  regard  to 
Mr.  Higgens'  paper,  he  should  like  to  know  the  num- 
ber of  miles  run,  the  number  of  wagons  running,  and 
when  the  repairs  became  excessive.  Then  he  should 
like  to  know  the  cost  of  the  collection  of  refuse  per 
ton-mile  as  comijared  with  horses  and  carts,  and  what 
consideration  led  the  author  to  advise  steam  wagons 
rather  than  petrol.  He  should  also  like  to  know 
w-hether  coke  was  used  as  fuel  on  these  steam  wagons, 
and  to  w-hat  extent  it  could  be  used.  Then,  in  Mr. 
Smart's  paper,  in  the  case  of  No.  2  wagon,  a  higher 
cost  per  mile  was  shown  in  his  statement;  but  the 
total  mileage  covered  was  less  than  the  other  two 
wagons,  and  the  total  weight  carried  less.  That 
wagon  might  have  been  used,  on  short  journeys  as 
compared  with  the  other  two  wagons.  If  that  was 
so,  would  it  not  point  to  haulage  by  mechanical 
machines  being  more  economical  on  long  journeys 
than  short  ? 

Mr.  J.  Julian  (Cambridge)  said  the  papers  were 
extremely  useful,  but  he  had  taken  most  notice  of 
the  figures  given  in  Mr.  Smart's  paper,  becau.se  he 
had  given  figures  which  enabled  them  to  work  out 
the  cost  of  doing  work  under  other  circumstances. 
Mr.  Smart's  figures  were  given  so  fully  that  they  were 
able  to  calculate  the  average  length  of  journey  for 
the  different  motors.  They  were  something  very  dif- 
ferent from  what  they  woidd  get  in  a  town.  The 
first  lorry  made  an  average  journey  of  15  miles,  and 
that  would  be  going  so  much  faster  than  they  could 
travel  in  the  towns.  The  motors  were  working  at 
an  average  rate  of  12  miles  an  hour.  Those  figures 
were  not  at  all  applicable  to  town  work.  But  he  was 
very  pleased  Mr.  Smart  had  given  them  so  many 
figures,  as  they  were  able  to  work  out  the  cost  for 
the  shorter  jouraeys.  Each  load  averaged  rather 
over  5  tons  for  a  5-ton  lorry.  Was  that  due  to 
habitually  slightly  overloading  of  the  lorries,  or  was 
it  that  no  loads  were  carried  on  the  return  journey, 
and  anything  put  on  was  weighed  on  arrival  ?  It 
was  hardly  likely  that  they  were  able  to  keep  up  an 
average  of  over  5  tons  per  load.  Something  had  been 
said  about  the  average  cost.  They  got  the  cost  per 
hour  and  per  day.  He  did  not  think  either  of  tliese 
ways  of  workuig  was  altogether  satisfactory.  He 
thought  they  wanted  the  rate  per  day  plus  so  much 
per  mile.  He  found  it  worked  out  at  about  5d.  per 
mile. 

Mr.  L.  RosEVEARE  (South  Shields)  remarked  that 
Mr.  Elford  had  stated  that  the  average  speed  of  the 
loaded  3-ton  Edison  electric  accumulator  vans  w-as 
8  or  9  miles  an  hour.  His  corporation  was  the  first 
to  use  the  Edison  battery  motor  for  this  work.  For 
stopping  and  starting  it  was  good,  but  if  they  were 
going  to  take  the  comparative  speed,  don't  put  it  at 
8  or  9  miles  an  hour.     If  they  got  the  Edison  vehicle 
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of  3  tons  loaded  to  go  at  the  rate  of  i  miles  an  hour 
on  a  hill  they  were  lucky. 

Mr.  A.  W.  Ward  (Shrewsbury)  said,  with  regard  to 
Mr.  Elford"s  paper,  ho  assumed  that  Mr.  Elford  did 
not  propose  to  collect  the  whole  of  the.  house  refuse 
of  his  horough  by  nieilumieal  haulage,  for  he  noticed 
that  he  mentioned  the  furthermost  part  of  the 
borough.  He  had  to  report  on  this  question,  and  he 
had  come  to  the  conclusion  that  the  only  way  of 
doing  it  was  by  horse  vans,  and  the  picking  up  of 
tlie  full  vans  by  a  trai'tor.  Mr.  Higgens'  paper  gave 
the  comparative  cost  of  collection  of  house  refuse  by 
horse  and  by  mechanical  traction,  and  there  W4is  only 
a  saving  of  G  per  cent  by  motor  vans.  Did  that  mean 
that  Mr.  Higgens  collected  the  whole  of  the  refuse 
by  motors  from  carts  which  had  made  the  collection, 
as  descril>ed  by  Mr.  lOlford,  or  did  he  collect  from 
house  to  house  by  motor  vans  ? 

Mr.  E.  J.  Elfokb,  in  reply,  said,  with  reference 
to  Mr.  Higgens'  remark  as  to  tiaining  men  for  motor 
drivers,  he  quite  agreed  tliat  to  train  men  was  gene- 
rally the  best  .system.  He  found  that  the  men,  when 
trained,  got  afflicted  witli  what  was  oallod  swelled 
liead.  and  a  man  who  was  a  scavenger  last  year  and 
was  now  a  qualified  driver  found  he  could  do  better 
somewhere  else,  and  the  result  was  that  they  had  lost 
a  good  many  men  after  training  them.  Mr.  Collins 
rai.sed  the  question  of  coal.  He  quite  agreed  as  to 
the  quality  of  coal  to  he  used.  They  used  nothing  but 
the  best  Welsh  steam  coal.  He  had  teste<l  it  for 
years,  and  he  was  firmly  convinced  that  was  the 
cheapest  fuel.  Mr.  Cockrill  raised  several  questions. 
-•Vs  concerned  the  cost  of  running,  Mr.  Cockrill  did 
not  give  them  any  details  of  his  £1  Is.  per  day,  and 
without  det-ails  it  was  impossible  to  make  compari- 
sons. Possibly  Mr.  Cockrill's  cost  of  labour  was 
much  less  than  his;  in  addition  to  that  they  did  not 
know  whether  there  was  anything  included  for  in- 
terest on  capital.  Tliat  was  a  point  he  proposed  to 
mention  in  connection  with  Mr.  Higgens'  ])aper.  He 
gave  his  cost  per  day.  for  motor  only,  at  7s.  5d.  Wliat 
struck  him  as  being  somewhat  extraordinary  was  that 
he  appeared  to  run  his  motor  on  about  1 J  cwt.  of  coke 
per  day.  He  must  say  that  he  looked  upon  that  as 
lieing  impossible  mider  his  conditions.  He  did  not 
know  what  the  mileage  was  or  the  kinds  of  loads 
carried.  Even  with  best  Welsh  Coal  he  could  not  run 
steam  motors  on  that  amount  of  fuel.  Then  nothing 
was  calculated  for  rent  and  depot  expenses,  and  the 
overhaul,  which  appeared  to  take  place  every  seven 
years  after  the  motor  had  been  cleared.  That  did  not 
appear  in  the  account.  There  were  various  other 
items  which  did  not  appear  to  be  included.  He  only 
mentioned  this  in  order  to  show  how  important  it 
was,  in  making  any  comparison,  to  take  care  that  all 
the  figures  were  on  the  same  basis.  Mr.  Gullan  asked 
a  question  as  to  horse  hire.  There,  again,  it  was 
important  that  there  should  be  a  full  knowledge  of 
local  conditions  before  conclusions  were  arrived  at. 
It  might  be  possible  to  save  a  considerable  sum  by 
mechanical  traction  in  one  district,  while  in  another 
district  the  result  might  be  entirely  different.  He 
.should  not  attempt  to  compote  with  horso  haulage 
at  5s.  per  day.  Then,  in  regard  to  using  a  trailer. 
A  trailer  could  often  be  used  with  very  great  advan- 
tage, but  in  that  case  they  had  to  reduce  tlicir  speed. 
Mr.  Smillie  raised  the  question  of  depreciation.  He 
preferred  to  take  a  conservative  view  of  the  life  of  a 
motor  vehicle,  and  he  thought  ten  years  was  quite 
long  enough  for  his  own  experience,  though  the 
vehicles  were  looked  after  very  well.  The  running 
cost,  the  cost  of  repairs,  and  the  amount  of  delay 
resulting  from  time  occupied  in  repairs  and  overhaul 
increa.sed  enormously  after  a  certain  length  of  time, 
and  his  own  opinion  was  that  it  was  much  bettor  to 
get  rid  of  the  vehicle  some  time  before  it  was  ready 
for  the  scrap  heap,  and  get  a  new  one.  A  question 
was  asked  about  the  price  of  petrol.  That  was  what 
they  had  been  paying  for  some  months  past.  It  was 
the  best  quality,  and  they  found  there  was  very  little 
difference  in  the  cash  result — that  was  to  say,  taking 
a  cheaper  grade  of  petrol,  the  cost  was  practically 
the  same  as  the  higher  grade,  and  there  were  disad- 
vantages in  having  to  store  a  larger  bulk.  He  was 
asked  the  average  cost  per  ton  mile  of  petrol  and 
steam  driven  vehicles  for  street  watering.  He  was 
afraid  he  could  not  give  that  for  street  watering.  He 
did  not  think  any  information  of  that  kind,  particu- 
larly for  street  watering,  would  be  of  any  great  value. 
Then  as  to  the  wear  and  tear  on  roads  he  did  not 
take  that  into  consideration  at  all.  Other  people 
used  the  roads  with  mechanically  driven  vehicles, 
and  although  their  few  vehicles  might  contribute  to 


the  wear  and  tear  to  some  extent,  he  did  not  think 
that  was  a  very  important  matter.  The  average 
travolling  distance  of  water  vans  was  38  miles  per 
day.  That  was  recorded  by  a  speedometer.  Mr. 
Roseveare  raised  the  qnestion  of  the  speed  of  electi'ic 
vehicles.  That  was,  in  his  opinion,  the  one  weak 
point.  With  the  experimental  electric  'bus  they  had 
been  running  for  from  twelve  to  eighteen  months, 
and  they  had  found  that  they  could  run  that  fairly 
well  in  service  with  petrol  vehicles.  The  average 
.-speed  liad  worked  out  at  about  8  or  9  miles  per  hour. 
The  route  was  not  hilly,  and  a  short  hill  takeai  at 
4  miles  per  hour  did  not  make  much  difference  on 
(he  day's  work.  Mr.  Ward  raised  a  question  on  the 
latter  part  of  his  paper,  where  he  mentioned  that 
he  was  using  a  petrol  vehicle  as  a  tractor.  He  thought 
that  a  suitable  vehicle,  and  that  it  would  pay  to 
take  all  the  refuse  to  the  destructor  with  a  petrol 
vehicle.  The  collection,  he  thought,  must  be  done 
by  horses,  and  then,  by  using  the  petrol  vehicle  as 
a  tractor  for  tlie  loaded  carts,  and  taking  them  a  long 
distance,  he  thought  probably  a  very  great  saving 
would  be  effeicted.  In  nuiking  these  remarks  as  to 
long  journeys,  he  was  not  referring  to  tlie  electric 
vehicle.  It  might  be  jiossible  with  electric  vehicles 
to  do  the  whole  colle<>tion  as  well  as  the  delivery 
with  motors. 

Mr.  T.  W.  E.  HiGGF.Ns,  in  reply,  remarked  that  one 
of  the  sijcakers  had  said  it  was  a  pity  the  whole  of 
the  tliree  papers  w'ere  not  on  the  same  basis.  It  was 
a  pity,  but  it  showed  that  there  was  no  collusion 
between  the  parties.  Mr.  Elford  referred  to  the  train- 
ing of  motor  drivers;  all  he  could  say  was  that  of 
all  the  men  they  had  td'ained  they  had  lost  only  two. 
There  were  no  charges  for  rent  or  for  depot.  So  far 
as  rent  was  concerm;d,  they  had  this  yard  and  the 
depot  before  they  bought  the  motors.  Its  cost  was 
no  more  than  before;  they  simply  put  the  motors 
in  the  shed  where  tJiey  put  the  horses.  About  £200 
was  spent  about  seven  years  after  they  got  the 
veliicle.s.  When  the  Motor  Car  .'\ct  was  first  passed 
the  vehicles  were  built  much  iightxir  than  they  were 
afterwards.  Tliey  found  that  the  later  vehicles  did 
not  want  this  money  spent  on  them.  As  ic-anlr,l  I'uel, 
the  fuel  they  had  always  burnt  was  cok.\  wln.li  lliey 
got  comparatively  cheaply.  Their  vehiclr-  l:itrl\  had 
always  been  driven  by  one  man.  Since  tlu-  intidduc- 
tion  of  motors  they  found  there  was  ,a  cuiisiderable 
drop  in  contractors'  prices  for  horses.  Mr.  Cooper 
asked  the  length  of  the  journeys.  Chelsea  was  a 
very  small  district,  but  he  should  think  the  average 
journey  would  be  about  2  miles  there  and  back. 
Then  the  question  was  also  raised  about  the  type 
of  vehicle.  He  was  bound  to  say  that  those  they 
had  got  did  require  a  ladder  for  the  dustmen  to  climb 
up  to  put  the  refuse  in.  If  they  had  a  low  vehicle 
it  nuist  be  a  voi-y  great  nuisance  to-  persons  in  the 
streets.  Then  Mr.  Willis  asked  about  the  drivers' 
wages,  and  whether  it  included  overtime.  They  did 
not  pay  extra  for  overtime  except  under  extraordinary 
conditions.  Then  someone  spoke  about  repairs.  There 
was  contractors'  maintenance,  and  also  repairs;  but 
if  they  looked  at  tlie  paper  they  would  see  that  the 
item  of  repairs  was  the  exception.  In  nearly  every 
ca.se  the  repairs  applied  to  the  Thornycroft  vehicle. 
The  difference  in  oil  consumption  between  the  two 
vehicles  was  explained  by  the  fact  that  one  was  a 
little  leiakv,  and  dropped  oil  from  the  tank.  Then 
reference  was  made  to  the  tractor.  When  they  first 
started  they  used  dust  carts  as  trailers,  but  they  got 
into  so  much  trouble  that  they  had  to  give  np  the 
trailer  and  put  higher  loads  on  the  vans,  and  they 
had  never  regietted  it.  Then  he  was  asked  why  they 
used  steam  wagons  instead  of  petrol.  When  they 
started  in  the  last  century  petrol  wagons  were  not 
thought  much  of.  As  they  started  with  steam,  and 
had  got  this  excellent  contract,  they  had  .stuck  to 
steam  ever  since.  That  was  why  the  cost  of  these 
vehicles  appeiired  to  go  down  the  older  they  were. 
The  reason  was  that  the  vehicles  had  become  more 
standardised  than  they  were  now,  and  it  was  much 
cheaper  to  maintain  fifteen  vehicles  when  they  were 
all  made  to  the  same  standard.  The  result  was  that 
they  had  the  maintenance  so  much  cheaper.  He 
was  bound  to  say  that  it  had  gone  up  since  the  war. 
He  was  asked  if  they  collected  all  by  motors  or  partly 
by  horses  and  partly  by  motors.  In  the  summer- 
time they  collected  partly  by  horses,  except  in  the 
slack  season,  when  they  did  it  all  with  motors. 
Their  collection  was  mainly  by  motors,  and  they 
found  it  paid.  ,    ^   , 

Mr.  F.  W.  Sm-ikt  said,  in  reply  to  Mr.  Collins   state- 
ment that  only  one-fifth  of  the  number  of  hours  were 
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occupied  in  outward  journeys,  the  only  answer  lie 
could  nmke  was  that  the  lorries  were  a  secondary 
consideration;  they  were  working  for  the  imi>rove- 
ment  and  maintenance  of  the  roads.  They  did  not 
study  the  lorries  at  all  as  to  distance.  He  did  not 
know  whether  Mr.  Willis  would  like  a  copy  of  their 
driver's  time-sheet;  if  he  did,  he  would  send  it  to 
him.  Then  he  asked  for  the  makers  of  the  tyre.  He 
was  sorry  that  the  two  tyres  tJiey  found  answer  their 
purpose  so  well  were  of  German  make.  When  the 
.I'mglish  makers  knew  of  the  faults  in  their  tyres  they 
ai  once  altered  them,  and  they  had  no  difficulty  in 
getting  Dunlop  or  a  Slirewsbury  Challenger  tyre  to 
cover  14,(J00  miles,  and  they  had  never  exceeded  that 
with  the  Peter  Union  or  the  Continental  tyre.  It  was 
only  fair  to  say  they  had  had  a  Peteii-  Union  which 
had  not  lasted  a  day  when  put  on,  aad  this  had 
never  happened  to  an  English  tyre.  Mr.  Willis  asked 
as  to  the  unloaded  journeys.  They  were  all  taken 
together  for  statistics.  Mr.  Gullan  mentioned  the 
distance  they  found  most  economical,  and  a.-iked  if 
they  could  work  economically  for  short  distances. 
'J'hey  found  they  could  send  material  by  motor  3  miles 
away,  compete  with  horse  haulage,  and  save  Gd.  per 
ton,  W'hich  was  25  per  cent  of  saving.  A  horse  and 
cart  would  carry  5  tons  of  material  at  a  cost  of  2s. 
per  ton  per  day.  A  motor  could  take  18  tons  per 
day  at  a  cost  of  Is.  6d.  per  ton.  Mr.  Smillie  said 
they  wrote  off  their  motors  by  depreciation  in  toiir- 
teeu  years.  If  he  referred  to  the  paper  he  would 
find  the  cost  was  written  off  in  seven  yeans.  At  the 
end  of  seven  years  tliey  thought  it  better  to  sell  tlie 
motor  and  get  another.  Mr.  Eley  asked  why  tlie 
cost  of  No.  2  lorry  was  higher  than  the  other  two. 
Tliat  lorry  was  sent  away  a  distance  of  9  miles  from 
a  station;  th©  days  wene  short,  and  tlie  motor  had 
to  convey  the  material  for  short  distances,  and  it 
upset  the  statistics  as  comiiared  with  the  other  two 
kuries.  Mr.  Julian  raised  a  poiiit  as  to  whether  they 
overloaded.  He  could  assure  the  menibers  that  they 
never  jjut  on  a  lorry  more  than  its  legal  weight.  As 
the  registering  authority  they  dared  not  do  such  a 
thing.  If  a  man  had  5  tons  I  cwt.  put  on,  the  1  cwt. 
was  taken  off,  so  that  no  contractor  sliould  be  able 
to  say  to  them,  "  You  exceed  the  legal  limit,  though 
you  do  not  allow  us  to  <lo  so."  The  loads  on  return 
journeys  were  weighed  in;  tliat  accounted  for  the 
MppMrpiit   .iverloading. 

(To  be.  continued.) 
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The  Law  Relating  to  the  Taxes  on  Land  Values. 
By  E.  P.  Hewitt,  k.c,  ll.d.,  assisted  by  Kenneth 
C.  Raikes,  Barrister-at-law.      Price  7s.  6d.   nett. 
London :   Butterworth  &  Co. 
In  tills  work  the  law  is  presented  in  the  form  of  a 
continuous  statement,  and  not  by  way  of  notes  to  the 
different  sections,  a  form  which  will  .strongly  appeal 
to  the  non-legal  reader.    Since   the   very   novel   and 
complex  Act  of  1910  was  passed    it  has  given  rise  to 
much  litigation,  and  the  author  refers  to  all  mate- 
rial cases,  including,  in  some  instances,  decisions  by 
referees  which  do  not  appear  in  the  ordinary  reports. 
The  statutes  and  rules  are  embodied  in  an  appendix. 
The  work  is  a  clear  and  concise  statement  of  the  law, 
wliich,  although  intended  primarily  for  the  legal  pro- 
fession, is   also   well   suited   to   the  requirements   of 
those  surveyors  whose  duties  require  some  knowledge 
of  the  subject. 


Beautifying  City  Squares  and  Streets.— Mr.  J.   A. 

Brodie.  cily  engineer  of  Liverpool,  says  the  TAverpool 
Post,  recently  accepted,  from  the  Parks  and  Gardens 
Committee,  the  congenial  task  of  brightening  the 
Liverpool  squares  and  streets  with  foliage  growing  in 
tubs.  By  adding  flowers  to  foliage  and  varying  the 
green  shrubs  with  others  of  golden  privet,  he  is  en- 
hancing the  effects.  The  Exchange  Flags  recently 
assumed  a  new  aspect  when  a  fine  assortment  of  sweet 
peas,  growing  and  almost  in  full  flower,  was  placed 
between  shrubs  of  green  and  gold.  By  a  happy  selec- 
tion the  statue  of  Nelson  was  the  first  to  be  surrounded 
with  the  foliage  and  flowers  fresh  from  the  nurseries. 
No  one  could  cross  the  famous  quadrangle  w'ithout 
pausing  to'admire.  Many  cultivators  of  sweet  peas 
expressed  a  wish  to  see  the  specimens  labelled,  so  that 
their  own  gardens  could  be  further  enriched. 

•  Any  of  the  publications  reviewcl  or  referred  to  as  received,  will  be 
forwarded  by  the  St.  Bride's  Tress,  Limited,  on  receipt  of  imblished 
price,  plus  postage  in  the  case  of  nett  books. 


HORSE  TRACTION   IN    RELATION   TO  CLEANSING 
WORK.* 


By  W.  H.  Hamblett, 

Cleansing  Superintendent,  Salford. 

In  tills,  as  in  other  matters,  I  would  say.  Lot  every 
man  be  fully  persuaded  in  his  own  mind,  and  let 
that  persuasion  be  based  simply  on  the  local  con- 
ditions in  requirements  and  finanice  which  govern  his 
own  tow'ii. 

In  order  that  we  might  have  before  us  a  tabulation 
of  experiences  and  opinions  of  men  who  are  engaged 
in  cleansing  work  in  many  of  our  large  cities  and 
towns,  I  sent  out  a  series  of  questions — bearing  on 
the  various  phases  of  cleansing  work — to  about  thirty 
authorities,  varying,  in  their  geographical  positions, 
from  the  North  of  Scotland  right  away  dow-n  to  the 
South  of  England. 

The  following  may  he  taken  as  a  summary  of  the 
answers  given:  — 

Motor  traction  as  against  horse  traction  in  relation 
to  street  cleansing  work:  In  favour,  six;  against, 
eleven ;  undecided,  six. 

Motor  traction  as  against  horse  traction  in  relation 
to  street  watering  work :  In  favour,  thirteen ;  against, 
two;   undecided,  eight. 

Motor  traction  as  against  horse  traction  in  relation 
to-  machine  sweeping  work:  In  favour,  twelve; 
against,  two;  undecided,  nine. 

Motor  traction  as  against  horse  traction  in  relation 
to  domestic  cleansing  work:  In  favour,  eight;  against, 
nine;  undecided,  six. 

Motor  traction  as  against  horse  traction  in  relation 
to  clinker  removal  work:  In  favour,  six;  against, 
tivi! ;  undecided,  twelve. 

THE    HORSE    AND    STREET    CLEANSING    WORK. 

It  is  evident  from  these  returns  that  tlier©  is  still 
a  great  amount  of  indecision  on  the  question  of  em- 
ployment of  motors  in  general  street  cleansing  work. 
It  is  also  manifest  that  there  is  lacking  a  strong  and 
definite  lead  or  consensus  of  opinion  that  the  horse 
could  be  altogether  disposed  of  in  relation  to  street 
cleansing  work.  It  must  be  apparent  that,  whilo 
motors  for  street  sweeping  machines  and  street  water- 
ing may  be  efficient  and  economical  in  these  par- 
ticular sections  of  street  cleansing  work,  the  horse 
may  .still  be  found  useful  and  economical  in  "  picking- 
up  work."  One  cannot  imagine  a  claim  being  made 
that  it  is  advisable  to  displace  the  horse  in  this  form 
of  work.  The  work  is  .so  slow — ^ever  stopping  to  pick 
up  ruck  after  ruck — that  to  employ  a  costly  motor 
for  picking-up  work  seems  to  be  jjositively  extrava- 
gant. 

Though  many  commendable  attempts  have  been 
made  to  put  on  the  market  street  sweeping  machines 
which  would  automatically  pick  up  the  sweepings, 
I  have  not  yet  seen  a  machine  which  was  in  all 
]joints  so  satisfactory  as  to  enable  me  to  recommend 
a  purchase.  Authorities  and  officials  having  .  Iluli'  nf 
street  cleansing  work  would,  I  am  sure,  )iw-  .;  Im  ;iit\- 

welcome  to  help  in  this  direction.    In    m,    <<\:i i, 

until  the  desired  machine  comes  along  for  doing  thin 
combined  work,  you  cannot  do  better  tlian  stick  to 
the  horse  for  that  particular  work  of  "  pickling  up." 

In  street  watering  there  may  be  many  advantages 
ill  the  employment  of  motors. 

During  the  long  drought  of  a  few  weeks  ago  I 
personally  realised  the  absolute  inadequacy  of  the 
horse  for  iStreet  watering,  because  of  the  fact  that  the 
work  of  tlie  horse  could  not  be  so  continuous  as  the 
motor,  and  therefore,  in  relying  upon  the  horse,  one 
fell  considerably  short  in  the  matter  of  meeting  the 
necessities  of  such  a  special  time. 

In  street  sv  e  ping  one  is  also  bound  to  admit  tliat, 
on  accOiUnt  of  the  "  non-stop  "  principle  involved  in 
this  seciion  of  cleansing  work,  the  necessities  of  the 
work  are  best  met  by  the  use  of  motors.  As  I  have 
no  practical  working  experience  under  this  head,  I 
may  be  excused  for  saying  that  I  am  yet  waiting  to 
be  convinced  that  it  is  eeononiioal  to  have  a  separate 
motor  machine  for  street  sweeping  exclusively,  and 
another  motor  exclusively  for  street  watering. 

DOMESTIC    REFUSE     COLLECTION. 

When  we  com©  to  the  question  of  the  use  of  the 
motor  wagon  in  the  collection  of  domestic  refuse,  I 
fail  to  see  how  by  this  means  alone  we  could  ever 
think  of  spcuring  either  efficiency  or  economy  in  the 


•  From  a  paper  read  at  tbe  annual  meetings  of   the  Institute  of 
Cle.insing  Superintendents. 
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majority  of  our  large  towns,  where  we  have  long  row.s 
of  houses,  with  back  passages  through  which  the 
motor  cannot  be  taken,  and  where  from  each  back 
yard  the  ashes  have  to  be  collected  and  brought  to 
the  end  of  the  passage  in  order  to  1>e  tipped  in  the 
motor.  It  surely  cannot  be  regarded  as  what  we  might 
call  a  "  paying  game  "  to  keep  a  motor,  costing 
hundreds  of  pounds,  employed  in  a  work  where  the 
process  of  loading  is  so  very  slow. 

I  believe  that  it  is  an  admitted  fact  that  motor  trac- 
tion— in  business  generally — is  not  regarded  as  being 
efficient  and  economical  unless  you  have  two  things 
assured— first,  quick  loading  and  distance  running. 
It  is  always  urged  in  connection  with  this  question 
that  ■'  point-to-point  "  and  "  non-stop  "  traffic  is  the 
only  way  to  secure  all  the .  advantages  required  in 
the  displacement  of  the  horse  by  motors.  In  the 
collection  of  domestic  refui-e  on  ordinary  lines,  in 
most  towns,  we  do  not  get  these  two  essentials. 

In  submitting  a  paper  of  this  kind  I  am  not  so 
foolish  or  short-sighted  as  to  try  and  prove  a  case  for 
horse  traction  to  the  extent  of  trying  to  show  that 
the  motor  in  cleansing  work  has  no  place  whatever, 
and  that  the  horse  and  nothing  but  the  horse  is  the 
right  traction  power  to  be  employed.  As  I  have 
already  tried  to  show,  I  believe  the  horse  to  be  a  great 
necessity  in  some  sections  of  cleansing  work,  and,  if 
you  want  my  opinion  frankly  on  the  matter,  I  think 
the  gre^itest  possible  success,  both  in  the  matter  of 
efficiency  and  economy,  is  to  be  found  in  officials 
endeavouring,  in  certain  towns,  to  find  that  happy 
medium  which  I  believe  is  to  be  found  in  the  proper 
use  of  both  horses  and  motors.    .    .    . 

CLINKER    KEMOVAL. 

In  this  section  of  cleansing  work  we  again  come  into 
contact  with  a  phase  of  the  work  when  it  is  absolutely 
useless  to  depart  from  horse  traction  unless  special 
provision  is  made  for  speedy  loading  and  unloading. 
In  our  own  town,  although  the  distance  between 
destructor  and  tip  was  2-^  miles,  motor  haulage  had 
to  be  given  up,  as  horse  traction  was  found  more 
economical. 

My  claim  for  horse  traction  is  that  it  cannot  be 
discarded  in  every  section  of  cleansing  work.  I  think 
that  it  cannot  be  satisfactorily  demonstrated  that  the 
horse  is  no  longer  required.  I  have  often  heard  i* 
said  that  the  motor  has  come  to  stay.  This  is  no 
doubt  true  in  relation  to  many  forms  of  work,  but 
some  phases  of  cleansing  work  are  so  far  apart  from 
the  traction  question  generally,  that  I  believe  that  the 
horse  is  with  us  to  stop,  at  least  until  some  changes 
are  made  in  motor  traction  of  which  at  the  present 
time  we  have  not  even  a  dim  forecast. 


THINGS   ONE   WOULD   LIKE  TO 


(Contributed.) 
Has  any  practical  trial  on  a  fairly  large  scale  yet 
been  made  of  the  Crombie  sewage  purification  process, 
a  small  installation  of  which  was  on  view  at  the  recent 
exhibition  of  road  appliances  at  the  Horticultural 
Hall  ?  If  this  system  will  achieve  all  that  was  claimed 
for  it  by  the  demonstrator  at  the  stall,  will  it  not 
again  revolutionise  the  present  bacterial  methods  of 
sewage  treatment  which  are  now  in  vogue? 

•  •  •,  • 

Apropos  of  sewage  treatment,  is  it  not  rather  to  be 
regretted  that  Mr.  Wakeford,  in  his  excellent  paper 
■•  Brief  Notes  of  Experiments  in  Sewage  Purifica- 
tion by  Forced  Aeration,"  did  not  tell  us  more  about 
the  cost  of  the  installation  of  such  a  system  and  its 
subsequent  operation?  Do  not  most  of  us  agree  that 
sewage  purification  by  means  of  aeration,  or  the  action 
of  oxygen,  is  on  the  right  lines,  but  is  it  not  a  ques- 
tion that  has  yet  to  bo  answered  how  this  is  to  be 
effected  economically  without  creating  a  smell,  and  a 
possible  addition  to  the  sludge  difficulty  ? 

•  •  •  • 

Which  was  the  most  practical  and  useful  paper  laid 
before  the  recent  road  conference  at  the  Horticultural 
Hall  ?  Without  in  any  way  detracting  from  the  other 
excellent  papers,  does  it  not  strike  one  that,  so  far 
as  road  engineers  are  conci-rned,  the  one  by  Messrs. 
Sheldon  and  Lyddon,  on  the  "  Use  of  Tar,  Pitch,  and 
Bitumen  in  the  Construction  of  Roads,"  was  of 
extreme  value  as  giving  the  result  of  the  adoption  of 
various  methods  of  surface  construction?  Have  not 
the  long  lengths  of  road  thus  treated  been  of  greater 
use  for  educative  purposes  than  those  of  the  "  Sidcup  " 
trials,  where  only  short  lengths  were  treated,  and 
many  of  the  processes  there  tried  were  hopeless  from 

the  start? 

•  •  •  • 

When  shall  we  arrive  at  the  Ultima  Thule  of  road- 
surface  construction,  when  a  surface  capable  of  re- 
sisting any  ordinary  traffic  can  be  constructed  at  about 
Is.  a  square  yard  ?  Is  this  unachievable,  or  shall  we 
some  day  find  the  very  substance  for  which  we  have 
all  been  seeking?     Or  is  this  a  mere  ir/'«'«  /a'""*? 

•  •  •  • 

With  regard  to  the  recent  legal  question  as  to 
whether  a  cinematograph  show  is  within  the  meaning 
of  the  words  "  healthful  recreation  or  exercise,"  are 
there  not  still  a  large  number  of  able-bodied  young 
men  who  prefer  this  form  of  "  recreation  and  exer- 
cise"  to  that  of  drilling,  or  the  open-air  life  of  the 
trenches  ?  When  wo  read  letters  from  the  Front  like 
those  given  in  last  week's  issue  of  The  Surveyor 
under  the  heading  of  "  Details  from  the  Dar- 
danelles," should  not  such  letters  make  every  young 
man  in  the  country  say:  "Cinematograph  shows  are 
all  very  well  in  times  of  jjeace,  but  give  me  a  rifle 
and  let  me  do  some  real  man's  work  "? 

•  •  •  • 

Is  it  not  a  source  of  satisfaction  that  these  "  Things 
One  Would  Like  to  Know"  frequently  elicit  valuable 
information?  For  instance,  is  it  not  interesting  to 
hear  that  Mr.  Lovegrove  was  not  the  first  surveyor 
to  construct  good  road  surfaces  with  refuse  destructor 
clinker,  but  that  Mr.  Roberts,  the  borough  surveyor 
of  Worthing,  constructed  similar  roads  ten  years  ago? 
Will  Mr.  Roberts  let  us  know  his  exact  methods,  a,nd 
whether  the  surface  was  constructed  with  a  finishing 
carpet  of  very  fine  materials,  or  were  his  roads  merely 
ordinary    tar -macadam,    using     clinker     instead    of 

stone  ? 

•  •  •  • 

Are  not  the  accounts  of  the  London  County  Council's 
tramway  undertaking  rather  depressing  reading  for 
the  ratepayers?  Have  not  the  council  yet  realised 
that  except  for  very  long  distances,  the  tramcar  is 
an  almost  obsolete  vehicle,  and  can  never  become  a 
kerb  to  kerb  or  door  to  door  means  of  conveyance, 
and  that  the  sooner  this  is  realised  and  the  non- 
paying  routes  shut  down  and  scrapped,  the  less  will 
be  the  ultimate  loss  to  the  ratepayers? 


Housing  at  West  Ham.— A  recently  submitted 
rtport,  hy  the  bof'iii.tch  trea.surer  shows  that  the  total 
loss  on  the  West  Ham  municipal  dwellings  for  the 
year  ended  March  31st  last  was  £888,  as  compared 
with  £1,468  in  the  previous  twelve  months.  The 
total  loss  up  to  date  is  £18,332,  but  beyond  this  there 
is  a  loss  amounting  to  £9,971  on  the  sites  bought  for 
the  dwellings. 
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SECTIONAL  STEEL  BUILDINGS. 


A  type  of  sectional  steel  buildiug  wliifli  shoultl 
prove  of  iiiestiniable  service  at  the  present  time  hu~ 
been  brouglit  to  our  notice  by  the  Wilfley  Company. 
Limited.  Salisbury  House,  London-wall,  E.G.  From 
the  parl.iouhirs  with  which  we  have  been  supplied 
the  system  would  appear  to  be  an  ideal  one  in  eases 
where  provision  has  to  be  made,  without  loss  of  time, 
for  workmen's  dwellings,  nulitary  shelters,  hospitals 
or  stores.  The  rapidity  with  which  the  buildings  can 
be  erected  is  a  great  jjoint  in  their  favour.  Being 
built  in  sUuidard  sections  made  to  bolt  together,  they 
can  lie  erected  entirely  in  a  few  hours,  and  can   lie 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Suetbtok  readara 
w»i,h  a  view  to  making  the  information  given  under  this 
head  us  complete  and  accurate  as  possible. 


WiLFLEV    SKrTION.\L    StEEL    BUILDINGS, 

dismantled  as  quickly.  They  are  claimed  to  be  in- 
destructible,  and  weather,  vermin  and  rot  proof. 

All  sections  for  sides  of  buildings  are  made  9  ft.  by 
5  ft.,  allowing  for  a  height  of  9  ft.  to  the  eaves,  and 
the  length  and  width  may  be  any  multiple  of  5  ft. 

An  important  feature  of  this  form  of  consfruction 
is  that  an  existing  building  can  at  any  time  be  added 
to,  either  in  length  or  breadth,  so  that,  if  a  few  dozen 
sections  of  various  types  are  stocked,  a  building  of 
almo?t  any  size  can  be  made  up. 


Manchester  Gas  Profits. — The  annual  report  uf  the 
gas  department  of  JManchester  Corporation  shuws  a 
nett  profit  on  the  year  of  £51, 159,  as  against  i;S1.12G 
in  the  previous  year.  The  gas  sold  was  5,881,ll);i,U(lU 
cubic  feet,  an  increase  of  190  per  cent  compared  with 
the  previous  year. 

Poplar  Electricity  Department. — Accuiding  \o  the 
annual  repori  issued  by  the  burough  electrical  engi- 
neer. Mr.  J.  Horace  Bowden,  m.inst.c.e.,  the  output 
of  the  Poplar  electricity  department  has  increased 
from  2,000,000  units  to  17,000,000,  and  the  gross  profit 
during  the  past  year,  which  was  £'37,484.  is  an  increase 
on  that  of  the  previous  twelve  niuiiths  of  £8.371. 

The  Lady  Ratepayer's  Fancied  Privilege.  —  The 
report  of  the  surveyor,  Mr.  J.  Twemluvv,  presented  at 
the  recent  meeting  of  the  Ashbourne  Rurial  District 
Council,  contained  a  paragraph  which  caused  amuse- 
ment. It  apjjeared  from  this  that  a  woman  at  Yeave- 
ley  had  taken  some  material  from  the  roadside  to 
repair  her  garden  path,  and  w-hen  spoken  to  about 
it  she  replied  that  as  a  ratepayer  she  tliought  she 
was  entitled  to  her  "  little  bit  of  stone."  The  sur- 
veyor was  instructed  to  exact  payment. 

The  Disposal  of  House  Refuse. — The  Tunbiidge 
^Vells  Woiks  Ciiiiiiiuttee  recently  reported  the  receipt 
of  a  circular  letter  from  the  Local  Government  Board 
on  the  subject  of  storing,  collecting,  and  disposing 
of  refuse,  and  urging  the  local  authorities  to  endeavour 
to  make  every  necessary  improvement  before  the  hot 
weather  sets  in.  -\lderman  Silcock  asked  if  this  was 
not  directly  contrary  to  the  circular  recently  issued 
by  the  council  to  the  effect  that  refuse  would  not  be 
collected  so  frequently  in  future.  He  thought  the 
last  thing  they  should  be  economical  in  was  the  health 
of  the  town.  Councillor  Kelsey  said  it  was  a  very 
small  mattei-  for  the  people  to  burn  a  good  deal  of 
their  refuse,  but  Councillor  Chapman  pointed  out  that 
many  people  had  no  backyards  to  burn  rubbish  in 
and  no  fire  in  summer  to  burn  it.  He  thought  the 
council's  letter  was  a  ridiculous  one.  The  town  cl.^rl> 
remarked  that  since  the  issue  of  the  circular  there 
liad  been  much  less  refuse  to  collect,  and  an  improv<- 
inent  in  its  quality. 


INQUIRIES  HELD. 
Wednesbury  T.C.  (July  2iid.     Mr.  W.  O.  E.  Meade- 
Ivini;).— ei,3olt   on    account   of   the   extensions   of   the 
inunicipal  offices  and  public  baths,  and  the  erection 
of    new    education    ofhees.— The  town    clerk,   Mr.    T. 
.Jones,  stated   that  £9,450  had  been  previously  sanc- 
tioned, and  that  the  work  was  completed  in  October, 
1913.       The     present    loan    was    required    to    defray 
"  extras  "  which  were  incurred  while  the  contract  was 
l)eing  carried  out.    The  application 
was  unojjijosed. 

West  Hartlepool  T.C.  (July  1st. 
i\lr.  Raymond  Uiiwin).— This  was 
an  inquiry  into  an  application  by 
tlie  corporation  for  authoTity  to  pre- 
Ijare  a  town  planning  scheme  with 
reference  to  an  area  situate  partly 
within  the  liorough  and  partly 
within  the  rural  district  of  Hartle- 
pool.— The  borough  engineer,  Mr. 
msi^fsam-  m  -^^  ^'  ^^nnis,  stated  that  the  pro- 
B     ^^Pi|t '  posed    area    comprised    .a    total    of 

5.332  acres.      The  southern  area  at 
the  present  moment  was    all    agri- 
cultural land.    The  present  position 
was  quite  unique    for    a    populous 
district.      He    did    not    think    they 
would  find  another  district    so    de- 
void of  road  communication  as  this 
particular  one.    One  of  the  objects 
was  to  lay  down  arterial  roads,  and 
there   was   a   great  future    for    the 
area  when  it  was  so  developed.     By  a  road  from  the 
Tees,    Middlcsljrough,    Port   Clarence,    Stockton,    and 
West    Hartlepool  could    be  linked  up.      One  of  the 
advantages  of  the  road  would  be  to  reduce  the  distance 
lietween  Middlesbrough  and  West  Hartlepool  from  12i 
mill's  to  5i  miles.    The  scheme  would  be  in  the  in- 
iere.-t~  of  estate  owners  as  well  as  of  the  public.     Pro- 
vision  was  to  he  made  for  ojien   spaces. 

APPLICATIONS  FOR  LOANS. 

Aldershot  U.D.C. — £906  for  the  erection  of  houses. 

Dublin   T.C. —  £01,425  for  housing  schemes. 

Guildford  T.C. —  £10, .500  for  a  housing  scheme. 

Luton   T.C. — £'2,000  for  pumping  plant. 

Macclesfield  T.C— £3.300  for  water  supply  pur- 
poses. 

Ruislip-Northwood  U.D.C. — £o.3i)o  for  a  housing 
scheme. 

Reigate  T.C.~tl,000  for  the  electricity  under- 
taking, and  £9.200  for  paving  works. 

Wantage  R.D.C. — £1.850  for  works  of  water  supply. 

LOANS   SANCTIONED. 

Brixham  U.D.C. — £300  for  the  purchase  of  a  she 
for  the  isolation  hospital,  to  be  repaid  in  sixty  years. 

Chelmsford  T.C. — £1,500  for  new  water-pumping 
plant. 

Driffield  R.D.C. — £180  for  works  of  water  supply. 

Goole  U.D.C. —  to, 014  for  works  of  sewerage. 

Maidstone  T.C. —  £4,800  for  new  electrical  plant. 

Rowley   Regis   U.D.C. — £335  for  sewerage  works. 

FORTHCOMING   INQUIRIES. 

J  ULY.  £ 

13. — Bridlington.  For  the  provision  of  a 
refuse  destructor  (Mr.  H.  Shelford 
Bidwell)         — 

13. — Haverfordwest.     For  the  purposes  of  the 

gas    undertaking   (Mr.   F.   H.   Tulloch)        1,350 

13. — Southampton.       For  the  provision   of  a 

water  tower    (Mr.    A.   W.    Brightmore)      14,000 

13. — Tredegar.      For  the  purpose  of  a  housing 

scheme  (Mr.  H.  A.  Chapman) 16,488 

14.  —  Barnsley.  For  the  purposes  of  the  elec- 
tricity undertaking  (Mr.  H.  Shelford 
Bidwell)        21,850 

15. — Spilsby.      For  the  purposes  of  a  housing 

scheme  (Mr.  Edward  Leonard)...         ...  — 


■Tri.Y  9,  1915. 
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Preparation  and  Laying  of  Tar-Macadam  on  Roads 

in  Bedford.' 


Bv    N.    GRKENSH 1  IM.DS,   Assoc. m.inst.c.k..    Borous^h    Engineer   and    Snrveydr 


Bed  Ibid. 


In  1907  ajid  1908  several  experimental  lengths  of 
tar-uiacadaui  were  laid  down  on  the  carriageways  in 
Hurst-grove,  Alexandra-road,  and  portions  of  Golding- 
ton-road,  Bedford,  the  niatirial  consisting  of  tarred 
granite,  tarred  slag,  and  also  clean  granite  and  slag 
grouted  in  with  tar  and  several  patent  preparations. 

As  a  result  of  these  exi>eriinents  the  author  came  to 
the  conclusion  that  it  was  an  unnecessary  expelf.se  to 
use  granite  tar-macadam  in  Bedford,  and  considerable 
difficulty  was  also  experienced  in  getting  the  granite 
macadam  to  bind  down  quickly  for  the  reception  of 
traffic.  The  grout ing-in  with  tar,  &c.,  also  did  not 
give  satisfactory  results. 

The  material  found  from  experience  to  be  the  most 
suitable  was  ironstone  slag  tar-macadam,  and  he 
therefore  recommended  the  town  council  to  adopt 
this,  ;uid  it  has  given  excellent  results  in  Bedford, 
both  from  the  standpoint  of  economy  and  its  suit- 
abiliiy  to  witlistand  the  wear  and  ttmr  of  traffic. 

Experiments  were  idso  carried  out  witli  ordinary 
tar,  and  several  patent  preparations  of  tar  for  mixing 
with  tlie  ironstone  slag,  and  ordinary  gasworks  tar 
was  found  to  give  satisfactory  re~sults  providetl  it 
was  carefully  boiled  and  a  small  quantity  of  pitch 
added  when  required. 

Most  of  tlie  slag  tar-macadam  used  in  Bedford  is 
mixe<l  by  hand  in  the  corporation  depot  at  Newnhani, 
and  from  practical  experience  the  hand-mixetl  mate- 
rial has  been  found  to  be  far  stronger  and  infinitely 
better  suited  for  use  than  machine-mixed  material 
bought  ready  for  use.  Any  tar-macadam  required 
beyond  and  al>ove  tlie  quantities  mixed  at  the  depot 
is  purcha.sed  from  outside  contractors. 

All  clean  ironstone  slag  is  sheeted  on  the  railway 
wagons  and  on  the  carts  to  keep  it  as  dry  as  possible, 
and  the  material  is  afterwards  dried  and  warmed  upon 
hot  plates  before  being  mixed. 

The  whole  of  the  hand-mixed  material  is  turneti 
over  three  times  in  the  mixing,  the  quantity  of  tar 
used  varying  from  about  8i  to  21  gallons  per  ton  of 
material  mixed,  the  variation  l)€ing  due  to  the  size, 
&.C.,  of  the  material  treated.  All  tar  is  carefully 
boiled  l)efore  use. 

The  hand-mixed  slag  tar-macadam  comes  out  at 
from  6id.  to  Is.  7Jd.  per  ton  cheaper  than  it  can  bo 
bought  ready  mixed. 

The  cost  of  mixing  44Ii  tons  of  2-in.  and  Ij-in.  tar- 
macadam  was  lis.  7d.  per  ton.  The  details  of  cost 
are  as  follows — viz.:  — 

JE    «.    d. 

Dry  slag,  482  tons        127  14     5 

Tar,  3,.570  gallons        22     (J     3 

Pitch,  15  lb 0     II     8 

Ganger,  500  hours       11   11     6 

Labour  (manual),  2,315  hours  ...  ...       42     6     6 

Sheeting  ou  rail,  ic ...  ...         4  10     0 

Cartirg  slag  (rail  to  depot),  52  days  ...       18     4     0 

Carting  tar,  8  days      ...  ..         ...  ...         2  IG     0 

Paraftin  oil,  8  gallons  ...         ...  ...  .  0     5     0 

Coke,  3  tons  6  cwt       ...  ...         ...  ...         2     9     6 

Coal,  4cwt         0     3     2 

Cotton  waste,  23  lb 0     4     O 

Repairs  to  plant  ...  ...  ...  ...         07     0 


£232  18     0 
Add  10  per  cent  for  establishnieut  charges, 

use  of  tools,  &c.        ...         ...  ...         ...       23     5  10 


Total 


...  £256     3  10 


All  the  tar-macadam  laid  in  Bedford  has  given 
.satisfactory  results,  but  very  great  care  has  always 
been  exercised  in  the  selection  and  preparation  of 
the  material  and  the  laying  of  same  on  the  roads, 
special  attention  being  given  to  the  strengthening  of 
the  foundations  where  necessary,  and  also  in  arrang- 
ing the  levels  and  cross-falls. 

Some  of  the  carriageways  in  the  principal  streets 
in  Bedford  were  laid  with  slag  tar-macadam  in  .Tune. 
1909,  and  have  required  very  little  repair  .since  that 
time,  although  subjected  to  incessant  traffic,  includ- 
ing steam  lorries,  and  in  many  ca.ses  to  the  wear  and 
t€;ar  of  a  constant  service  of  motor  omnibuses,  which 
quickly  cut  the  ordinary  water-bound  roads  to  pieces. 

'  Paper  presented  at  the  annual  general  meeting  of  the  Institution 
of  Municipal  and  County  Engineers. 


The  work  of  laying  tar-macadam  in  Bedford  has 
been  going  on  steadily  since  1908,  and  at  the  present 
time  there  are  about  7  miles  of  carriageways  in  the 
l)rincii>al  streets  and  rojids  laid  with  tar-macadam. 

The  cost  of  laying  t;u-macadam  on  the  carriage- 
ways, as  per  short  specification  given,  is  3s.  per  square 
yard,  including  all  materials,  labour,  steam  rolling, 
I'tc.  Before  1912  the  work  covdd  be  executed  for 
2s.  9d.  per  square  yard,  but,  owing  to  the  rise  in  price 
of  materials,  increased  cost  of  team  and  manual 
labour,  the  price  has  advanced  3d.  per  square  yard. 

SUOKT    SPECIFICATION    OF    WOKK    OP    LAYING 
TAR-MACADAM. 

The  existing  macadam  on  the  carriageway  is  first 
removed  until  the  surfaces  of  the  foundations  are 
4.Jin.  below  and  inuallel  to  the  finished  levels  of  the 
new  surfaces  which  are  arranged  w4th  cross-faVls 
varying  from  1  in  24  to  1  in  .32. 

After  tlie  existing  foundations  have  been  thoroughly 
steam  rolled  and  prepared,  a  layer  of  prepared  slag 
tar-macadam  of  2-in.  to  2i-in.  gauge  is  laid  down 
and  consolidated  with  steam  rollers  until  the  surfaces 
have  l>een  brought  to  an  even  contour,  and  there  is 
a  finished  thickness  of  25in.  On  the  bottom  layer 
of  slag  tar-macadam  a  top  layer  of  prepared  slag  tar- 
macadam  of  IrS-in.  to  IJ-in.  gauge  is  laid,  and  con- 
solidatetl  with  steam  rollers  until  it  has  a  finished 
thickness  of  2  in. 

\  layer  of  clean  slag  grit  is  then  spread  on  the 
linished  surfaces  of  the  carriageways. 

The  surfaces  are  finally  tar-painted  and  covered 
with  slag  grit. 

Loans  for  tar-macadam  works  have  been  sanctioned 
by  the  Local  Government  Board  as  follows — viz.:  — 
1910         .£3,973 

1912         .3,841 

1913         5,810 

Total       £13,624 

The  repayment  of  interest  and  principal  on  each 
loan  has  been  spread  over  a  term  of  seven  years.  The 
work  in  eoaneclion  with  the  1913  loan  was  commenced 
last  season,  but  no  new  work  will  be  taken  in  hand 
this  year  owing  to  the  war. 

TAK-PAINTING    OF    CARRIAGEWAYS. 

.\  total  length  of  9.^  miles  was  tar-painted  in  the 
borough  during  1913,  the  cost  coming  out  at  from  |d. 
to  Id.  per  square  yard,  according  to  the  kind  of  roads 
treated.  The  work  is  done  by  two  horse-drawn 
machines. 

GRANITE  MACADAM  ROADS. 


During  the  past  three 
experimenting  with  diffi  i 
granite  when  resurfaniu 
so  as  to  do  a\^ay  willi  Ih 
roads  in  the  town  as  far 


years  the  author  has  been 
enl  methods  of  binding  dry 
;i  1 1  i:igeways  in  the  suburbs 
■  nlil-fashioned  water-bound 
as  practicalde,  and  he  has 
found  that,  by  using  J-in.  gauge  tarred  slag  .sprinkled 
on  the  top  of  a  layer  of  clean  granite  after  the  granite 
has  been  laid  in  position  on  the  road,  but  before 
the  granite  ha,s  been  steam  rolled,  and  then,  after 
rolling  the  granite,  using  a  small  quantity  of  i-in. 
gauge  tarred  slag  and  then  rolled  again  as  required, 
and  finally  finishing  off  with  a  sprinkling  of  i-in. 
granite  chippings,  he  has  been  able  to  bind  the 
granite  down  suc<;essfully  without  using  any  other 
binding  material,  and  turn  out  some  excellent  granite 
ro:i(ls  that  will  stand  the  traffic  of  a  main  road,  in- 
cluding steam  lorries  and  a  service  of  motor  omni- 
buses. He  has  also  found  that  when  the  surface  was 
tar-painted  there  was  a  saving  of  nearly  50  per  cent 
on  tar  as  compared  w'ith  tar-painting  an  ordinary 
water-bound  road.  Tlie  cost  of  the  last  road  re.sur-. 
faced  in  this  manner,  comprising  an  area  of  5,599 
sq.  yds.,  including  all  labour,  materials  and  tar- 
painting,  comes  out  at  slightly  less  than  Is.  lOd.  per 
square  yard. 

The  author  is  of  opinion  that  no  hard-and-fast  rules 
can  be  laid  down  for  road  making  that  will  be  applic- 
able to  all  roads  and  districts,  but  that  what  is  re- 
quired is  for  each  engineer  or  road  surveyor  to  carry 
out  his  own  experiments  to  find  out  what  materTals 
and  methods  of  eon.struction  are  most  suitable  for 
use  on  the  roads  under  his  charge. 
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ill  communications  in  regard  to  thii  page  must  be 
addretsed  to  Th»  Editor,  St.  Bride'e  House,  24  Bride-lane, 
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Section "  in  the  top  left-hand  corner.  Correspondents  are 
invited   to  submit   auestions  for  consideration  and   answers 


THE  MONTHLY   PREMIUM. 

Tlie  following  books  have  been  chosen  in  respec-t 
of  the  premiinn  for  June,  and  they  have  been  duly 
forwarded  to  the  recipients :  — 

Mr.  M.  T.  KoBEHTS,  of  Rhyl,  has  selected^  "  The 
Geology  of  Water  Supply,"  by  H.  B.  Woodwajd 
(Arnold),  and  "  Electricity,"  by  H.  M.  Hobart  (Con- 
stable) ;  and 

Mr.  B.  Knight,  of  Newport,  has  selected  "  The 
Strength  of  Materials,"  by  Ewart  S.  Andrews  (Chap- 
man &  Hall).  

REPLIES   TO   QUESTIONS. 

487.    Structures Find,  graphically  or  analytically, 

the  niaxiinuni   deflection  in  a  steel  lattice  girder  of 
the  N  type,  supported  at  each  end,  under  a  load  of 
W   tons  applied  on  the  bottom  boom  at  a  distance 
of  24  ft.  from  one  support.     Span  of  girder,  72  ft. ;  six 
12-ft.  bays;  depth  of  girder  10  ft.    Take  safe  intensity 
of  stress  in  the  members  as  5  tons  per  square  inch, 
and  Young's  modulus  E  =  13,000  ton.s  per  square  inch. 
There   is  no  counter-bracing.    Neglect  the   weight  of 
the  girder  itself.    (B.  K.,  Newport.) 
The  analytical  solution  is  as  follows:  — 
Let  L  =  the  original  length  of  any  member  o£  the  truss 
,,    i   =  change  in  length  of  that  member  when  tlie  load 

is  placed  upon  the  structure 
„  S  =  intensity  of  stress  in  member 
„    E  =  modulus  of  elasticity  of  the  material 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  moat  meritorious,  one  or  more  premiums 
in  books  will  be  awarded  monthly.  Diagrams  mutt 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


where  D  is  the  deflection  at  the  point  of  the  application  of 
W,  and  if  the  weight  of  the  girder  itself  is  neglected,  then 
D  is  the  masimum  deflection. 

We  now  require  to  determine  the  value  of  FLs  for  each 
member  of  tlie  frame,  and  before  this  can  be  done  we  must 
flnt^he  reactions. 

Referring  to  Fig.  No.  1,  take  moments  about  tlie  right 
support  and  we  get  — 

(Reaction  of  left  support)  x  12x6-Wx  12  x4  =  0 
i.e  ,  Reaction  at  left  support  =  J  W 
»  right     „        =  J  W 

We  can  determine  the  chord  stresses  by  the  method  of 
sections,  the  rule  being — 

Draw  a  section  cutting  three  members  of  the  frame. 
To  find  the  stress  in  one  of  these  members,  take 
moments  about  the  joint  where  the  other  remaining  two 
members  intersect.  The  members  cut  by  tlie  imaginai'y 
section  are  now  regarded  as  forces  acting  in  a  direction 
away  from  the  section.  When  taking  monients  consider 
only  the  forces  on  one  side  of  the  section. 

For  example— to  find  the  stress  in  PO 
Take  an  imaginary  section  represented  by  the  broken  lino 
XX  in  figure. 
Take  moments  about  C 

Tlion  (stress  in  PO)  -10  =  J  W    12 
.-.  stress  in  PO  =  i  W. 

It  should  be  noted,  when  determining  the  chord  stresses 
of  a  N  truss,  that   the  stresses  in    those  chord   members 


'^»-;^>»' 


Fig.   1. 


Now  for  stresses  below  tlie  elastii 
Stress  =  strain  x   modulus 

I 
i.e.,  S  =-•   T-  X   E 


(same  units  to  be  used  throughout). 


Let  W  be  the  load  applied  gradually  to  the  girder.     Tlie 
structure  is  deflected,  changes  in   length  occurring  in  the 
different   members   of   the   frame,  and   a  certain   ainouut 
of  internal  work  is  done.     For  equilibrium   this  internal 
work  must  equal  the  external  work,  which  latter  is 
;  DW 
whore  D  is  the  deflection  (measured  in  the  proper  units) 
of  the  point  of  application  of  W. 
The  work  done  in  straining  any  member  of  the  structui'e 
is  equal  to  half  the  product  of  the  stress  in  the   member 
and  the  change  in  length,  and    if    F   represents   the    total 
stress  ill  the  member,  then — 
Work  done  in  straining  any  member  =  J  Ft 

,,  ))  ,,     all  iiiembers  =  S  i  F/  =  iiiternal 


voik  drj 


=  Si 


FL.s- 


(1« 
Equating  the  external  work  to  tlie 
FLs 
£ 


uibstitution  from 
internal  work  we 


get: 


.iDW  = 


VVK 


which  are  not  separated  from  one  .Tiiother  liy  a  diagonal  are 
numerically  the  same. 

That  is, stress  in  PO  (tension)  =  stress  in  BC  (compression). 

We  need  therefore  only  determine  the  chord  stresses 
in  PO,  ON,  NM,  ML,  and  DE.  Stresses  in  AP  and  LK  are 
zero. 

To  find  stress  in  ON — take  an  imaginary  section  as  re- 
pre.sented  by  broken  line  X,X],  take  moments  about  D. 
Then  (stress  in  ON)  -10  =  J  W  '24 
Stress  in  ON  =  f  W. 

It  the  stress  is  positive  then  the  member  is  subject  to 
tension,  if  the  stress  is  negative  then  the  member  is  subject 
to  compression. 

The  stresses  in  the  other  chord  members  are  determined 
in  a  similar  manner. 

Web   Members. 

(1)  Diagonals.  —  For  trusses  with  horizontal  chords  the 
stress  iu  any  web  member  is  equal  to  the,  product  of 
the  vertical  shear  and  the  secant  of  the  angle  which 
the  member  makes  with  the  vertical.      Let  I)  be  this  angle. 


10 


=  1-562. 


tlien  ill  this   question  sec  6 

Stress  in  BP   (B.P.) 

Take  an  imaginary  section  cutting  BO  as  represented  by 
the  broken  line  X.^X., 

Vertical  shear, at  this  section  =  |W 

.-.   Stress  in  BO  =  |W   x   1-562 
=  1-01 
Stress  in  CO.  =  Stress  in  BP  for  the  vertical  shear  at  a 
section  cutting  CO  is  the  same  as  .above. 
Stress  in  DN. 
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The  vertical  shear  at  a  section  cutting  DN  is  JW,  ami 
so  sti-ess  iu  DN  =  ^W   x   l'o62 
=  •52W. 
The  stress  in  other  web  members  is  found  in  a  similar 
manner. 

(2)  Vertical  Members. —  If  we  pass  a  curved  section 
as  shown  at  the  joint  D  in  figure,  we  see  that  for  equilibrium 
the  stress  in  the  vertical  must  be  equal  to  the  vertical 
component  of  the  stress  in  the  diagonal,  so  that 

Stress  in  DO    -  veitical  component  of  stress  in  DN. 
J,       Vertical  component  of  stress  iu  DN_    10 
Stress  in  DS  15  HZ 

10  X  .52  W 
.'.  Vertical  component  of  stress  in  DN  = 

=  ■33  W. 
Similarly, 

Stress  iu  the  vertical  PC  is  eq'ial  to  the  vertical  com- 
ponent of  the  stress  in  the  diagonal  CO — 

c.  •     T>r-       IOxl-0-lW 

I.e.,  Stress  m  P.C.  = 

15-tj2 

=  •66  W 

The  stresses  in  the  remaining  verticals  caik  be  found  in 
the  same  way.  It  shonid  be  noted  that  the  stress  iu  EN  is 
zero. 

Table  of  all  the  stresses  is  given  below,  together  with 
the  valac  of  the  term  FLs  for  each  member : — 


Member. 

Stress  (F). 

Length  (L). 

Value  of  FLs. 

Chords— 

BC 

•8VV 

12       feet 

48  0  W 

PO 

•8\V 

I'i 

48  0  W 

CD 

16  W 

J2 

961)  VV 

ON 

1-6  W 

12 

96  ()  W 

DE 

12  W 

12 

72  0  W 

EF 

1-2  W 

12 

720  W 

FG 

•8W 

12 

480  W 

NM 

•8\V 

12 

4S-0  W 

GH 

■4\V 

12 

24  0  W 

ML 

•4W 

12 

240  W 

LK 

zero 

12 

zero 

AP 

zero 

12 

zero 

Diagonals- — 

BP 

104  W 

1562     ,, 

8120  W 

CO 

104W 

1562     „ 

8120  W 

DN 

•52  W 

1562     „ 

40  60  W 

NF 

•52  W 

1562     „ 

40'60  \V 

MG 

•52  W 

1562     „ 

4060  W 

LH 

•52  W 

1562     „ 

40^60  W 

Verticals  — 

AB 

■66  W 

10 

330  W 

PC 

■66  W 

10 

33^0  W 

OD 

•33  \V 

10 

165  W 

NE 

7.ero 

10 

zero 

MF 

•33  W 

10 

16-5  \V 

LG 

■33  W 

10 

16  5  W 

KH 

•33  W 

10 

16-5  W 

Total... 

1U32-8  W 

From  the  table 

S  FLs  =  1032-8  W  (ton  feet  units) 
=  12396  W  in  ton  inch  units. 
By  substitution  in  the  deflection  formula  we  get 
12396 
J3U00 
=  ^95  or  1  in.  approximately. 
(M.  T.  R., 


Deflection  = 


inches 


Khyl ) 

489.  Road  Making — What  is  the  best  material  from 
which  to  make  paving  setts  for  use  in  a  carriage- 
way of  steep  gradients  ?    Give  reasons. 

The  choice  of  material  for  paving  setts  is  more  or  less 
limited  to  the  following  clas-es  of  rocks — (I)  Granite, 
(2)  syenite,  (3)  basalt,  (4)  whinstone  or  trap  rock. 
While  none  of  these  are  ideal  material  for  setts,  they  have 
each  properties  to  recommend  them.  The  chief  considera- 
tions involved  in  selecting  materials  f*  r  making  setts  are 
(a)  durability,  (fc)  foothold  for  horse  traffic,  (c)  cost. 
Granite  is  a  mineral  aggregate  composed  of  C|uartz,  felfpar, 
mixed  with  flakes  of  micii,  and  of  a  rather  coarse  crys- 
talline texture.  As  the  quartz  is  practically  imperishable, 
the  wearing  qualities  of  the  granite  depend  on  the  nature 
of  the  felspar  present.  Granting  this  to  be  of  good 
quality,  granite  forms  the  best  material  from  which  setts 
are  made.  It  possesses  merits  of  durability  without 
excess  of  brittleness,  and  under  normal  conditions  of  traffic 


and  weather  remains  rough  even  after  considerable  wear. 
Aberdeen  granite,  though  not  so  hard  or  durable  as  Guernsey 
or  Mountsurrel  granite,  is  particularly  suitable  for  gradients, 
maintaining  as  it  does  the  tendency  to  remain  rough  and 
uneven.  Granite  quarries  are  found  all  over  the  country, 
and  in  consequence  setts  can  be  obtained  at  a  moderate 
price,  without  undue  cost  of  transport.  Syenite  is  of 
practically  the  same  composition  as  granite,  only  that  it  is 
holo-crystalline  in  textore  and  is  generally  darker  in 
colour.  It  is  tougher  than  granite,  and  has  a  tendency  to 
become  smooth  and  slippery  under  wear.  It  is  much  less 
abundantly  found  in  Nature,  and  is  consequenily  more  ex- 
pensive. Basalt  is  another  igneous  rock  of  hemi-crystalline 
texture,  composed  of  felspar,  hornblende  or  augite  and 
olivine,  and  occurs  in  nature  as  dykes  or  sheets  penetrating 
or  lying  between  older  rocks.  It  is  very  liable  to  decom- 
pose and  weathers  badly.  It  is  dark  in  colour  and  wears 
uniformly  and  is  very  sanitary,  but  it  affords  jioor  footho'd 
for  horses,  unless  it  is  laid  with  very  wide  j  nnts.  Itis  not 
so  durable  as  granite  or  syenite,  but  it  is  less  noisy.  Whin- 
stone  or  trap  rock  is  metamorphosed  sedimentary  rock, 
generally  fotiiul^  Hanking  outcrops  of  igneous  rocks.  tSettsof 
this  material  are  largely  uscil  in  provincial  t<iwns  where 
traffic  isnotexcessive,  andpavementsmade  from  it, although 
they  wearmuch  moretiuickly  than  granite,  invariably  remain 
rough  and  do  not  become  slippery  in  wet  weather.  Local 
circumstances  very  often  intluencc  the  kind  of  stone  to 
be  used  for  paving  material,  inasmuch  as  the  local  stone, 
though  not  so  suitable  for  the  purpose,  on  account  of  its 
cheapne-s,  outweighs  all  other  considei-ations.  No  matter 
what  material  is  selected,  great  care  and  judgment  should 
be  exercised  that  only  sound  material  of  uniform  texture 
is  converted  into  setts.  For  pitched  pavements  on  steep 
gradients  the  size  of  the  setts  and  the  nature  of  the  joints 
are  of  importance.  It  is  advisable  that  the  setts  should 
not  be  too  birgc,  so  as  to  reduce  as  far  as  possible  the 
distance  of  slipping  before  being  stopped  by  a  joint.  'I  he 
size  most  used  at  present  is  4  in.  x  4  in.  x  (iin.  deep  laid 
with  a  bituminous  joint  of  suitable  width.  (J,  G.  W., 
Doic/ipa/ricA:.) 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

490.  Hydraulics — Find  the  ratio  which  must  exist 
between  the  breadth  and  depth  of  water  flowing  in 
an  open  channel  of  rectangular  cross-section,  in  order 
that  the  velocity  of  flow  may  be  at  its  maximum. 
(N.   W.   K.,   Bury  .S7.   Edmunds.) 

491.  Books  on  Bridge  Design — Please  give  the 
name  of  a  thoroughly  practical  book  or  books  on  the 
design  of  modern  highway  bridges.  The  book  or  books 
required  must  deal  with  the  practical  design  rather 
than  an  abundance  of  theoretical  calculation,  and  must 
be  up  to  date.     ("  Tico.") 

492.  Hydraulics:  Adjoining  Locks There   are   two 

lock.s  side  by  side.  The  differential  head  of  water  is 
II  ft.,  and  the  area  of  larger  lock  is  200  ft.  by  40  ft., 
and  that  of  Uie  smaller  is  120  ft.  by  25  ft.  The  depth 
of  water  in  cills  when  the  lock  is  empty  is  15  ft.  The 
jocks  are  connected  by  a  sluice-way  placed  at  the 
bottom  of  the  lock,  having  an  opening  of  16  sq.  ft. 
Negle<;ting  friction  and  assuming  the  water  to  fall 
freely,  calculate  how  long  it  will  take  to  establish 
equilibrium  with  the  sluice  fully  open.  What  allow- 
ances would  have  to  be  made  in  practice  ?  (J.  G.  W., 
Downpah-irk.) 

493.  Theory  of  Beams — A  girder  is  continuous  over 
two  spans  of  20  ft.  and  15  ft.  respectively.  What  are 
the  relative  reactions  of  the  three  supports  ?  (In- 
quirer.) 

[The  Editor  is  ;it  ail  times  griad  to  hear  from 
readers  ^ho  cicsire  to  submit  questions  rcg^arding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  tal«en 
into  consideration,  as  well  as  other  matter,  in 
awarding    the   Monthly   Premium. 1 


Public  Baths  and  Cinematographs. — The  Lewisham 
Baths  Committer  have  concurred  in  the  action  of  the 
.Shorcditch  Borough  Council  in  the  matter  of  the  recent 
decision  of  the  Court  of  Appeal  in  the  case  of  the 
Hoxton  Cinema  Company,  restraining  the  borough 
council  from  letting  their  jjublic  baths  for  the  purpose 
of  cinematograjih  or  other  entertainments  during  the 
winter  months.  The  Shorcditch  Council  have  resolved 
to  approach  the  London  County  Council  with  a  view  to 
that  authority  including  in  their  next  General  Powers 
Bill  a  clause  to  amend  the  Baths  and  Wash-houses 
Act,  removing  this  restriction. 
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Municipal  Work  in  Progress  and  Projected. 

The  Editor  invites  the  co-operation  of  Sdkteyok  readers  with  a  view  to  making  injormation  given  under  this  head  as 

complete  and  accurate  as  possible. 


Tile  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below  : 
Buildings — Nottingham  ;  housing  and  town  planning — 
Dunfermline,  Shoeburyness,  West  Bromwich ;  roads 
and  materials — Ayrshire,  Shoreham,  Wilton ;  sewer- 
age and  sewage  disposal — Midsomer ;  water,  gas  and 
electricity — Blackburn,  Erith.  Particulars  of  other 
projected  works  wOl  be  found  on  our  "  Local  Govern- 
ment Board  Inquiries  "  page. 

BUILDINGS. 

Aldershot   U.D.C.— The  surveyor,   Mr.   F.   C.    Uren, 

has  Leceived  instructions  to  prepare  plans  for  an 
additional  block  at  the  isolation  hospital. 

Brightlingsea  U.D.C. — The  surveyor,  Mr.  H.  Lord, 
has  been  instructed  to  prepare  a  plan  and  estimate 
of  a  temporary  lavatory  on  the  coiinoirs  property 
in  Victoria-place. 

Edinburgh   T.C. — The  final  accounts  in   connection 

with  the  erection  of  the  Usher  Hall,  whicli  was  a 
gift  to  the  city,  have  been  submitted  to  a  corporation 
committee.  The  cost  of  the  sit«,  building,  and  fur- 
nishings amounts  to  £144,984.  The  estimated  money 
in  hand  from  capital  and  interest  is  £134,486.  Thus 
tliere  is  an  excess  of  expenditure  of  about'  £10,498. 

Manchester  T.C. — Plans  have  bec»n  approved  for  a 
sub-station  and  pump-house  in  connection  with  tlie 
electricity  undertaking. 

Nottingham  T.C. — The  Public  Baths  Committee  on 
Monday  were  authorised  to  acquire  a  site  at  New 
Basford  for  the  erection  of  public  baths. 

Winchester  T.C. — A  scheme  has  been  approved  for 

tlie  erection,  after  the  war,  of  a  new  bridge  at  Tun- 
liridge,  at  an  e-^tiiiiatcd  cost  ,A   CI. 150. 

HOUSING    AND    TOWN  PLANNING. 

Colne  T.C.  —  The  borough  surveyor,  Mr.  T.  H. 
Hartley,  is  to  visit  a  number  of  towns  and  urban 
areas  where  town  planning  schemes  have  been  ap- 
proved. 

Dudley  T.C. — Following  a  report  on  the  subject  by 
the  borough  surveyor,  Mr.  J.  Gamage,  it  has  been 
agreed  to  purchase  55  acres  for  a  housing  scheme,  at 
a  cost  of  £250  per  acre. 

Dunfermline  T.C. — It  is  aixnounced  that  the  pro- 
posed town  planning  .scheme  has  been  completed,  an<l 
will  sliortly  be  presented  to  the  Local  Government 
Board  for  approval. 

Foleshill  R.D.C. — A  contract  has  been  entered  into 
for  the  erection  of  sixty  workmen's  dwellings — thirty 
in  Bedworth    and  thirty  rn  Foleshill. 

Hemsworth  R.D.C. — A  letter  has  been  received  from 
the  Local  Government  Board  on  the  subject  of  the 
housing  schemes  generally,  suggesting  that  the  coun- 
cil should  prepare  and  submit  their  schemes  to  the 
board  for  consideration,  together  with  formal  appli- 
cations for  sanction  to  the  estimated  amounts  re- 
quired, when  the  board  could  hold  local  inquiries. 
It  was  further  stated  that  the  plans  relative  to  the 
provision  of  working-class  dwellings  in  the  townshi]! 
of  Brierley  appear  to  be  generally  such  as  the  board 
could  approve,  subject  to  certain  modifications,  and 
the  council  should  now  apply  for  sanction  to  loans 
for  the  amounts  estimated  to  be  required  for  the  pur- 
chase of  the  land  and  for  the  building  scheme,  so 
that  the  local  inquiry  can  be  held.  The  council  re- 
solved that  the  various  schemes  in  hand  be  proceeded 
with  as  rapidly  as  possible,  so  that  the  necessary 
local  inqtiiries  can  i)e  held. 

Scarborough  R.D.C— It  has  been  decided  to  build 
workmen's  cottages  on  a  site  at  Seamer. 

Shoeburyness  U.D.C — The  council  are  considering 
in  connniltee  plans  for  the  erection  in  Wakering-road 
of  six  blocks  of  two  houses  each,  at  £450  a  block. 

Sidmouth  U.D.C  — A  sub-committee  has  been 
appointed  to  meet  property  owTiers  individuallv  and 
confer  with  them  as  to  the  best  method  for  setting 
out  the  land  under  a  town  planning  scheme. 

Wednesbury  T.C — The  (own  council  have  received 
an  intimation  that  the  Local  Government  Board  do 
not  think  they  would  be  justified  at  pi^eseut  in  sanc- 


tioning the  application  by  tlie  corporation  for  power 
to  borrow  £5,340  for  the  erection  of  twenty-four  artisan 
dwelling-houses.  The  decision  places  the  corporation 
in  a  somewhat  awkward  position,  as,  on  the  assump- 
tion that  the  scheme  would  be  sanctioned,  not  only 
has  the  land  been  acquired,  but  'a,  numter  of  the 
nouses  have  actually  been  built. 

West  Bromwich  T.C. — The  Sanitary  Committee 
report  that  under  the  Housing  of  the  Working  Classes 
Act  a  liousiiig  scheme  has  to  be  undertaken  on  account 
of  the  demolition  of  houses  in  carrying  out  the 
Mayer's  Green  improvement  scheme.  The  Local 
Government  Board  required  the  erection  of  tw-enty 
houses  on  a  site  or  sites  to  be  approved  by  them,  and 
according  to  plans  to  be  approved  by  them.  The 
scheme  is  to  be  carried  out  within  twelve  months  of 
its  approval  by  the  board,  but,  in  view  of  the  restric- 
tions which  the  Local  Government  Board  are  placing 
on  loans  by  local  authorities,  it  is  very  doubtful 
whether  the  board  would  require  the  scheme  to  l^e 
executed  within  the  time  named.  A  plot  of  land 
situate  in  Hardware-street  is  recommended  to  be  used 
for  the  erection  of  twelve  of  the  houses,  and  the  cor- 
poration are  empowered  to  acquire  other  land,  and 
to  raise  money.  The  estimates  for  the  erection  of 
twelve  houses  show  that  the  cost  of  the  land  would 
be  £2,840,  and,  putting  the  weekly  rental  of  each 
house  at  5is.,  it  is  estimated  tliere  wo.uld  be  a  nett 
\  early  deficiency  of  £50,  which  would  be  provided  out 
of  the  rates.  The  committee  recommended  the  coun- 
cil  10  pars   a  resolution   undertaking   the   scheme. 

REFUSE    COLLECTION    AND    DISPOSAL. 

East    Grinstead     U.D.C — It    has    been    agreed    to 

leiiiove  trade  iclii.-e  at  tlie  rate  of  Is.  per  load,  with 
,1   iiiiiiiiiiuiu  charge  of  6d. 

Lewisham  B.C. — The  Works  and  Highways  Cora- 
mittee  recommend  the  acceptance  of  the  tender  of 
the  Eagle  Engineering  Company,  Limited,  at  £55 
each,  for  the  supply  of  six  dust  vans. 

Shoeburyness   U.D.C. — A  house-to-house  inspection 

is  beiii'j   carried  out  with  a  view  to  the  substitution 

ol   iiinv.il.lr  .lii-tl.;ii>  for  fixed  ashiuts. 

ROADS    AND    MATERIALS. 

Ashburton  U.D.C — For  the  siqiply  of  stones  for  the 
main  roads  the  tenders  of  Mr.  A.  Satterly,  at  3s.  Id. 
and  3s.  2d.  for  the  eastern  and  western  sections  re- 
spectively, have  been  accepted.  The  tender  of  Devon 
Trading  Company  for  cement,  at  51s.  per  ton,  has  also 
Ijcen  accepted. 

Ayrshire  CC — A  report  submitted  by  the  road  sur- 
veyor, Mr.  Allan  Stevenson,  to  the  -"iyr  District  Com- 
mittee of  the  county  council  on  Tuesday  stated  that 
the  estimated  expenditure  for  the  maintenance  of  the 
roads  in  the  Ayr  district  of  the  county  for  the  ensuing 
year  was  £12.9.36. 

Brandon  U.D.C. — The  council  have  decided  to  for- 
ward to  the  Road  Board  the  estimate  of  the  surveyor, 
Mr.  G.  G.  Donkiii,  with  respect  to  the  repair  of  the 
(iHuiage  cau.-ed  to  local  roads  by  military  traffic. 

Broadstairs  U.D.C— The  surveyor,  Mr.  H.  Hurd, 
has  prepared  plans  and  specifications  for  making  up 
and  sewering  Afghan-road,  at  a  rate  of  18s.  per  lineal 
foot  for  road  making,  and  4s.  5d.  per  lineal  foot  front- 
age for  sewering,  the  total  estimated  cost  lieing  £351. 

Calne  R.D.C— The  tender  of  Blr.  Palmer,  Bremhill, 
at  £23,  has  been  accepted  for  the  construction  of  a 
raised  wood  footway  at  Lowbrid.se  to  allow-  of  pedes- 
trian traffic  in  times  when  the  road  there  is  flooded. 

Dover  T.C. — Consideration  is  being  given  by  the 
roiiiicil  to  a  proposal  for  the  improvement  of  the  road 
between  Coniiaught  Hill  and  Castle  Hill. 

Dublin      T.C.  —  The      coi-poration     have     recently 

a, 'quired  a  motor  wagon  fpr  watering  the  streets,  and 
arrangements  are  being  made  for  the  purchase  of 
another.    The  wagoo  cost  £900. 

Foleshill  R.D.C. — Seven  streets  are  in  course  of 
constiiiction — two  in  Bedworth,  two  in  Foleshill,  and 
three  in  Stoke. 

Lanarkshire  CC — The  Lower  Ward  Committee 
propose  to  expend  on  tar-macadam  and  tar-spraying 
work  on  the  roads  during  the  current  year  a  sum  of 
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C;;.y-I4,  tl»e  improvement  cost  being  £2,699.  Towards 
this  the  Koa<.i  Board  propose  to  make  a  grant  of  .Cl.OtX). 
It  lias  been  represented  to  tlie  board  by  the  Ward 
Coiuniittee  that  tlie  grant  is  botli  less  as  regards  total 
amount  and  in  proportion  to  expenditure  than  in 
tonner  years,  and  that  there  does  not  appear  to  lie 
any  suflicient  reason  for  such  a  markeci  reduetian, 
particularly  in  view  of  the  fact  that  in  the  Lower 
\\  ard  it  is  necessary  to  keep  up  a  very  high  standard 
ot  road  maintenance,  because  of  tlie  large  amount 
of  fast  anil  heavy  traffic  passing  over  the  roads. 

Lancaster  T.C. — ^Plans  and  specifications  are  being 
prepared  by  the  borough  surveyor,  Mr.  A.  G.  Brad- 
shaw.  for  nuiking  up  County-street  and  Fairfield-roail. 

Merthyr  T.C. — An  effort  is  being  made  to  come  t" 
terms  with  Hill's  Plymouth  Company  for  taking  over 
t.he  tram  road  between  tlie  Theatre  Koyal  and  the 
lower  end  of  the  town,  with  the  view  of  relieving  tlii' 
traffic  in  High-street;  also  with  the  object  of  improv- 
ing the  narrow  thoroughfare  from  Bridge-street  to  the 
Manly.  The  borough  engineer,  Mr.  A.  J.  Marshall, 
has  In  en  ri'iuostod  to  prepare  a  lull  report. 

Middlesbrough  T.C. — A  scheme  for  the  construction 
of  streets  on  the  area  between  Roman-road  and  the 
old  skating  rink  has  received  the  approval  of  the 
l^laiis  Committee. 

Newhaven  R.D.C. — Plans  and  estimates  are  beinn 
prepared  of  the  proposed  new  road  from  Newhaveji 
Seaiord.  When  the  military  requisition  was  put 
I  report  on  the  existing  road  iiccompanied  it.  This 
-  I  ed  that  the  road  was  not  iu  a  good  state  of  repair, 
that  it  was  too  narrow,  and  that  there  were  bad 
corners  at  six  points.  It  was  therefore  proposed  to 
construct  a  new  road,  20  ft.  iu  width,  from  a  point 
near  Xewliaven  Town  Station  across  fields  to  beyond 
Foxhole.  Next  it  was  proposed  to  repair  and  make 
the  existing  road  22  ft.  wide  from  the  point  beyon<l 
Foxhole  and  halfway  between  Bishopstone  and  Sca- 
ford,  and  finally  construct  a  new  road  as  far  as  the 
comer  of  the  road  prior  to  arriving  at  the  Buckle 
.\rclnvay. 

Perthshire  C.C. — The  Blairgowrie  District  Com- 
mittee have  received  a  report  from  Mr.  Alex.  Forbes, 
road  surveyor,  Dunfermline,  on  the  proposed  openiiiir 
of  new  quarries,  and  on  the  main  roads  in  the  district. 
This  was  referred  to  the  JMiiergency  Committee  to 
e<,nsider.  and  meanwhile  the  clerk  was  in.-itruct<Ml  to 
write  to  the  Local  Government  Board  asking  for  a 
grant  towards  the  increased  cost  which  would  be 
necessitated  in  connection  with  tar-grouting  instca<l 
of  water-binding  the  roads.  The  surveyor  estimated 
that  he  would  require  £1,900  for  road  maintenance  for 
the  next  quarter,  £250  of  special  grant  for  surface- 
tarring  in  village  areas  (half  payable  by  Road  Board), 
and  £1,500  of  balance  of  estimate  for  road  improve- 
ment on  Perth,  Coupar-Angus,  and  Bridge  of  Cally 
roads  under  the  Roatl  Board  Development  Grant- 
total,  £3,650.  To  meet  this  and  other  expenditure  it 
was  agreed  to  requisition  the  County  Finance  Com- 
mittee for  £3,829. 

Shipley  U.D.C. — Improvements  are  to  be  carried  out 
in  Hargr-^aves-square,  at  an  estimated  cost  of  £550. 

Shoreham  U.D.C. — A  letter  has  been  received  from 
the  Koad  Board  stating  that  now  the  heavy  traffic 
had  ceased  they  would  put  the  whole  of  the  roads 
into  thorough  repair,  the  council  to  contribute  a  sum 
each  year  towards  payment,  less  interest.  This  offer 
has  been  accepted  by  the  council. 

Shoreditch  B.C. — The  council  are  pressing  upon  tlie 
London  County  Council  the  urgency  of  the  proposed 
improvement  at  the  junction  of  Old-street  and  Kings- 
land-road. 

Wilton  R.D.C  — A  cheque  for  .^4,000  has  been 
received  from  the  Road  Board  in  connection  with  the 
work  which  is  l)eing  done  on  the  roads  on  behalf  of 
the  Governiiient,  and  on  the  rcconinicndation  of  the 
surveyor,  Mr.  R.  A.  Skelton,  the  council  have  resolved 
to  make  application  to  the  Road  Board  for  a  further 
£6,f>flO. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Arundel  T.C.  —  The  tender  of  Messrs.  Duke  & 
Ock«nden,  at  £-33,  has  been  accepted  for  a  new  sludge 
pum|i  for  the  sewage  works. 

Hebden  Bridge  U.D.C— The  council  at  their  last 
meeting  decided  to  purchase,  after  a  successful  trial 
on  their  .sewers,  a  plough  and  cleanser  from  the  Eccle? 
Corjioration  drainage  inspector,  Mr.  James  Caine. 
Mr.  Caine  is  the  patentee  of  the  appliance.  M-liieli  h:i< 
met  with  much  favour. 


Midsomer     U.D.C. —  The    surveyor,     Mr.     C.     H. 

Sunderland,  has  prepared  a  scheme  of  sewage  dis- 
posal enlarged  to  meet  future  requirements,  and  the 
subject  is  receiving  the  attention  of  a  sin^cial  sub- 
iMnniiitlee. 

Rugby   R.D.C— The  surveyor,  Mr.   T.   W.   Willard, 

reported  recently  that  the  phms  of  the  Newbold  sewage 
tlisposal  scheme  were  nearly  completed,  and  it  was 
intimated  that,  when  finished,  they  would  be  for- 
warded to  the  parish  council. 

Whiston   R.D.C. — It  is  proposed  to  provide  contact 

beds  for  the  Winston  sewage  on  similar  lines  to  tlio.se 
at   Golliorne. 

WATER,    CAS,    AND    ELECTRICITY. 
Aysgarth    R.D.C. — A  report  is  to  be  prepared   upon 
a  [uopiiswl  sclieiiie  for  the  iinpi'ovement  of  the  Bain- 
bndge  water  supply. 

Birmingham  T.C. — The  Baths  Committee  recom- 
mend the  installation  of  a  filtration  system  at  tile 
[udpo^ed  baths  111  liistitute-road. 

Blackburn  T.C. — An  intimation  has  been  received 
that  tlie  Treasury  would  raise  no  objection  to  the  pro- 
posed loan  of  i;2, 100  for  the  construction  of  the 
Parsonage  reservoir. 

Bridlington  T.C— The  acting  borough  electrical 
enguiicr,  .Mr.  F.  Ffrench,  re|)ort,s  that  on  last  year's 
winking  of  the  electricity  undertaking  there  was  a 
deficit  of  .t;313,  compared  with  a  profit  last  year 
of  .£1,372,  the  loss  being  directly  due  to  the 
war.  The  deficit  would  be  met  by  the  balance  of  jtrofit 
brought  forward  at  March  31  ^  1911,  which  stood  at 
£3,056. 

Derry  T.C. — It  has  be<»n  decided  to  leduce  con- 
siderably the  street  lighting,  owing  to  the  diHiculty  in 
obtaining  coal. 

Erith  U.D.C. —  Coiisid(>i-ation  is  being  given  to  a 
report  by  I  lie  electrical  engineer  proposing  extensions 
to  tile  electiicity  undertaking  involving  an  outlay  of 
.£20,000.  Meanwhile  tenders  are  being  invited  for 
certain  new  plant. 

Hastings  T.C. — The  Klectricity  Committee  report  a 
iieti  profit  of  £81.)  for  the  year  ended  March  31st  last. 

Holmfirth  U.D.C— The  surveyor,  Mr.  G.  Bray,  has 
been  directed  to  ascertain  the  terras  for  a  water  supply 
from  the  Ihiddersfield  Town  Council  for  Holmlirth 
and  Ncthortliong. 

Lincoln  T.C — The  nett  profit  of  the  gas  under- 
taking for  the  last  financial  year  was  £4,901,  or  £3,021 
le>:5  llian  in  the  previous  year. 

Liverpool  T.C. — In  the  annual  report  of  the  water 
undertaking  some  details  are  given  of  the  progress  of 
afforestation  work  undertaken  by  the  corporation. 
In  the  llivington  area  190,400  troths,  chiefly  alder, 
sycamore,  ash,  birch,  and  poplar,  were  planted.  In 
the  Vyrnwy  area  the  number  of  trees  jjlanted  out 
during  the  year  ended  .June,  1914,  was  509,82.5.  This 
was  the  first  year's  jilanting  under  the  agreement 
between  the  corporation  and  11. M.  Treasury,  which 
provides  for  an  average  of  200  acres  being  affores- 
tated  every  year  for  a  period  ot  twenty  years. 

Malton  R.D.C— The  Local  Government  Board 
suggest  certain  aiiiendnients  of  tho  propo.sed  Whitwell 
water  supjily,  and  intimate  that  if  these  are  carried 
out  there  will  be  no  objection  (o  a  loan  for  the  work. 
The  estimated  cost  is  £S20. 

Melton  Mowbray  U.D.C — With  respect  to  the 
ap[ioiiitineiit  of  an  engineer  to  go  into  the  question  of 
the  town  water  supply,  a  member  suggested  at  the 
last  meeting  that  under  tho  existing  conditions  it 
would  be  desirable  to  postpone  the  matter  for  six 
months,  when  thei-e  might  be  more  jirospect  of  a  loan 
being  sanctioned.  It  was  eventually  decided  to  go 
into  the  matter  in  committee  a  month  hence. 

Patrington  R.D.C  —  The  council  on  Saturday 
decided  to  take  a  su|>]ily  of  water  from  the  Hull  Cor- 
poration for  their  district,  which  comprises  about 
thirty  parishes,  including  Crown  lands  at  Sunk  Island, 
where  10,000  acres  are  available  for  small  holdings  as 
soon  as  water  is  obtained. 

Plymouth  T.C— The  Electricity  and  Public  Light- 
ing Committee  have  decided  to  increase  the  price  of 
electricity  id.  per  unit  from  September  next.  They 
came  to  this  decision  very  reluctantly,  but  felt  they 
had  no  alternative  in  view  of  the  fact  that  the  price 
(jf  coal   had  risen  90  per  cent. 

Portrush  U.D.C. — The  council  have  accepted  the 
tender  of  Mr.  John  C.  Hynds,  at  £598,  for  laying  a 
water  main   in  the  extended    area.        A  loan  of   £6.50 
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was  sanctioned  by  the  Local  Government  for  tlie  pur- 
pose, but  the  Commissioners  of  Public  Works  have 
not  issued  it,  and  the  board  have  intimated  that  they 
will  not  object  to  the  money  being  obtained  by  private 
loan.  The  council  have  fixed  the  period  for  the 
completion  of  the  scheme  at  three  months. 

Sunderland  T.C.— After  meeting  capital  charges,  the 
balance  of  £4,653  from  the  electricity  undertaking  is 
to  be  carried  to  depreciation  and  renewals  account. 

Tunbridge  Wells  T.C. — The  electricity  undertaking 
in  the  last  financial  year  earned  a  gross  profit  of 
£9,628,  or  98  per  cent  on  the  capital  average.  The 
engineer  in  charge  has  introduced  a  number  of 
improvements  in  the  machineiy,  resulting  in  a  saving 
in  working  expenses  which  has  more  tlian  counter- 
balanced tlie  increases  caused  by  the  war.  Tin-  nut- 
standing  liabilities  of  £100,000  with  which  the  uiidev- 
taking  started  have  been  reduced  to  £30,000,  witli 
evei-y  prospect  of  further  reduction  at  no  very  distant 
date. 

Wincanton  R.D.C. — The  Local  Government  Board 
have  approved  of  the  council's  scheme  fo)-  the 
Henstridge  water  supply,  but  state  that,  owing  to  tlie 
present  condition  of  national  affairs,  they  are  unable 
to  sanction  a  loan  at  the  present  time. 

Wolverhampton  T.C.  —  It  has  been  decided  to 
jiun-hase  two  automatic  stokers  for  tlie  generating 
station,  at  a  cost  of  £900. 

Worcester  T.C— The  accounts  of  the  electricity 
department  show  that  there  was  a  profit  of  £961  on 
the  actual  working  during  the  year  ended  March  31st 
last,  but  £879  was  appropriated  for  improvements 
and  additional  works,  and  the  nett  profit  was  £81. 

MISCELLANEOUS. 

Axminster  R.D.C— Tlie  surveyor,  i\Ir.  G.  A.  Millard, 
stated  that  he  had  decided  not  to  apply  for  a  post 
under  the  urban  district  council  of  Axminster.  His 
salary  had  been  reduced  £3  per  annum,  and  he  applied 
for  tiiat  amount  to  be  restored.  It  was  decided  to 
reduce  his  salary  by  £3  on  account  of  the  reduction 
in  mileage  caused  by  the  formation  of  the  urban  dis- 
trict, but  that  his  salary  be  increased  by  this  amount 
in  consequeuice  of  the  work  eniaOed  by  the  discharge 
of  his  clerk. 

Brighton  T.C — The  borough  accountant  has  been 
directed  to  arrange  for  application  to  be  made  for 
£60,000  in  the  War  Loan. 

Exeter  T.C— The  .Joint  Estates  and  City  Extension 
Adjustment  Committees  recommend  alterations  in  the 
surveyor's  staff  engaged  on  the  repair  of  council  pro- 
perty involving  the  eventual  reduction  of  the  staff  of 
ten  men  to  two  or  thr«e,  the  council  retaining  for  the 
time  being  men  who,  owing  to  age  and  long  service, 
would  have  difficulty  in  finding   work  elsewhere. 

Fulham  B.C. — A  letter  has  been  received  from  the 
London  County  Council  st-ating  that  they  have  con- 
sidered the  question  of  steps  being  taken  to  ensure 
the  acquisition  during  the  summer  months  of  stocks 
of  household  coal  io  be  sold  during  the  winter  at 
prices  agreed  with  the  Government,  and  suggesting 
the  desirability  of  local  authorities  who  may  ow-n 
any  public  utility  undertakings  taking  steps  to  secure 
their  maximum  .stocks. 

Worthing  T.C. — The  council  have  adopted  the 
recommendation  of  the  Finance  Committee  to  invest 
£1,800  in  the  War  Loan. 


PERSONAL. 


The     Treasury     and     Hospital      Expenditure.— On 

Tuesday,  at  a  meeting  of  Dundee  Public  Health  Com- 
mittee, considerable  discussion  took  place  over  a  report 
submitted  in  connection  with  a  visit  by  an  inspector 
of  the  Local  Government  Board  on  the  subject  of  pro- 
posed pavilions  at  Dundee  King's  Cross  Hospital  for 
tuberculosis  patients.  It  was  repoi'ted  that  the  Local 
Government  Board  had  at  the  instance  of  the  Treasury 
suggested  that  the  cost  of  the  building,  estimated  at 
£1-5,000,  should  be  cut  down,  and  as  the  result  of  the 
visit  of  a  representative  from  the  Local  Government 
Board  the  expenditure  had  been  cut  down  about  £600. 
Various  members  ot  the  committee  offered  criticism 
on  what  they  described  as  a  paltry  cutting  down  of  sucli 
a  large  scheme.  It  was  pointed  out  that  the  Treasui-y 
was  supreme  in  matters  of  large  expenditure  such  as 
was  involved  in  this  scheme  at  times  like  the  present, 
and  Treasurer  Soutar  expressed  the  belief  that  there 
was  little  likelUiood  of  the  scheme  being  sanctioned 
by  the  Treasury.  It  was  agreed  that  the  amended 
proposals  should  be  submitted  to  the  Local  Govern- 
ment Board  with  a  view  to  their  getting  the  approval 
of  the  Treasury  for  the  expenditure. 


Mr.  A.  Evcriiigham,  acting  borough  surveyor  of 
Bridlington,  has  joined  the  Army. 

Mr.  D.  Bell,  surveyor  to  the  Windlesham  Urban 
District  Council,  has  had  his  salary  increased  by  £45 
per  annum. 

Mr.  Donal  Reid,  burgh  surveyor  and  sanitary  in- 
spector of  Wick,  has  been  apjaointed  burgh  surveyor 
of  Inverkeithing. 

Mr.  A.  E.  Slater,  deputy  Ixirough  surveyor  of  Col- 
chester, has  been  appointed  borough  surveyor  of 
Newport,  Isle  of  Wight. 

Mr.  G.  H.  Hargreaves,  of  the  city  engineer'.s  office, 
Oxford,  has  been  appointed  as  Second  Lieutenant 
in  the  Royal  Engineers. 

Mr.  Robert  Marshall  has  been  apjiointed  surveyor 
of  Limavady  in  succession  to  Mr.  S.  Macartney,  now- 
assistant  county  surveyor. 

Mr.  T.  H.  B.  Heslop,  county  surveyor  of  Norfolk, 
was  prevented  by  illneiss  from  attending  tlio  quarterly 
meeting  of  the  Norfolk  County  Council  on  Saturday 
last. 

Mr.  J.  W.  iSi^ark,  electrical  engineer  and  manager 
of  Plymouth,  has  been  appointed  borongh  electrical 
engineer  of  West  Hartlepool,  at  a  commencing  salary 
of  £400. 

Mr.  W.  O.  Hughes,  surveyor  to  the  Bettw-s-y-Coed 
Urban  District  Council,  has  resigned  with  the  inten- 
tion of  joining  the  army,  and  his  resignation  has  been 
accepted. 

Mr.  J.  V.  Wall,  surveyor  to  the  Droitwich  Rural 
District  Coimoil,  was  jjresented  receirtly  by  the  road- 
men with  an  ebony  walking-stick  as  a  mark  of  appre- 
ciation and  good  feeling. 

Mr.  W.  K.  Gibson,  county  road  surveyor  of  Wig- 
townsliire,  has  been  presented  on  his  marriage  with 
an  escritoire  and  motor-car  clock  by  roadmen  and 
others  in  the  Rhins  district. 

Ii-ene,  the  youngest  daughter  of  Mr.  Edward  W. 
Ingamells,  district  surveyor  under  the  Bournemouth 
Town  Council,  was  on  Saturday  married  at  Bourne- 
mouth to  Mr.  Ernest  Harrison,  of  Banbury. 

Mr.  A.  O.  Harpur,  .surveyor  to  the  Caerphilly 
Urban  District  Council,  has  resigned  his  appointment 
on  account  of  failing  health,  and  Mr.  T.  H.  Richards, 
deputy  surveyor,  has  been  appointed  his  successor. 

Mr.  W.  Walton,  assistant  in  the  surveyor's  depart- 
ment, Rowley  Regis,  has  joined  the  Worcestershire 
Yeomanry,  and  the  urban  district  council  have  agreeil 
to  supplement  the  army  pay  to  make  up  his  full 
official  salary. 

Mr.  E.  C.  Carter,  sanitary  surveyor  to  the  Chard 
Rural  District  Council,  having  joined  the  army  sani- 
tary department,  the  council  have  ag-reed  to  pay  liim 
a  sum  up  to  £75,  if  it  be  necessary,  to  make  his 
income  up  to  what  it  had  been. 

Mr.  George  Beaton,  burgh  surve.yor  of  Lockerbie, 
who  was  unanimously  offered  by  Moffat  Town  Coun- 
cil tlie  appointment  of  burgh  surveyor  and  sanitary 
inspector  in  succession  to  Mr.  Wm.  Cuthbertson,  has 
intimated  the  withdrawal  of  his  application.  The 
town  council  are  in  consequence  taking  steps  to 
select  a  short  l&et  from  among  the  remainder  of  the 
thirty-three  applicants  for  the  post. 


niltee  is  construct- 
d  cement  concrete. 
1 1  cement  roofs  are 


Pudloed  Cement  Roofs. — The  Bolton  new  schools 
have  flat  roofs  over  the  vnandahs,  and  we  learn  that 
Die  architect  to  the  Edui  alinu  t 'mi 
ing  these  flat  roofs  with  walii  pi '". 
We  understand  further  thai  I'liflli 
being  increasingly  specified. 

Manchester  City  Surveyor  and  his  Staff.  —  The 
report  of  the  Town  Hall  Committee  of  the  IManchester 
Corporation  recommending  that  three  men  dismissed 
by  the  city  surveyor,  INIr.  T.  de  Courcy  Meade,  should, 
"  with  the  approval  of  the  city  surveyor,  be  re- 
instated," was  discussed  at  considerable  length  at  the 
city  council  meeting  on  Wednesday.  An  amendment 
was  carried  to  leave  out  the  words  "  with  the  approval 
of  the  city  surveyor,"  but  after  further  discussion  the 
whole  question  was  referred  back  for  further  considera- 
tion. The  city  surveyor  stated  that  the  men  were 
dismissed  on  grounds  of  economy,  and  because  there 
was  no  work  for  them  to  do,  and  the  opponents  of  the 
report  contended  that  they  were  dismissed  because 
they  refused  to  enlist. 
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Heavy  Traffic/ 


By   HARCOURT   E.    CLARE,   Clerk   ol'   the   Lauoasliire   County    Counuil. 


In  coiiside'riDg  the  subject  of  heavy  tratiic  ieg;utl 
must  be  had  ou  the  one  hand  to  the  benefit  and 
assistanoe  to  trade  and  to  the  conveuiejice  that  will 
accrue  to  a  iwrtion  of  the  travelling  public  by  eu- 
com-aging  it,  and  on  the  other  hand  to  the  increasing 
burdens  that  must  fall  on  the  taxpayer  and  ratepayer 
if  the  roads  are  maintained  in  a  satisfactory  con- 
dition to  carry  the  traffic,  and  also  to  the  convenience 
and  safety  of  all  other  kinds  of  traffic  having  a  right 
to  use  the  roads. 

The  conditions  pertaining  to  the  transit  of  both 
passengers  and  goods  in  this  country  have  been  for 
the  last  few  years  and  still  are  changing  and  develop- 
ing along  new  lines,  and  although  this  has  mainly 
been  brought  about  by  the  extension  of  mechanical 
science  in  the  construction  of  the  vehicles,  the  change 
has  also  been  accelerated  by  the  inconveniences  to 
trade  caused  by  disputes  between  employers  and  em- 
ployed in  connection  with  our  railways  and  sea  ports. 
The  development  of  motor  traction  has  made  it  pos- 
sible for  traders  to  a  certain  extent  to  counteract  the 
evil  effects  to  trade  arising  from  the  congestion  of 
traffic  on  the  railways  and  at  the  docks,  and  has  no 
doubt,  generally  speaking,  reduced  the  cost  of  transit 
on  the  goods  conveye<l  aiul  facilitated  quick  delivery. 

In  such  circumstances  there  has  been  a  tendency 
for  those  who  could  see  their  way  to  make  money  or 
save  expenditure  by  using  the  newer  class  of  heavy 
vehicles  to  exercise  their  public  right  of  user  of  the 
roads  in  a  manner  and  to  an  extent  not  previously 
anticipated,  and  with  little  regard  to  the  increased 
expenditure  thrown  on  the  public  purse,  or  to  the 
inconvenience  caused  to  other  traffic  by  breaking  up 
roads  which  would  otherwise  be  satisfactory.  But  the 
continuanceof  such  excessive  exercise  of  a  public  right 
may  be  the  means  of  bringing  about  its  own  undoing 
by  compelling  those  who  have  the  care  of  the  public 
purse  to  take  up  a  hostile  position  to  the  heavy  traffic 
development,  and.  with  the  support  of  the  great 
majority  of  the  public,  to  obtain  Parliamentary  cur- 
tailment of  the  existing  privileges  to  an  extent  that 
may  seriously  hamper  the  extension  of  heavy  traffic 
on  the  public  roads. 

This,  however,  is  much  to  be  avoided,  and  the  whole 
subject  requires  to  be  approached  without  delay,  and 
with  a  desire  to  act  with  consideration  for  the  different 
interests  concerned,  and  all  parties  interested  should 
co-operate  in  an  earnest  endeavour  to  agree  on  a  set 
of  conditions  which,  while  placing  reasonable  limita- 
tions on  the  user  of  heavy  vehicles  on  the  roads,  will 
yet  not  go  to  the  extent  of  seriously  checking  the 
development  of  methods  for  cheapening  and  facilitar 
ling  the  tran.sit  of  goods  and  passengers. 

The  main  difficulty  of  road  authorities  at  the  present 
time  has  arisen  through  the  extension  of  mechanical 
tiaction  in  road  transit  having  outpaced  their  capacity 
to  adapt  roads  which  were,  generally  speaking,  oon- 
stiucted  and  maintained  for  the  lighter  horse  traffic 
to  the  new  requirements.  The  new  kind  of  traffic 
has  also  brought  with  it  a  great  expansion  in  the 
distances  travelled.  Roads  which,  so  far  as  the  user 
is  concerned,  were  previously  almost  purely  paro- 
chial have  become  county,  and  those  which  were 
previously  county  have  become  national.  While  these 
changes  have  quickly  come  about,  the  financial  bur- 
dens of  the  maintenance  of  the  roads,  ba.sed  on  the 
old  conditions  of  u.ser,  have  still  remained  substan- 
tially unaltered,  and  many  thousands  of  miles  of  road 
in  the  country  are  not  constructed  in  a  manner  that 
makes  them  capable  of  bearing  the  wear  caused  by 
this  heavy  traffic.  To  put  it  shortly,  the  road  autho- 
rities are  faced  with  two  difficulties — namely,  the 
practical  impossibility  of  so  reconstructing  the  roads 
within  a  short  period  as  to  adapt  them  to  the  new 
character  of  traffic,  and,  secondly,  the  injustice  to 
ratepayers  if  the  money  for  the  purpo.se  has  to  be 
found  under  the  exi.sting  financial  conditions. 

But  the  financial  question  is,  after  all,  the  crux 
of  the  whole  po.sition,  and  until  that  is  satisfactorily 
settled  the  progress  of  the  reconstruction  and  im- 
provement of  the  roads  will  necessarily  be  slow.  The 
grants  made  by  the  Road  Board  from  Imperial  funds 
are  an  assistance,  so  far  as  they  go,  to  the  road  autho- 
ritiesin  carrying  out  improvements  to  the  roads, but  the 
acceptance  of  a  grant  almost  invariably  involves  an 

•  Paper  read  at  the  recent  National  Boad  Conference  in  London. 


increased  expenditure  out  of  the  rates.  In  19ia  an 
important  step  was  taken  towards  making  a  classifi- 
cation of  the  roads  in  the  comitry  based  on  their 
relative  importance  for  carrying  traffic  of  a  national, 
county,  or  more  purely  local  character,  and  when  this 
has  been  completed  it  will  be  a  guide  for  making 
a  more  equitable  adjustment  of  the  burden  of  the 
cost  of  the  roads  between  the  National  Exchequer  and 
the  various  bodies  of  local  ratepayers.  In  the  same 
year  a  Government  Bill  was  drafted  to  provide  for 
increased  contributions  from  the  Exchequer  towards 
the  cost  of  roads,  but  it  was  not  proceeded  with,  and 
the  financial  position  remains  the  .same  as  before. 

When  the  county  and  eoimty  borough  councils  were 
created  by  the  .\ct  of  1888,  Parli;unent  intended  that 
half  the  cost  of  main  loads  should  be  provided  by  the 
National  Exchequer,  luit  the  financial  arrangejuents 
made  to  carry  out  this  intention  have  in  the  course 
of  time  proved  to  be  wholly  inadequate  for  the  pur- 
pose. 

By  way  of  illusta-ation  it  may  be  mentioned  that 
the  expenditure  of  the  Lancashiiro  County  Council 
on  main  roads  was,  in  190G,  £144,000,  and  the  con- 
tribution from  the  Exchequer  Cont.ribuUon  Accoimt 
was  £61,000.  In  1915  the  expenditure  was  estimated 
at  £224,000,  and  no  contribution  from  the  Exchequer 
Contribution  .Account  is  available.  When  it  is  also 
borne  in  mind  that  this  increasing  burden  on  the 
latepayers  for  the  maintenance  of  roads  is  largeily 
caused  liy  traffic  passing  from  one  county  boo-ough 
to  another,  which  bear  no  share  of  the  county  rates, 
it  can  hardly  be  expected  that,  so  long  as  these-  con- 
ditions continue,  any  rapid  progress  will  be  made  in 
the  reconstruction  of  county  roads,  and  it  would  be 
a  gross  injustice  to  the  ratepayers  if  it  were  done. 
But  even  if  the  financial  difficulties  were  removed 
it  will  still  take  several  years  in  most  counties  to 
complete  the  necessary  improvements,  which  cannot 
be  well  done  with  unskilled  lalwur,  and  any  attempt 
to  "  rush  "  the  work  would  put  up  the  price  of  matie- 
rials.  In  view  of  these  circumstances  any  new  pro- 
posals that  may  be  made  for  providing  for  heavy 
traffic  and  regulating  it  should  be  framefl  with  regard 
to  the  existing  conditions,  and  not  on  the  assumption 
that  it  is  the  duty  of  the  joad  authorities  to  have 
every  road  constructed  to  carry  heavy  mechanical 
vehicles  (whether  for  goods  or  passengers),  as  soon 
as  a  few  individuals,  for  their  own  profit,  desire  to 
lun  the  vehicles  on  that  road. 

It  is  impossible  exactly  to  define  the  line  when  the 
exercise  by  an  individual  of  his  legal  right  of  user 
of  a  highway  becomes,  by  nature  of  the  user,  such 
an  abu.se  or  public  nuisance  as  to  require  the  inter- 
vention of  Parliament.  As  a  general  principle,  if  a 
roiul  is  constructed  to  bear  heavy  traffic,  then,  sub- 
ject to  reasonable  limitations  with  regard  to  weight, 
size,  character  of  tyres,  and  pace  of  the  vehicle,  the 
traffic  should  ]>e  encouraged  in  the  general  interests 
of  trade;  but  it  an  individual  choo.ses,  for  his  own 
(irofit,  to  send  heavy  vehicles  along  roads  which  have 
neither  foundations  nor  surfaces  fitted  to  carry  the 
weight  of  the  loads,  instead  of  .sending  tlieni  by 
another  route  where  the  roads  can  bear  the  effect  of 
the  traffic  (and  the  extra  distance  would  not  be  un- 
rea.sonable),  then  it  becomes  desirable  in  the  public 
interest  that  power  should  be  given  to  the  road  autho- 
rity, if  they  think  fit,  to  cause  him  to  refrain  from 
using  the  shorter  route,  unless  the  traffic  comes  under 
the  definition  of  "  extraordinary  traffic,"  and  he 
becomes  liable  to  pay  for  the  special  damage  done. 
It  is  unfair  to  the  ratepayers  that  two  oi  tJiree  of 
their  number  should  be  able  to  save  a  few  hundred 
pounds  a  year  in  railway  rates  at  a  cost  of  some 
thotisands  of  pounds  a  year  to  the  public  purse. 

It  is  to  the  interest  of  every  authority  that  has 
to  levy  rates  to  try  to  increase  the  assessable  value 
of  its  area,  and,  subject  to  special  exceptions,  it 
may  safely  be  left  to  the  road  authority  to  decide  if 
it  is  in  the  interest  of  those  they  represent  to  exclude 
certain  unfit  roads  from  traction  engines  and  heavy 
motor  traffic,  and  especially  motor-'bus  traffic,  alto- 
gether, or  to  allow  the  traffic  provided  the  vehicles 
eomply  with  certain  limitations  as  to  weight,  &c., 
and  with  or  without  a  special  contribution  towards 
the  repair  of  the  roads.  Heavy  castings  or  other 
indivisible   articles  must  be  allowed  to  go  by  road. 
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and  would  be  among  the  exceptions ;  but,  as  a  general 
rule,  such  a  user  of  the  roads  comes  under  the 
description  of  "  extraordinary  traffic,"  and  the  special 
damage  done  is  liable  to  be  paid  for  by  the  person 
responsible  for  causing  it. 

iJut  in  the  case  of  articles  which  can  he  divided  in 
Ijulk,  it  is  very  desirable,  in  the  public  interest,  that 
the  load  on  any  vehicle  shall  be  more  limited  than 
it  is  at  present,  and  that  certain  kinds  o£  tyres  on 
wheels  which  by  exi>erience  have  I>een  proved  to 
cause  special  damage  to  roads  shall  be  prohibited. 

From  reports  made  by  road  surveyors  it  would 
appear  that  motor  'buses  running  frequently  on  a 
definite  route,  and  picking  up  passengers  by  the  way, 
do  more  harm  to  what  is  ordinarily  known  as  a  water- 
!>cund  macadam  road  than  other  vehicles,  which, 
though  carryijig  heavier  weights,  run  less  regularly 
and  at  a  less  speed ;  and  this  also  applies,  in  a  lesser 
degree,  to  the  tar-macadam  roads. 

In  the  case  of  a  road  tramway  for  passengers  the 
owners  of  the  undertaking  have  to  reconstruct  that 
portion  of  the  road  which  is  occupied  by  the  track 
at  their  own  expense ;  they  have  afterwards  to  main- 
tain it;  they  have  to  pay  rates  on  the  assessable  value 
of  the  track;  and  usually  they  are  placed  under 
obligations  with  regard  to  regularity  of  .service,  and 
in  giving  cheap  fares  morning  and  evening  for  the 
working  classes.  None  of  these  burdens  or  obliga- 
tions attach  to  a  company  which  chooses  to  start  a 
service  of  motor  'buses  between  certain  points  along 
a  road,  and  it  is  unfair  to  the  general  body  of  rate- 
payers that  they  should  have  to  bear  the  burden  of 
the  extra  expenditure  incurred  in  keeping  the  road 
in  repair  in  consequence  of  this  particular  service. 
It  is  only  reasonable  that  a  special  contribution 
t-owards  the'  increased  expenditure  should  be  required 
from  the  company  running  the  motor  'buses,  and 
this  will  only  be  putting  the  motor-'bus  service  some- 
what on  a  level  with  the  tramway  service. 

Where  motor  'buses  or  chars-a-banc  are  used  more 
or  less  casually,  the  road  authorities  should  have 
power  to  schedule  any  roads  wliich,  by  reason  of  their 
want  of  width,  bad  comers,  or  dangerous  inclines 
and  construction,  make  it  undesirable,  in  the  general 
interests  of  safety  to  other  traffic,  that  these  vehicles 
of  large  size  should  be  allowed  on  those  roads. 

It  is  desirable  that  the  question  of  regulating  motor 
'busos  and  chars-a-banc,  and  the  special  charges  to 
be  imposed  on  their  user,  be  dealt  with  separately 
from  that  relating  to  other  hea\'y  traffic. 

The  Acts  of  Parliament  and  Orders  relating  to  trac- 
tion engines,  heavy  motor  cars,  and  light  motor  cars 
want  revising  and  consofidating. 

Leaving  motor  'buses  for  the  moment  out  of  the 
question,  there  ought  not  to  be  much  difficulty  in 
representatives  of  road  authorities,  and  manufac- 
turers and  users  of  heavy  vehicles  of  all  kinds,  agree- 
ing upon  a  classification  of  the  vehicles,  and  the 
conditions  to  be  made  applicable  to  each  case. 

Class  I.  might  include  vehicles  w^ith  limited 
.veights  which  should  be  allowed  without  question 
(except  in  some  special  circumstances)  to  use  any 
road.  ' 

Class  II.  might  include  vehicles  not  exceeding 
some  greater  weight,  but  in  regard  to  these  the  road 
authorities  should  have  power  to  exclude  their  user 
(except  with  consent)  of  certain  roads  which  for  the 
time  may  I>e  scheduled  as  unfit  to  bear  the  traffic. 

Class  III.  might  include  vehicles  of  still  hea^•ier 
weight  than  Cla.ss  II.  (including  traction  engines), 
which  should  require  the  licence  of  the  road  authori- 
ties before  being  used. 

If  some  scale  of  this  kind  could  be  settled,  then 
both  manufacturers  of  vehicles  and  the  users  would 
know  exactly  the  conditions  pertaining  to  each  class, 
and  could  regulate  tlieir  business  accordingly. 

With  regard  to  every  kind  of  traffic,  it  would  be 
to  the  general  public  interest  to  give  road  authorities 
power  to  regulate  traffic  along  a  section  of  a  road 
while  it  is  under  reconstruction  or  repair.  As  indi- 
cating generally  what  is  proposed,  if  a  road  authority 
will  take  care  when  doing  repairs  on  a  road  to  leave 
a  track  sufficient  to  allow  one  vehicle  at  a  time  to 
pas.*  without  going  on  the  part  under  repair,  they 
should  then  have  power  to  regulate  the  traffic  in  the 
interest  of  the  public  purse,  as  the  police  have  power 
in  boroughs  to  resulate  it  for  the  safety  and  con- 
venience of  the  public,  so  as  to  provide  that  only  one 
vehicle  shall  pass  at  a  time  along  the  track  coter- 
minous with  the  section  of  the  road  under  repair.  In 
f.qct,  in  cases  where  the  traffic  could,  without  incon- 
venience, be  temporarily  diverted  along  another  road, 
it  would  be  a  great  advantage  for  the  road  authorities 


to  have  the  power  of  closing  a  road  altogether  during 
reconstruction;  but  this,  of  course,  would  not  apply 
so  as  to  affect  ordinary  access  to  property. 

For  the  purpose  of  the  Imperial  Exchequer,  licence 
duties  upon  some  sliding  scale  should  be  imposed  on 
all  heavy  vehicles,  with  an  additional  provision  for 
the  payment  to  the  road  authority  for  special  damage 
done  to  the  road  by  motor  'buses  and  extraordinary 
traffic. 

There  are  other  points  of  detail  relating  to  drivers 
and  their  conduct  which  should  at  the  same  time  be 
dealt  with. 

The  writer  has  for  many  years  past  held  the  view 
that  the  best  remedy  for  some  of  the  difficulties  with 
regard  to  railway  rates  and  delivery  which  have  arisen 
l^tween  the  railway  companies  and  traders  is  by  the 
development  of  road  transit,  and  that  it  would  be 
to  the  best  interests  of  the  country  for  a  large  capital 
expenditure  to  be  incurred  in  the  widening  of  roads, 
the  improvement  of  steep  gradients,  and  the  recon- 
struction of  the  foundations  and  surfaces  where  re- 
quired, in  order  to  provide  facilities  by  road  for  the 
quick  delivery  of  goods  without  transhipment  from 
the  point  of  production  to  the  distributor  or  con- 
sumer. Within  a  period  of,  say,  twenty  years  after 
the  expenditure,  a  permanent  value  of  probably  50 
per  cent  would  remain  in  the  roads  with  the  debts 
discharged.  But  before  such  a  scheme  could  be 
entered  upon  there  must  be  made  the  financial  re- 
adjustment of  the  burden  between  the  Imperial  and 
local  purse,  and  also  between  special  users  of  the 
roads  and  the  public. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


COUNCIL   MEETING. 

At  a  meeting  of  the  council  of  the  Institution  of 
Municipal  Engineers  held  in  London  on  June  30th 
the  following  applicants  were  recommended  for  ad- 
mission:— 

To  Membership:  Mr.  A.  Eoutledge,  surveyor, 
Stanley  Urban  District  Council. 

To  Associate-membership:  Mr.  G.  F.  Whitelock, 
assistant  surveyor,  Godstone  Eural  District  Council. 

New  Members,  &c. — From  the  applicants  recom- 
mended for  admission  at  the  last  meeting  two  mem- 
bers and  one  associate-member  were  elected,  and  two 
associate-members  were  transferred  to  membership. 

District  Committee  Expenses. — A  committee,  con- 
sisting of  the  hon.  treasurer  of  the  institution  (Mr.  T. 
Mundy),  the  chairman  of  the  Finance  Committee  (Mr. 
F.  Cutler),  and  the  hon  secretarj'  of  the  Northern 
District  (Mr.  W.  Wallin),  was  appointed  to  discuss 
and  report  upon  the  question  of  expenses  of  district 
Committees. 

Nominations. — The  following  members  were  nomi- 
nated by  the  council  for  the  offices  named:  — 

President :  Mr.  Henry'  C.  Adams,  m.inst.c.b., 
M.i.MECH.E.,  F.B.SAK.i.,  Consulting  municipal  engi- 
neer, 60  Queen  Victoria-street,  London. 

Vice-presidents:  Messrs.  A.  E.  Bleazard,  Arthur 
Bowes,  Assoc.M.tNST.c.E.,  H.  J.  Farmer,  William 
Finch,  and  Edward  Whitwell  (re-nominated),  and 
Messrs.  Thomas  Mundy,  deputy  borough  engineer, 
Woolwich,  H.  C.  H.  Shenton,  civU  engineer,  28  Vic- 
toria-street, Westminster,  and  William  Wallin,  con- 
sulting municipal  engineer,  Newcastle-upon-Tyne. 

Hon.  Treasurer;  Mr.  Thomas  Mundy  (re-nominated). 

Subscriptions. — The  fLnanoial  year,  1914-1915,  ended 
on  June  30th,  and  members  who  have  not  paid  that 
year's  subscription  are  requested  to  remit  without 
delay.    The  subscription  for  1915-1916  falls  due  to-day. 

The  next  council  meeting  will  be  held  at  Newcastle, 
•lulv  24th. 


Coast  Sand  Dunes,  Sand  Spits,  and  Sand  Wastes. 
(By  G.  O.  Case.  Price  5s.  St.  Bride's  Press,  Limited, 
24  Bride-lane,  E.C.).  ...  "A  most  useful  little  book 
crammed  with  facts  culled  from  all  parts  of  the 
world  and  well  illustrated  with  photographic  repro- 
ductions and  diagrams.  Niimerous  references  to 
other  works  are  given.  Mr.  Case  discusses  the  for- 
mation and  distribution  of  sand  dunes  and  the  de- 
vastation caused  by  them  when  they  move  inland, 
and  then  goes  on  to  consider  protective  works  and 
the  reclamation  of  sand  wastes.  If  we  have  one 
criticism  to  offer  it  is  that  the  book  is  too  condensed. 
There  is  certainly  not  a  superfluous  paragraph." — 
Geographical  Journal. 
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Some  Recent  Experiences  in  the  Maintenance  and 

Resurfacing  of  Roads,  Particularly  on  Clay  Subsoil 

in  the  Vicinity  of  the  Metropolis.* 

By  JASLES  A.  WEBB,  Engineer  and  Surveyor  to  the  Hendon  Rural  District  Council. 


So  many  papers  relating  to  the  road  subject  have 
from  time  to  time  been  submitted  for  the  considera- 
tion of  the  members  of  the  institution  that  it  has 
become  exceedingly  difficult  for  the  author  of  a  paper 
to  break  new  ground,  or  to  give  in  a  presentable 
form  further  views  worthy  of  serious  discussion. 
But,  as  experience  is  never  deaj  to  those  who  profit 
by  it,  the  author  ventures  to  present  certain  details 
of  the  results  of  recent  work  carried  out  by  him  in 
the  district  in  which  his  activities  are  more  particu- 
larly engaged. 

.\s  has  already  been  premised  by  the  title  of  the 
paper,  the  author  has  pleasure  in  setting  forth  the 
result  of  his  experience  in  the  work  of  resurfacing 
roads  in  a  district  possessing  a  clay  subsoil.  The 
whole  of  the  roads  were  originally  constructed  without 
imder-drainage  or  foundation  of  any  description,  and, 
in  many  instances  the  level  of  adjoining  land  lies 
above  that  of  tlie  carriageway.  As  a  consequence  the 
road  becomes  waterlogged,  with  the  result  that  the 
clay  (owing  to  the  action  of  the  traffic,  aided  by 
climatic  conditions)  worked  through  the  always  in- 
adequate layer  of  gravel  which,  for  the  most  part, 
formed  the  crtist  of  the  road  surfaces,  and  simple 
resurfacing,  whether  by  water-bound  granite  or  by 
one  of  the  many  metliods  of  resurfacing  roads  now 
adopted  in  various  districts,  is,  in  the  absence  of 
adequate  and  proper  foundations,  simply  a  waste  of 
material,  labour  and  money. 

Some  years  ago  the  author  presented  several  reports 
to  the  authority  of  his  district  on  the  effects  which 
the  increasingly  heavy  motor  traffic  had  upon  tlie 
roads  in  the  immediate  neighl>ourh(>od  of  the  Metro- 
polis (and  which  forms  part  of  Greater  London),  and 
in  consequence  was  authorised  to  adopt  the  method 
of  substituting  granite  for  the  resurfacing  of  roads 
which  had  previously  been  maintained  with  gravel, 
and  al.so,  wherever  it  was  found  necessary,  to  excavate 
the  soft  or  weak  places  in  the  roads,  to  remove  the 
clay  subsoil,  and  substitute  hardcore  to  act  as  a 
foundation.  During  the  progress  of  the  work  many 
complaints  were  received  from  motorists,  cyclists  and 
others,  it  being  found  impracticable  to  carry  out  the 
work  in  sections  or  half-widths. 

Upon  one  of  the  roads  in  the  district  which  is  now 
subjected  to  exceedingly  heavy  traffic,  including  a 
regular  .service  of  motor  omnibuses,  where  the  centre 
of  the  road  in  places  became  lower  than  the  sides, 
the  author  found  it  necessary  to  excavate  the  carriage- 
way on  each  side  to  a  width  of  about  6  ft.  and  to  a 
depth  of  18  in.,  and  to  lay  drains  to  the  ditch.  In 
order  to  drain  the  subsoil  the  excavations  were  filled 
in  with  hardcore,  and  consolidated  with  a  steam 
roller,  the  surfaces  I>eing  afterwards  covered  with 
granite  coated  with  bituminised  material.  This  has 
proved  most  successful,  preventing,  as  it  does,  the 
centre  of  the  road  from  spreading,  and  also  the  clay 
from  working  through  and  causing  corrugations  and 
irregularities  in  the  surface  of  the  road. 

An  important  factor  in  the  development  of  road 
traffic  is  the  increasing  burden  of  n|)keep,  owing  to 
the  vastly  increasing  numbers  of  the  heavier  forms  of 
self-propelled  vehicles,  such'  as  lorries  and  motor 
omnibuses.  The  effect  these  vehicles  have  on  the 
road  surfaces  when  particularly  considered  is  of  an 
exceedingly  onerous  character,  and  the  monetary 
burden  so  created  is  too  great  for  any  ordinary  dis- 
trict to  bear. 

Since  190-3  various  methods  have  been  adopted  by 
the  author  to  secure  a  somewhat  reasonalde  and  suit- 
able road  .surface.  In  almost  every  instance,  how- 
ever, the  re.sult  has  not  been  satisfactory,  owing  to 
the  imperfect  drainage  of  the  .subsoil. 

In  that  year  a  .short  section  of  road,  carrying  fairly 
heavy  local  traffic,  was  laid  by  the  author  with  slag 
mixed  with  tar,  and  has  only  been  resurfaced  once 
since.  This  particular  .section  of  road  is  kcrbed  and 
channelled  throughout,  and  has  shown  no  tendency 
U)   creep,   while  another    section   laid    on     precisely 

*  Pax'«r  proRente^l  at  the  aiinaal  general  meeting  of  the  Institution 
of  Munjcii^  an'l  O^unty  Kiigineers. 


similar  lines,  with  a  grass  verge  on  each  side,  began 
to  move  within  a  very  short  time  after  the  tarred 
slag  was  laid.  The  cost  of  the  work  was  3s.  4d.  per 
yard  super. 

A  length  of  road  having  a  considerable  amotmt  of 
throiigh  traffic  was  treated  by  scarifying  the  existing 
surface,  levelling,  rolling  arul  forming  to  proper  con- 
four.  It  was  then  covered  with  3  in.  of  Leicester- 
shire granite,  and  grouted  with  hot  tar  by  means  of 
cans,  with  specially  made  fan-shaped  outlets  to 
.secure  equal  distribution.  Granite  chipplngs,  mixed 
with  lime  in  a  dry  state,  were  then  spread  over  the 
surface  and  swept  in  with  a  broom  and  well  rolled 
with  a  10-ton  steam  roller.  Granite  chippiiigs  were 
again  lightly  spread  over  the  surface,  the  roadway 
being  then  thrown  open  to  traffic,  with  the  result 
that  in  a  sliort  time  the  tar  worked  to  the  surface 
in  patches  and  adhered  to  the  wheels  of  passing 
vehicles.  The  result  was  that  a  further  supply  of 
granite  chippings  was  necessary  to  gain  the  desired 
object  of  keeping  down  the  tar. 

Another  section  was  treated  in  a  similar  manner 
without  the  existing  sui  face  being  broken  up.  It 
was  carefully  swept  and  surface-tarred  before  the 
granite  was  spread.  After  the  latter  had  been  dry 
rolled  it  was  tarred  as  before,  and  a  mixture  of  sand 
and  cement  was  well  brushed  into  the  voids  and 
again  rolled  and  covered  with  granite  chippings. 
This  proved  more  lasting,  and  retained  a  fairly  good 
surface   for   alwut  two   years,   when   it   broke  up. 

About  the  same  period  a  luimber  of  other  experi- 
ments were  carried  out  by  the  aiithor  with  a  view  to 
.securing  a  fairly  uniform  road  surface  of  an  economi- 
cal character.  Various  methods  were  adopted  by  him 
similar  to  those  adopted  by  Mr.  GladwoU,  which 
proved  to  be  mo.st  suitable  in  his  and  many  other 
districts.  Unfortunately,  the  methods  were  not  a 
success  in  the  author's  case,  owing  to  the  elasticity 
of  the  clay  sub-^^oil,  although  each  section  of  road  was 
treated  in  a  somewhat  similar  manner.  There  was, 
however,  a  vast  improvement  to  be  seen  over  water- 
bound  surfaces,  l)oth  in  maintenance  and  scavenging, 
and  in  a  saving  in  watering,  owing  to  the  amount  of 
dust  being  greatly  reduced.  The  cost  of  the  various 
trial  sections  varied  from  Is.  lid.  to  2s.  3d.  per  yard 
super. 

During  the  past  few  years  the  author  has  tried 
many  tarring  and  bituminous  methods  of  con.struc- 
tion  with  varying  results,  the  most  satisfactory  being 
obtained  by  the  u.se  of  bituminised  granite.  In  1908 
a  short  .section  of  road  was  resurfaced  with  Leicester- 
shire granite  in  the  u.swal  manner,  and  grouted  with 
bituminous  material.  Granite  chippings  were  spread 
over  the  surface  and  consolidated  with  a  steam  roller. 
The  result  was  very  satisfactory.  It  is  only  fair  to 
state  that  during  the  progress  of  the  work  there  was 
a  severe  thunderstorm,  which  did  not  affect  the  mate- 
rial in  any  way,  and  the  surface  of  the  road  was  not 
broken  up  until  last  year,  when  it  was  resurfaced 
with  material  of  the  same  de.scription.  The  autlior 
has  since  continued  the  use  of  granite,  either  grouted 
or  mixed  with  liituminised  material,  in  resurfacing 
the  principal  roads  in  his  district. 

[Mr.  Webb  here  gave  a  table  showing  that  the  road 
is  subjected  to  an  exceedingly  heavy  traffic  for  an 
ordinary  district  road,  and  tending  also  to  show  the 
vast  increase  in  the  number  of  vehicles,  and  the  total 
weight  which  roads  now  have  to  sustain  in  some 
semi-rural  districts.] 

During  the  past  year  the  author  has  used  both 
Leicestershire  and  C;iee  Hill  granite,  and  has  had  the 
material  mixed  by  hand  labour  with  several  kinds 
of  binding  substances,  including  both  crude  and 
heavy  tars.  Thi.s,  he  finds,  costs  considerably  more 
than  having  the  material  mixed  at  the  quarries  and 
delivered  in  trucks  to  the  nearest  depot.  The  result 
in  each  case  has  l)een  satisfactory,  and  although  the 
cost  of  resurfacing  with  Glee  Hill  granite  per  yard 
super,  is  alwut  one-third  more  than  that  of  Leicester- 
shire granite,  the  author  is  of  opinion  that  the 'Bur- 
face  of  the  different  sections  of  road  fully  justify  the 
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use  of  the  more  expensive  and  better-class  material. 
The  binding  materials  used  were  preciiSely  similar  in 
each  case. 

Tlie  method  adopted  was  to  form  tlie  old  surface 
of  the  road  to  a  regular  contour,  and  scarify  a  cutting 
about  3  in.  deep,  about  1  ft.  from  the  edge  of  the  foot- 
path or  greensward,  to  form  a  l^ey  to  prevent  the 
finished  material  spreading.  The  new  material  was 
tlien  spread  evenly  over  the  surface,  about  3  in.  in- 
tliiclcness,  and  consolidated  with  a  roller.  The  sur- 
face was  then  covered  as  thinly  as  possible  with  J-in. 
granite  diippings  treated  with  the  same  material, 
and  again  well  consolidated  by  rolling.  The  author 
wishes  here  to  point  out  that  the  metliod  described 
does  not  provide  a  voidless  surface.  It  is,  liowever, 
fairly  smooth  and  regular,  and  no  complaints  have 
ever"  been  made  as  to  slipperiness,  even  in  frosty 
weather.  The  material  was  in  one  or  two  places  laid 
on  gradients  of  1  in  21,  and  appears  to  afford  a  good 
fcothold  for  horses. 

The  aulhor  has  taken  out  the  cost  of  a  considerable 
area  recently  completed  under  very  adverse  climatic 
conditions. 

The  following  are  the  details  of  the  cost  of  resur- 
facing and  also  the  cost  of  strengthening  the  soft 
places  in  the  road:  — 

Cost  of  Re-scrfacIng  Road  with  IJ-in.    Bituminised 


Granite. 

Area  : — 2,638  3iii>ci-.  yards. 

£ 

.S-. 

d. 

Labour           

11 

10 

10.V 

Steam  roller,  15i  (lays  at  25s 

19 

7 

6 

Team  labour,  5i  days  at  8s. 

2 

4 

0 

Watclnn  an ,  1 2  days  at  3s 

1 

16 

0 

Material— 

216  tons  11  cwts.  IJ"  bitumin-^ 

isedgrauite                              f    ^  18s.  6d. 

237 

0 

-7i 

39  tons  14 cwts.  Vbitummised  C  ^ 

granite,  including  cartage    ) 

Coke,  17  cwts.  at  Is.  6d 

1 

5 

6 

£273 

4 

6 

Establishment  charges        ...          

27 

6 

2 

£300 

10 

8 

Area  covered,  2,638  yards  super. 
Cost,  2s.  3id.  per  yard  super. 

In  addition  a  sum  of  £20  12s.  lid.  was  expended 
in  .strengthening  the  foundations  in  several  places 
where  the  crust  of  the  road  had  been  broken  up  by 
a  trench  for  a  gas  main,  which  caused  the  clay  to 
work  from  the  foundation  to  the  surface. 

It  is  an  interesting  fact  that  during  the  last  four 
years  the  motor-omnibus  traffic  alone — which  now 
extends  from  London  for  considerable  distances  into 
the  country — has  increased  by  130  per  cent,  with  every 
prospect  of  a  still  further  increase  and  extension. 

It  is  common  ground  that  heavy  motor  and 
mechanically  propelled  traffic  seriously  affects  all  un- 
protected road  surfaces  by  its  disintegrating  effect. 
The  only  remedy  for  this  state  of  things  is  the  em- 
ployment of  a  cohesive  binder  for  the  structure  of 
the  road  surface,  which  has  the  effect  of  preserving 
the  surface  of  the  road,  and  which  conduces  to  its 
power  of  resistance  in  connection  with  the  vibratory 
and  disintegrating  effects  of  modern  traffic. 

By  careful  observation  of  the  various  experiments 
which  have  been  made  throughout  the  country  by 
those  interested  in  the  maintenance  of  highways,  the 
author  has  arrived  at  the  conclusion  that,  particu- 
larly in  districts  where  the  subsoil  is  composed  of 
clay,  the  lack  of  satisfactory  results  is.  for  the  most 
part,  to  b©  attributed  to  the  wheel  action  of  heavy 
mechanically  propelled  vehicles,  especially  where 
roads  are  not  provided  with  adequate  foundations. 

By  the  use  of  a  plastic  aggregate  the  most  success- 
ful results  have  been  obtained,  owing  to  the  compara- 
tive elasticity  of  the  material,  and  any  cross-sectional 
movement  is  speedily  remedied  and  corrected  by  the 
varying  forms  of  traffic  using  the  roads. 

These  facts  prove  that  heavy  motor  traffic  on  any 
ordinary  district  road  renders  water-bound  macadam 
an  expensive  and  altogether  unsuitable  material, 
owing  to  the  usually  imperfect  foundations  and  the 
method  of  consolidation  and  maintenance  of  an  equal 
or  reasonably  level  surface.'  Where  the  subsoil  is  clay 
it  cannot,  without  treatment,  be  expected  to  resi.st 
the  heavy  traffic,  and  consetjuently  the  surface  of  the 
road  becomes  uneven  within  a  very  short  time  after 
being  thrown  open  to  traffic. 

In  conclu.sion,  the  author  would  point  out  that, 
wh»n  the  surfaces  of  the  roads  are  tar-painted  and 
covered    with    granite    chippings    in    the    ordinary 


manner,  the  surfaces  become  practically  wate.rproof. 
The  nuisance  caused  by  dust  raised  by  rapidly  moving 
vehicles  is  reduced,  and  there  is  a  considerable  saving 
in  road  watering. 

The  question  of  cost  of  future  maintenance  and 
repair  of  highways  is  one  of  great  importance  to  the 
smaller  urban  or  rural  districts. 

Under  present  arangements  the  various  classes  of 
traffic  require  all  main  roads  and  local  or  district 
roads  to  be  constructed  and  maintained  with  surfaces 
perfectly  smooth  and  free  from  loose  stones,  &c. 
The  dust  problem  is  one  which  pedestrians  and  occu- 
piers of  property  in  particular  areas  adjacent  to  the 
higliways  feel  most  acutely,  and  it  is  evident  that 
some  consideration  should  be  shown  to  them.  In 
the  majority  of  districts  they  are  called  upon  to  pay  for 
the  upkeep  of  the  roads,  and  are  not  the  actual  users ; 
therefore  they  do  not  cause  the  wear  and  tear  which 
renders  the  increased  cost  of  maintenance  necessary, 
and  it  is  manifestly  unfair  that  the  public  companies 
plying  for  hire,  and  traders  using  heavy  locomotive 
vehicles  which  convey  passengers  and  goods  traffic, 
should  be  permitted  to  use  and  cut  up  the  surface 
of  the  roads  without  contributing  to  the  damage 
caused  by  the  excessive  weights  and  fast  speeds  at 
which  the  vehicles  travel. 

The  classification  of  roads  now  under  consideration 
by  the  county  councils,  in  conjunction  with  the  Road 
Board,  seems  a  step  in  tlie  right  direction.  By  this 
means  a  better  standard  of  road  maintenance  will  be 
set  up  for  each  class,  the  cost  of  which  will  be  partly 
defrayed  by  the  county.  In  the  author's  own  particu- 
lar district  a  large  number  of  tire  roads  are  used 
principally  by  through  traffic,  which  increases  year 
by  year. 

In  tiie  author's  opinion  the  various  trials  and  ex- 
periments in  road  surfacing  prove  conclusively  that 
water-bound  roads  are  not  suitable  for  the  present-day 
traffic,  and  whichever  method  has  proved  successful 
in  the  various  districts  is  the  proper  course  to  adopt; 
but  no  surfacing  material,  whether  of  tarry,  bitumi- 
nous or  asphaltic  description,  will  be  successful  unless 
the  primary  objects  are  secured — viz.,  efficient  drain- 
age of  subsoil,  and  adequate  and  sufficient  founda- 
tions. 

The  general  conclusions  herein  set  forth  are  the 
res\ilt  of  both  observation  and  experiment,  and  the 
author  trusts  that  they  may  form  the  basis  of  an 
interesting  and  instructive  discussion,  and  add  some- 
thing to  the  information  of  the  members,  who  are 
naturally  interested  in  this  most  important  economic 
question.  


London  District  Surveyors. — The  Building  Acts 
Committee  of  the  London  County  Council  report  that 
they  have  consented  to  the  appointment  of  deputy 
district  surveyors  in  two  cases.  In  another  case  a 
district  surveyor  who  is  on  military  service  has 
been  allowed  temporarily  to  resume  charge  of  his 
district  during  the  absence  of  his  deputy  for  a  short 
period. 

The  Orphan  Fund.  —  Mr.  O.  Claude  Robson, 
M.iNST.c.E.,  boil,  secretary  and  hon.  treasurer  of  the 
Orphan  Fund  of  the  Institution  of  Municipal  and 
County  Engineers,  desires  to  acknowledge  the  receipt 
of  £1  received  from  the  "  Wandrers  "  through  a  vice- 
president  of  the  institution.  Mr.  Robson  understands 
that  the  amount  was  collected  at  a  private  gathering, 
which,  he  thinks,  indicates  that  some  interest  is 
taken  in  the  fund  outside  the  public  meetings  of  the 
institution. 

Devon     Road     Schemes. — The     Road     Board     have 

sanctioned  a  grant  of  £3,4G7  towards  the  Devon  County 
Council's  proposed  new  road  schemes,  the  total  esti- 
mated cost  of  which  is  £7,989.  The  board  state  that 
they  are  also  prepared  to  consider  favourably  an 
application  by  the  county  council  for  a  grant  of  £500 
towards  a  scheme  of  surface-tarring  at  an  estimated 
expenditure  of  £1,368,  l>eiiig  £1,000  in  addition  to  the 
sum  which  the  board  understand  has  been  set  aside 
by  the  council  to  be  expended  on  this  class  of  work 
during  the  current  financial  year.  The  lx>ard  are  of 
opinion  that  it  would  be  desirable  to  include  in  the 
proposal  the  sections  of  road  which  had  recently  been 
reconstructed.  Reference  was  made  to  a  length  of 
road  between  Penryn  and  Falmouth,  which  had  cost 
the  county  £500  a  mile.  Motor-'bus  traffic  was  largely 
responsible  for  the  expenditure  upon  it.  It  would  pay 
to  put  on  the  road  better  material  than  water-bound 
macadam.  It  was  decided  to  repair  a  stretch  having 
an  area  of  4,680  sq.  yds.,  at  a  cost  of  £468,  or  2s.  a 
square  yard. 


JvLY  y.   1915. 


AND  COUNTY  ENGINEER. 
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TESTING   OF   ROADS   AND   ROAD    MATERIALS. 


THE   UTILITY    OF   THE    MICROSCOPE. 

la  tile  annual  report  of  the  National  Physical 
Laboratory  for  1914-15  it  is  stated  that  mechanical 
tests  on  12S  kinds  of  stone  for  road  construction  have 
been  made  during  that  period.  Of  these  stones  123 
were  tested  for  resistance  to  attrition,  109  for  resist- 
ance to  repeated  impact,  21  for  resistance  to  abrasion, 
12  for  cementation  value,  and  1  for  crushing  strength. 

If  the  sanction  of  the  Koad  Board  is  obtained,  it 
is  proposed  to  put  down  a  complete  mixing  jilant  for 
the  production  of  asphalt  carpets  to  be  tested  by  the 
road  macliiue.  This  will  involve  the  erection  of  a 
sand  drier,  boilers  for  the  heating  of  the  bitumen,  flux, 
and  tliixed  bitumen,  and  a  batch  mixer,  togetlier  with 
all  the  necessary  driving  and  weighing  appliances. 

Some  modifications  will  also  be  made  in  the  exist- 
ing mechanism  for  causing  axial  motion  of  the  test 
wheels  in  order,  if  possible,  to  diminish  the  production 
of  ■'  ruts  "  in  the  track. 

The  study  of  the  roads  tested  in  the  road  machine 
has  been  carried  out  largely  by  preparing  and  examin- 
ing micro-sections  of  the  road  at  various  stages,  and 
the  report  mentions  that  one  road  in  particular 
furnished  results  which  are  of  interest  as  indicating 
the  utility  of  the  microscope  in  the  study  of  road-con- 
struction problems.  Three  different  sections  of  this 
road  were  examined — viz.  :  (1)  A  part  of  the  road  as 
laid  down — i.e.,  previous  to  the  commencement  of  tlie 
test ;  (2)  a  part  of  the  road  after  completion  of  the 
test,  taken  from  a  place  where  the  road  was  still  in 
good  condition ;  and  (3)  another  part  of  the  road  after 
the  completion  of  the  test  where  the  road  was  in  a 
bad  condition. 

From  each  sijecimen  a  small  piece  was  cut  at  right 
angles  to  the  surface  of  the  track,  and  this  was  care- 
fully polished  and  examined  and  photographed  under 
the  microscope.  In  this  way  the  structure  both  close 
to  the  surface  and  in  the  interior  could  be  studied. 
The  road  in  question  contained  55  per  cent  of  |-in. 
granite,  the  rest  of  the  mineral  matter  being  of  smaller 
grading.  It  was  found  that  in  this  case  there  was  on 
the  surface  a  "  carpet "  composed  of  bituminous 
matter  and  fine  mineral  matter,  having  a  tliickness  of 
approximately  |in.,  all  the  large  §-in.  granite  lying 
below  this  carpet.  "  The  whole  work  of  the  road," 
the  report  states,  "  appears  to  be  taken  by  the  carpet, 
and  if  for  any  reason  this  is  either  penetrated  or 
removed  the  road  begins  to  disintegrate  rapidly.  In 
that  section  of  the  track  which  was  in  good  condition 
at  the  end  of  the  test  the  structure  was  found  \o  be 
identical  with  that  of  the  road  as  first  laid  down,  but 
in  the  section  of  the  part  which  was  in  bad  condition 
the  |-in.  granite  chips  were  visible  in  the  surface." 

Another  road  tested  in  the  road  machine  broke  up 
a  few  hours  after  the  wet  test,  in  which  the  entire 
surface  is  covered  with  water,  had  begun.  A  section 
of  this  road  gave  on  analysis  a  very  low  percentage  of 
bitumen,  and  when  a  similar  road  was  laid  again, 
using,  however,  a  much  higher  percentage  of  bitumen, 
it  withstood  the  water  test  for  fourteen  days.  "  This 
appears  to  show  that  with  a  certain  grading  there  is 
a  limiting  percentage  of  bitumen  which  wiU  make  the 
road  resistant  to  water  action,  although  a  much  lower 
percentage  will  enable  it  to  resist  the  same  traffic  in 
a  dry  state." 

With  a  view  to  obtaining  some  infoiTnation  con- 
cerning the  composition,  grading,  and  micro-structure 
of  various  types  of  bituminous  road,  actual  sections 
of  roads  in  different  parts  of  the  country  have  been 
taken  up,  and  are  at  present  being  examined.  These 
include  roads  which  have  given  very  good  results  in 
practice,  and  also  those  which  have  failed  soon  after 
being  laid  down. 


A  New  Lock  for  Molesey. — The  Metropolitan  Water 
Board  having  agreed  to  contribute  one-half  of  the  cost 
(estimated  at  £2,000)  of  the  additional  small  lock  at 
Molesey,  the  Thames  Conservancy  decided  on  Monday 
that  the  work  should  be  proceeded  with. 


ROYAL  SANITARY   INSTITUTE. 

YEOVIL  MEETING. 

\t  Yeovil,  on  Wednesday,  a  discussion  on  "  Water 
Supplies  to  Rural  and  Small  Urban  Areas  "  will  be 
opened  by  Dr.  W.  G.  Savage,  county  medical  officer 
of  health  of  Somerset. 

The  proceedings  will  open  at  the  town  hall  at 
11.1.5  a.m.,  and  will  be  presided  over  by  Sir  Henry 
Tanner,  chairman  of  the  council  of  the  institute. 


ASSOCIATION   OF   MANAGERS  OF  SEWAGE 
DISPOSAL   WORKS. 


ANNUAL    SUMMER    CONFERENCE. 

The  annual  summer  conference  of  the  Association 
■of  Managers  of  Sewage  Disposal  Works  will  be  held 
at  Leeds  to-morrow  (Saturday), 

Programme. 
10.45  a.m. — Assemble  in  the  council  chamber. 

The  Lord  Mayor  (Mr.  E.  Bedford)  will  wel- 
come the  association. 

Dr.  H.  Maclean  Wilson,  m.d.,  b.sc,  will 
deliver  his  presidential  address. 

Mr.  Geo.  A.  Hart,  m.inst.c.e.,  sewerage 
engineer  to  the  city  of  Leeds,  will  explain 
the  works  of  the  main  drainage  and  sewage 
disposal  scheme. 

Mr.  John  T.  Thompson,  chemist  and  act- 
ing manager  of  the  works,  will  read  a  paper, 
"  Seven    Years'    Experience    with    a    Large 
Sltidge-pressing  Plant." 
Discussion. 

1  p.m.— Luncheon  at  Victoria  Hotel  (2s.  per  head). 

2  p.m.— Char-a-banc  will  leave  for  the  outfall  works 

(about  2s.  per  head). 

2.30  p.m.— The  visitors  will  be  conducted  over  the 
works  by  Mr.  Geo.  A.  Hart,  m.insi.c.e.,  and 
staff. 

4.30  p.m.— Char-a-banc  will  leave  works  for  Leeds 
Town  Hall. 

5  p.m.— Afternoon  tea  will  be  served  in  the  Lord 
Mayor's  rooms  of  the  town  hall,  at  the  in- 
vitation of  the  Lord  Mayor. 

J.  B.  Croll, 

Secretary 


APPOiNTRlENTS  VACANT. 

OPPICIAL  and  SmiLAE  ADVBRTISBMBNT8  RBCEIVBD  UP  TO  4.30  P.M. 
ON     THDRSDAIS    WILL     BB     INSEHTBD     IN    THB     FOLLOWING     DAY'S     ISSDB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  T':ach  Thb  Sbrvbiok  ojjice  by  noon 
on  WBDNB3DAYS  to  ensuTB  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con 
firmation  by  letter. 

SURVEYOR  AND  SANITARY  INSPECTOR.— July 
10th.— Brumby  and  Frodingham  Urban  District 
Council. — Mr.  G.  S.  Sowter,  solicitor  and  clerk,  Brigg, 
Lines. 

SEWAGE  FARM  FOREMAN.— July  10th.— Joint 
Committee  of  the  Houghton-le-Spring  Rural  District 
Cotmcil  and  Hetton  Urban  District  Council.  £2  per 
week.— Mr.  R.  B.  Marley,  clerk  to  the  committee. 
Union  Offices.  Houghton-le-Spring. 

.ASSISTANT  ELECTRICAL  ENGINEER.  —  July 
12th.— Leek  Urban  District  Council.  £120  per  annum. 
— Mr.  H.  Henshaw,  clerk. 

TEMPORARY  BUILDING  INSPECTOR.  —  July 
12th.— Corporation  of  Plymouth.  £100  per  annum. — 
Mr.  J.  Paton,  borough  engineer  and  surveyor. 

GAS  ENGINEER  AND  MANAGER.— July  17th.— 
Aljertillery  Urban  District  Council.  £250  per  annum. 
—Mr.  W.  Gait,  clerk. 

DEPUTY  MANAGER.— July  12th.— The  Maidens 
and  Coombe  Urban  District  Council.  30s. — 35s.  per 
week.— The  Clerk,  Council  Offices,  New  Maiden, 
Surrey. 

TEMPORARY  ASSISTANT  SURVEYOR.  —  July 
21st. — Devon  County  Council.  £3  per  week. — Mr.  W. 
P.  Robinson,  county  surveyor  (No.  2  Division),  22 
Queen-street,  Exeter. 

ROAD  FOREMAN.— July  24th.— Penge  Urban  Dis- 
trict Council.  £2  per  week,  with  free  living  quarters. 
— Mr.  H.  W.  Longdin,  surveyor.  Town  Hall. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  siuilar  ADVBRiisEUBNTa  rbceivbd  np  to  4.30  p.>. 

ON     THURSDAYS    WILL     BB     INSEKTBD     IN    THB    FOLLOWING     DAY'S     ISSnB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Survbyor  office  by  noon 
on  WEDNESDAYS  to  ens xrc  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

WAKEFIELD.— July  12th.— For  the  erection  of 
brick  boundary  wall,  for  the  corporation.— City  Sur- 
veyor. 
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CORNWALL. — July  12th. — For  summer  repairs  to 
schools,  for  the  Education  Committee. — Mr.  A.  A. 
C]innick,  district  clerk,  Bistrict  Education  Office. 
Truro. 

GLASGOW .^July  12th.— For  alterations  at  Govan- 
,street  industrial  school,  for  the  School  Board.— School 
Board  Offices,  129  Bath-street,  Glasgow. 

HAMPSHIRE.— July  12th.— Por  sanitary  altera- 
tions at  Gosport  police  station,  for  the  county  council. 
— Mr.  W.  J.  Taylor,  county  surveyor.  The  Castle,  Win- 
chester. 

SLEAFORD.  —  July  12th.  —  For  repairs  to  two 
bridges,  for  the  rural  district  council. — Mr.  F.  H. 
Ellis,  surveyor,  56  Granthani-road,  Sleaford. 

KENT. — July  12th.— For  summer  repairs  at  certain 
schools,  for  the  Education  Committee. — Mr.  W.  H. 
Robinson,  architect.  Sessions  House,  Maidstone. 

EAST  HAM.— July  13th.— For  repairs  to  nineteen 
schools,  for  the  Education  Committee. — Mr.  F.  R. 
Thompson,  secretary.  Education  Offices.  East  Ham. 

SUNDERLAND.— July  15th.— For  the  erection  of 
hospital  blocks  and  alterations  to  laundry  and  gate- 
house, for  the  corporation. — Borough  Surveyor. 

EDINBURGH.— July  19th.— For  the  erection  of  a 
generating  station,  for  the  corporation. — Sir  Alexander 
Kennedy,  17  Victoria-street,  Westminster,  S.W. 

KENT. — July  19th. — For  the  execution  of  repairs  at 
Burham  and  other  schools,  for  the  Education  Com- 
mittee.—Mr.  W.  H.  Robinson,  architect.  Sessions 
House,  Maidstone. 

KENT.— July  20th.— For  painting  and  repairs  to 
county  buildings,  for  the  Kent  Standing  Joint  Com- 
mittee.—County  Architect,  86  Week-street,  Maidstone. 

GLASGOW.— July  24th.  — For  refining  chimney 
stalk  with  firebrick,  for  the  corporation. — Mr.  W. 
Greig,  superintendent  of  cleansing,  20  Trongate. 

SOMERSET.— July  28th.— For  the  rebuilding  of 
Ham  Bridge,  consisting  of  the  taking  down  of  the 
existing  bridge  and  erecting  a  new  bridge  with  rein- 
forced concrete,  for  the  comi'fy  council. — Mr.  Edward 
Stead,  county  surveyor.  Counts'  Council  Offices,  Wells. 

Engineering:   Iron  and  Steel. 

SALFORD.— July  12th.— For  the  supply  and  con- 
struction of  cast-iron  pipes  under  river  bridges,  for 
the  corporation.  —  Borough  Electrical  Engineer, 
Frederick-road.  Pendleton. 

BEDLINGTON.— July  12th.— For  the  supply  of  new 
or  second-hand  steam  pumping  engine,  for  the  urban 
distorict  council.— Mr.  J.  E.  Johnston,  waterworks 
manager,  Bedlington,  Northumberland. 

MERTON.— July  14th.— For  pumping  a  pond,  for 
the  urban  district  council.— The  Sanitary  Inspector. 

MADRAS.— July  14th.— For  the  supply  of  oast-iron 
pipes,  special  castings,  sluice  valves  and  hydrants, 
for  the  corporation.— Mr.  J.  W.  Madeley,  special  engi- 
neer; agents.,  Messrs.  James  Mansergh  &  Sons, 
5  Victoria-street,  Westminster,   London,   S.W. 

ELLESMERE  PORT.-July  14th.-For  the  supply 
of  900  yds.  of  gas  mains  and  excavation  work,  for  the 
urban  district  council.— Mr.  T.  W.  Francis,  clerk. 
Council  Offices. 

TOTNES.— July  15tli.— For  laving  3-in.  cast-iron 
water  main,  for  the  rural  district  council.— Mr.  W.  J. 
Goode,  surveyor,  Buckfastleigh. 

DRIFFIELD.— July  20th.— For  the  sinking  of  two 
boreholes,  for  the  rural  district  council.— Mr.  H. 
Botterill,  clerk,  23  Exchange-street,  Driffield. 

MERTHYR.— July  26th.— For  the  supply  of  steel  and 
cast-iron  pipes,  and  for  laying  3i  miles  of  pipe  lines 
for  the  corporation.— Sir  Alex.  Binnie,  Son  &  Deacon^ 
St.  Stephen's  House,  Victoria  Embankment,  S.W. 

GUILDFORD.-July  27th.-For  the  removal  of  old 
bridge  and  the  construction  of  a  new  bridge,  for  the 
rural  district  council.— Mr.  J.  Anst«e,  engineer.  Coun- 
cil Offices.  Commercial-road. 

RANGOON.— August  11th.— For  the  installation  of 
a  system  of  fire  alarms,  for  the  municipality  — 
Messrs.  Ogilvy,  GiUanders  &  Co.,  67  Cornhill,  Lon- 
don,  E.C. 

Cas  and  Electricity. 

EDINBURGH.- July  12th.— For  one  1,000-kw.  motor 
converter  and  transformer,  for  the  corporation.— The 
Engineer,  Dewar-place,  Edinburgh. 

DUBLIN.-July  I2th.-For  the  supply  of  carbons, 
for  the  Electricity  Supply  Committee.— Citv  Electrical 
Supply  Engineer,  Fleetrstreet,  Dublin. 


BARKING.  —  July  16th.  —  For  the  supply  of  a 
1,000-kw.  turbo-alternator,  cooling  tower,  chain  grate 
stoker,  and  other  plant,  for  the  urban  district  ccunjcil. 
— Mr.  W.  E.  Kidner,  acting  engineer  and  manager. 
Electricity  Works,  East-street,  Barking. 

HULL.— July  22nd.— For  the  supply  of  turbo-alter- 
nator and  a  condenser  outfit,  for  the  corporation. — 
Mr.  T.  G.  Milner,  city  treasurer,  Guildhall,  Hull. 

Roads. 

BROADSTAIRS.— July  12th.— For  the  supply  of  90 
tons  of  granit«  macadam  broken  to  a  2-in.  gauge,  for 
the  urban  district  council. — Mr.  H.  Hurd,  surveyor. 
Council  Offices. 

BUNGAY.— July  14th.— For  the  supply  of  Mount- 
sorrel  granite,  for  the  urban  district  council. — Mr.  E. 
Earl,  surveyor. 

FULHAM.— July  14th.— For  making  up  and  paving 
Bowfell-road,  for  the  borough  coixncil. — Mr.  F.  Wood, 
borough  surveyor.  Town  Hall. 

SHEFFIELD.— July  15th.— For  asphalting  at  coun- 
cil schools,  for  the  Education  Committee. — Citv  Archi- 
tect, Town  Hall. 

DURHAM.- July  19th.— For  excavating,  providing 
and  laying  reinforced-concrete  foundations,  and  paving 
with  granite  setts  on  certain  sections  of  main  roads, 
for  the  county  council. — Mr.  Albert  E.  Brookes,  county 
engineer  and  surveyor,  Shire  Hall,  Durham. 

WANDSWORTH.— July  19th.— For  making  up  and 
paving  part  of  Emsworth-street,  Streatham,  for  the 
borough  council. — Mr.  P.  Dodd,  borough  engineer,  56 
East-street,  Wandsworth. 

TUNBRIDGE  WELLS.— July  20th.— For  the  supply 
of_  1,100  tons  of  granite  or  hard  limestone  chippings 
for  road  tarring,  f-in.  to  f-in.  gauge,  for  the  corpora- 
tion.— Mr.  W.  H.  Maxwell,  borough  engineer. 

TWICKENHAM.— July  21st.— For  making  up  a 
street,  for  the  urban  district  council. — Mr.  F.  W. 
Pearce,  surveyor.  Town  Hall. 

SCUNTHORPE.— July  26th.— For  the  supply  of  any 
quantity  up  to  400  tons  of  broken  granite  of  approved 
quality,  for  the  urban  district  council. — Mr.  Herbert 
Heap,  engineer  and  surveyor. 

Sanitary. 

EOYTON.— July  12th.— For  the  construction  of  a 
12-in.  pipe  sewer,  for  the  urban  district  council. — The 
Surveyor. 

ADWICK-LE-STREET.— July  14th.— For  scaveng- 
ing the  district,  for  the  urban  district  council. — Mr. 
G.  Gledhill,  surveyor.  Old  School,  Adwick-le-Street, 
Doncaster. 

SMALLBURGH.— July  15th.— For  work  of  scaveng- 
ing, for  the  rural  district  council. — Mr.  F.  Davies, 
clerk.  North  Walsham. 

WEST  RIDING.— July  17th.— For  the  construction 
of  309  lin.  yds.  of  pipe  drain,  foT  the  Highways  Com- 
mittee.— Mr.  F.  G.  Carpenter,  West  Riding  surveyor. 
County  Hall,  Wakefield. 

ETON. — July  19th. — For  scavenging  work,  for  the 
rural  district  council. — Mr.  C.  P.  Summerhayes,  Fair- 
view  Villas,  Colnbrook. 

,  HAMILTON.— July  2fith.— For  the  supply  and  in- 
stallation of  sanitary  fittings  and  laundry  and  wash- 
house  plant,  for  the  Middle  Ward  Distrijct  Committee. 
— Messr.-.  Sydney  Mitchell  &  Wilson,  architects,  13 
Young-street,  Edinburgh. 

HOWDEN. — For  laying  sewer  and  manholes,  for  the 
rural  district  council.— Mr.  T.  Dinsdale,  Hailgate, 
Howden. 

BILTjERICAY. — For  the  collection  of  house  refuse, 
for  the  rural  district  council. — Mr.  S.  J.  Shelley, 
Juni-tidii-road,  South  Weald. 

Miscellaneous. 

GODSTONE.— July  28th.— For  the  supply  of  250  tons 
of  Linby  best  hand-picked  hard  steam  coal,  for  the 
rural  district  council. — Mr.  Geo.  E.  Crowter,  surveyor. 
High-street,  God.>tone. 


MEETINGS. 

Secretaries  and  others  will  oTylige  hy  sending  early  notice  o1 
dates  of  forthcoming  meetings. 

JtTLY. 

10. — Association  of  Managers  of  Sewage  Disposal  Works : 
Annual  Summer  Conference  at  Leeds. 

14. — Eoyal  Sanitary  Institute:  Meeting  at  Yeovil.  Dis- 
cussion on  "  Water  Supplies  to  Eural  and  Smalt 
Urban  Areas." 
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Minutes  of  Proceedings. 


Association 
of  Managers 
of  Sewage 
Disposal  Works: 
Presidential 
Address. 


One  of  the  matters  on  which 
managers  of  sewage  disposal 
works  are  to  be  congratulated 
is  the  choice  of  the  presidents 
of  their  association.  On  the 
other  hand,  this  association  is 
so  well  managed,  and  is  in- 
iivasm^,'  m  importance  to  such  an  extent,  that  it 
is  no  enipty  honom'  to  be  selected  as  its  president. 
We  therefore  have  no  hesitation  in  offering  our 
congratulations  both  U>  the  association  on  their 
choice  and  to  Dr.  Maclean  Wilson  on  his  election 
as  president  of  the  assix-iation  for  the  coming 
">ear.  Having  regard  to  the  official  position 
'■ccupied  by  Br.  Wilson  in  the  West  Kiding  of 
Yorkshire,  the  compliment  which  iias  been  paid 
to  him  is  probably  unique,  although  those  who  ai'e 
acquainted  with  him  will  certainly  recognise  it  as 
none  the  less  well  deserved. 

On  an  occasion  of  this  kind  an  address  of  special 
interest  is  anticipated,  and  a  perusal  of  the  presi- 
dential address,  which  is  printed  on  another  page, 
will  show  that  all  expectations  have  been  fulfilled. 
No  attempt  was  made  to  cover  the  whole  of  the 
subject.  The  main  portion  of  the  address  was 
devoted  to  three  points  which  ai-e  of  the  greatest 
interest  at  the  present  time.  While  still  unable 
to  state  that  the  sludge  problem  has  been  solved. 
Dr.  .Maclean  Wilson  was  in  a  position  to  refer  to 
Mjveral  of  the  latest  developments  in  dealing  with 
sludge  which  have  proved  successful  in  principle, 
and  to  express  the  opinion  that  sufficient  progress 
has  been  made  to  justify  the  hope  that  the 
problem  is  now  nearing  a  solution.  Among  the 
several  systems  mentioned  in  the  address,  that 
known  as  the  "S.  0.  S."  has  already  produced 
results  which,  we  believe,  afford  good  prospects 
of  disposing  in  an  economical  and  sanitary  manner 
of  the  large  quantities  of  sludge  daily  produced 
in  many  towns.  We  agree  with  Dr.  Jlacleaii 
Wilson  that  the  crux  of  the  whole  matter  is  the 
cost  of  the  process  compared  with  the  price  of  the 
product,  and  from  what  we  have  seen  of  the 
latest  improved  form  of  this  plant  we  believe  it 
will  l)e  found  satisfactory  in  this  respect.  Further 
details  as  to  the  cost  of  operation  are,  however, 
necessary  before  a  definite  conclusion  can  be 
arrived  at. 

In  dealing  with  this  subject,  the  new  president 
has  assumed  that  sludge  must  always  be  pro- 
duced, and  that  "  it  is  usually  in  a  very  un- 
manageable form,  too  often  in  a  wet,  pasty  mass, 
unpleasant  to  handle,  and  difficult  to  use  with 
advantage."  He  has,  however,  omitted  all  refer- 
ence to  the  one  system  in  which  the  quantity  of 
the  sludge,  as  well  as  the  objectionable  featm'es 
mentioned  above,  are  reduced  to  the  niiuimum. 
We  refer  to  the  Dibdin  system  of  slate  beds. 
From  our  own  experience  of  this  method  of  treat- 
ment we  believe  that  the  sludge  produced  in 
properly-designed  and  well-managed  slate  beds 
must  bear  a  close  resemblance  to  the  final  result 
obtained    by    the    "  activated  "    sludge    process. 


which  is  described  later  in  the  same  address.  It 
will  be  remembered  tliat  Mr.  Dibdin  some  years 
ago  described  the  deposit  on  the  slate  slabs  as 
live  "  earth,  which  corresponds  closely  with  the 
term  "  activ^ed  "  sludge.  So  far  as  we  can 
judge,  the  chief  difference  between  the  two 
systems  lies  in  the  method  by  which  the  necessary 
suj5ply  of  oxygen  is  obtained.  In  the  one  case  it 
is  drawn  from  the  air  by  natm'al  means  without 
cost,  while  in  the  other  it  is  provided  by  artificial 
aeration  at  considerable  cost  for  power.  On  the 
other  hand,  the  "  activated  "  sludge  process  may 
involve  less  initial  expense  for  the  construction 
of  the  necessary  \\-orks,  and  in  a  number  of  places 
it  is  possible  that  existing  tanks  may  be  adapted 
at  a  slight  outlay  for  alterations.  In  this  matter, 
as  in  many  others,  it  would  be  much  better  and 
fairer,  as  Dr.  Maclean  Wilson  says,  if  there  were 
a  central  autliority  to  set  up  and  test  the  various 
kinds  of  apparatus  and  to  report  the  results,  with 
all  details  of  cost,  for  the  information  of  the 
public  at  lai'ge.  In  the  absence  of  such  an  autho- 
rity, the  co-operation  of  several  authorities,  in  the 
manner  adopted  in  one  case  in  the  United  States, 
as  recently  rejiorted  in  these  columns,  would  be 
of  gr'eat  advantage.  We  venture  to  suggest  that 
the  new  president  of  the  association  should  utilise 
his  year  of  office  to  continue  the  efforts  he  has 
already  made  in  the  West  Eiding  in  this  direction, 
and  we  hoije  tliat  he  may  ultimately  be  success- 
ful. On  the  question  of  the  recommendations  of 
the  Eoyal  Commission  with  regard  to  standards 
for  effluents.  Dr.  Maclean  Wilson  speaks  with 
autliority  and  experience,  and  is  very  emphatic. 
The  recommendations  in  question  have  not  yet 
been  put  into  legal  force,  and  as  there  does  not 
appear  to  be  any  likelihood  of  anything  being 
done  in  the  neai-  future,  there  is  ample  time  for 
the  matter  to  be  well  considered. 


The  troubles  of  the  rural 
Clay  Subsoils,  road  surveyor  are  generally  due 
to  -want  of  the  necessary  funds 
to  bring  his  roads  into  a  sufficiently  satisfactory 
condition  to  meet  tlie  increased  wear  and  tear  of 
modern  motor  traffic.  When,  in  addition  to  this, 
he  is  troubled  with  a  clay  subsoil,  as  described  by 
]Mr.  J.  A.  Webb  in  the  paper  which  he  submitted 
at'  the  recent  annual  meeting  of  the  Institution 
of  Municipal  and  County  Engineers,  then  his  lot, 
like  Gilbert's  policeman,  "  is  not  a  happy  one.'' 
Clay,  like  peat,  as  a  foundation  is  a  source  of  great 
trouble,  and  in  most  cases  the  only  satisfactorj- 
remedy  is  to  take  out  the  clay  for  a  depth  vary- 
ing from  6  in.  to  3  ft.,  as  may  be  demanded  by 
the  weight  of  the  traffic,  difficulties  of  drainage, 
and  other  local  circumstances,  and  replace  it  with 
a  foundation  of  hard  core,  clinker  or  rubble, 
according  to  tbe  facilities  for  getting  one  or  other 
of  these  materials  uear  the  site,  of  the  work.  Clay 
is  soon  reduced  to  a  plastic  condition  by  rain  oi' 
subsoil  water,  and  then,  being  practically  of  an 
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impervious  t-liaructer,  it  is  somewhat  difficult  to 
draiu.  lu  a  plastic  condition  the  subsoil  squeezes 
out,  and  the  creeping  of  the  foundation  is  followed 
b\-  that  of  the  sub-crust  and  siu'faoe  of  the  road, 
which  soon  presents  a  corrugated  appearance. 
Several  remedies  have  been  put  forward  for  [ire- 
venting  this  creeping,  the  most  heroic,  perhaps, 
being  that  by  Mr.  Sinnott,  the  coimty  surveyor 
of  Gloucester,  as  described  by  him  last  year  at 
Cheltenham.  This  method,  which  Mr.  Sinnott 
proposed  to  patent,  was  to  put  down  a  rigid  con- 
crete framing  placed  at  a  suitable  depth  belo«- 
the  surface  of  the  roadway — usually  about  (5  in. 
While  everyone  is  agreed  that  the  foundation  on 
claj"  subsoils  must  be  a  strong  one  if  sub-crust 
movement  is  to  be  avoided,  there  is  a  somewhat 
general  agreement  that  a  rigid  framing  in  a  road- 
way is  undesirable,  costly,  and  unnecessary,  and 
that  sti'oug  kerbs  and  a  good  hand-packed  rubble 
foundation  will  generally  get  over  the  difficulty 
satisfactorily.  Drainage  is  desirable  in  most 
eases,  though  hand-packed  rubble  is  sufficiently 
open  in  most  cases  to  allow  the  •s\-ater  to  run  off 
to  the  sides  of  the  road,  and  theji  be  connected 
bj-  land  drains  to  the  ditches.  The  variations  in 
the  strength  of  existing  roads  and  the  need  for 
trial  holes  being  made  in  them  was  strikingly 
shown  in  diagrams  given  in  the  paper  read  by  Mr. 
G.  H.  Jack,  the  county  sm'veyor  of  Hereford,  at 
the  recent  National  Road  Conference  in  London. 
The  diagrams  showed  clearly  that  in  many  cases 
the  existing  roads  are  sufficiently  strong  to  stand 
without  any  further  foimdatiou,  in  others  only- 
part  required  strengthening,  while  in  other  cases 
a  foundation  3  ft.  deep  is  required  for  the  whole 
width  of  the  road.  Mr.  Webb  appears  to  have 
overcome  liis  difficulties  by  removing  the  clay 
subsoil  in  soft  or  weak  spots  and-  substituting 
hardcore.  The  hardcore  is  consolidated  with  a 
10-ton  steam  roller,  and  the  surface  is  covered 
with  granite  coated  with  bituminised  material. 
The  value  of  a  kerb  and  a  channel  to  prevent 
creeping  is  pointed  out  by  Mr.  Webb,  ^\-lio  found 
the  same  material  laid  on  roads  with  grass  verges 
creep  badly  shortly  after  the  tar-macadam  was 
laid. 

The  paper  by  Mr.  N.  Green- 
Tar-maeadam.  shields  on  "  The  Preparation 
and  Laying  of  Tar-macadam  on 
Roads  in  Bedford,"  which  was  discussed  along 
with  Mr.  Webb's  paper,  dealt  with  a  subject 
which  most  municipal  engineers  have  at  one  time 
or  another  to  tackle.  The  experiments  carried 
out  by  Mr.  Greenshields  leads  him  to  jsrefer  slag 
to  either  granite  or  limestone  for  tar-macadam, 
though  Mr.  Webb  in  a  neighbouring  county  finds 
that  granite  is  the -most  satisfactory  stone.  Both 
gentlemen  prefer  hand  mixed  to  machine  mixed, 
and  they  prefer  ordinary  tar-macadam  to  tar- 
grouting.  The  use  of  any  ijarticular  material  for 
tar-macadam  depends  so  largely  on  local  con- 
ditions that  they  must  be  carefully  considered 
■  before  deciding  which  is  the  most  suitable  mate- 
rial. While  many  surveyors  prefer  slag  to  either 
granite  or  limestone,  others  prefer  granite  for 
heavy  traffic  and  limestone  for  light  traffic.  The 
success  or  failm-e  witli  any  of  these  materials  is 
chiefly  due  to  the  character  of  the  tar  used.  So 
manj^  successful  roads  have  been  made  with  each 
material  that  it  is  obviously  not  the  stone  which 
is  at  fault,  but  the  consistency  of  the  tar  and 
the  method  of  mixing.  As  Mr.  Boulnois  pointed 
out  in  the  discussion — reported  on  another  page 
of  this  issue — it  is  not  always  the  materials  which 
make  a  good  road,  but  the  skill  with  ^\hich  they 
are  applied.  The  large  slag  tar-macadam  manu- 
facturers are  most  cai-efid  in  the  selection  of  their 
materials,  but  much  of  the  slag  sold  and  used  by 
small  manufacturers  is  of  a  soft  and  unsatis- 
factorv  character.  Granite  is  a  much  more 
reliable      and    generally    a    stronger    and    more 


durable  material  than  slag,  and  when  the  large 
giauite  quarrj-  o\\ners  bring  the  amount  of  care 
and  skill  to  the  manufacture  of  tar-macadam 
that  the  slag  mantifacturer  does  now  it  will  prove 
a  most  reliable  article. 

Mr.  Horton,  of  Derbyshire,  prefers  slag  to 
either  granite  or  limestone,  while  Mr.  Wakelam 
thinks  that  granite  is  both  stronger  and  better 
than  the  other  two  materials.  Mr.  Brodie,  of 
Blackpool,  has  found  that  limestone  has  carried 
the  traffic  along  his  sea  front  satisfactorily  for 
manj'  years,  and,  although  it  is  not  so  diu-able  or 
dustless  as  granite,  it  makes  a  very  good  road  for 
light  traffic.  Mr.  Greenshields  finds  ordinary 
boiled  gas-tar  gave  him  satisfactory  results,  and 
many  sur\-eyors  have  a  similar  experience,  though 
the  proprietary  tars  are,  as  a  rule,  more  depend- 
able and  consistent  in  quality.  So  much  depends 
upon  the  position  of  the  road,  the  amount  of 
traffic,  and  the  time  of  year  that  the  tar  is  to  be 
used,  that  it  is  difficult  to  standardise  a  tar  which 
will  be  suitable  for  all  situations  and  tem- 
peratm-es.  Even  in  the  mixing  of  the  tar- 
macadam  there  is  a  great  variation  in  the  quan- 
tity of  tar  used  by  difierent  surveyors  and  manu- 
factm-ers.  Mr.  Greenshields  gives  the  variation  in 
his  case  as  being  from  8^  to  21  gallons  per  ton 
according  to  the  size,  and  so  forth,  of  the  material 
being  treated.  While  8  gallons  per  ton  is  a  usual 
quantity  for  a  coarse  bottom  coat,  21  gallons  per 
ton  for  a  fine  top  coat  is  much  above  the  aver- 
age quantity  used,  and  is  likely  to  lead  to  an 
excess  of  tar,  which  will  work  up  to  the  sm-facE 
of  the  road  under  heavy  traffic  in  summer.  Mr. 
Webb's  experiments  with  tar-grouting,  and  with 
Mr.  Gladwell's  system,  were  not  veiy  satis- 
factory, and,  though  both  systems  have  been  fairly 
successful  in  many  parts  of  the  country,  the 
opinion  of  the  majority  of  surveyors  appeaa-s  to 
be  that  a  properly  mixed  tar-macadam  is  superior 
to  both  these  methods,  and  is  not  more  costlv. 


Public  Health 
in  Marylebone. 


Among  the  many  activities 
of  the  public  health  depart- 
ment of  the  Metropolitan 
Borough  of  St.  ^Marylebone,  as  detailed  in  the 
recently  issued  annual  report  of  Dr.  Porter,  the 
medical  officer  of  health,  we  are  specially 
impressed  with  the  progress  that  has  been  made 
with  the  house-to-house  inspection  of  the  district 
for  the  pui'poses  of  the  Housing,  Town  Planning, 
&c.,  Act,  1909.  The  procedure  adopted  is  to 
have  these  inspections  carried  out  in  the  first 
instance  by  a  house-to-house  inspector,  whose 
duty  it  is  to  make  and  keep  records  of  his  in- 
spections and  to  refer  defective  premises  to  the 
medical  officer  of  health  and  sanitary  inspector  to 
be  dealt  with  as  each  case  may  require.  The  fact 
that  dm-ing  the  year  it  was  found  necessai'y  to 
make  only  one  new  closing  order  was  largely  due 
to  the  adoption  of  the  practice  of  communicating 
with  owners  in  all  cases  in  which  it  seemed 
necessary  to  do  something  more  than  could  be 
called  for  by  the  usual  ntiisance  notices,  before 
making  a  report  or  representation  to  the  Public 
Health  Committee.  Such  a  practice,  we  are 
convinced,  makes  for  the  smooth  working  and 
efficient  administration  of  the  Act,  and  we  are 
not  suqjrised  to  find  in  the  report  a  statement 
that  o\^'ners  always  showed  themselves  to  be  will- 
ing to  meet  the  medical  officer  of  health  or  the 
inspector  and  discuss  matters,  and  improvements 
of  real  value  were  undoubtedly  obtained  because 
the  necessitj-  for  them  and  the  methods  by  which 
they  could  be  brought  about  were  discussed  in  a 
friendly  way.  In  two  cases  owners  availed  them- 
selves of  their  statutory  right  of  appeal  to  the 
Lf>cal  Government  Board  against  closing  orders. 
The  first  appeal  was  dismissed,  and  in  regard  tc) 
the  second  the  board  stated  a  case  for  the  opinion 
of  the  High  Court,  asking  for  guidance  on  two 
points — viz.,   as  to  whether  or  not  the  premises 
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were  back-to-back  houses  within  the  meaning  of 
the  Act;  and  whether,  liaving  been  erected  for 
chauffeurs,  they  were  int-ended  for  occupation  by 
the  working  chvsses.  The  decision  of  the  High 
Court,  has  now  been  given,  and  has  been  noted 
in  these  cohunns,  but  the  board  had  not  made 
their  order  on  the  appeal  at  the  end  of  the  year 
with  which  the  report  now  under  notice  is  con- 
cerned. The  standard  of  the  general  work  of  the 
public  health  depai-tmeut  is  reflected  in  the  low 
death-rate — namely,  14-9  per  1,000 — and  the  low- 
rate  of  inf^itile  mortalitv,  which  was  986  per 
1 .0(X)  births. 


Road  Board  Funds 
and  the  War. 


Mr.    Harold  Cox,  writing  in 
the    Sini^aij    Times    on    "  Tlie 
Crime       of       Extravagance," 
alludes  <unong  many  other  "  hoiTible  examples  " 
to  the  subject  of  the   Eoad   Improvement  Fund, 
which  he  states  is  estimated  to  absorb  in  the  pi-e- 
sent  year  no  less  than  £1 .431,000.    "  This  fund, " 
he  writes,  "  is  derived  from  special  taxation  fall- 
ing upon  owners  of  motor-ears,  and  is  devoted  to 
the  improvement  of  the  roads  for  the  benefit  of 
motor    traflSc.      In    time    of    peace    that    was    a 
justifiable  expenditure,  but    in    time  of  war  not 
only  is  it  a  crime  to  spend  money  on  road  improve- 
ment, but  it  is  also,  according  to  Mr.  McKenna 
himself,  a  crime  to  spend  money  on  private  motors 
at  all.      Therefore  this  fund  ought  at  once  to  he 
diverted  to  war  purposes."     Mr.  Cox  wTites  with 
so  much  whole-hcixrtedness  and  zeal  that  we  doubt 
whether  he  will  be  grateful  to  us  for  pointing  out 
that  a  proportion  of  the  Eoad  Board  moneys  is 
already  being  expended    for  the  pui-poses  of    the 
war.      Sir  George  Gihb.  chairman  of  the  hoard, 
in  a  speech  recently  at  tlie  annual  diimcr  of  the 
Institution  of  ^ruiiicii)al  and  County  Engineers, 
said:  "Without  doubt  the  special  traflBc  due  to 
the  war  had  affected  a  good  many  of  the  roads, 
and  questions  had  arisen,  and  would  continue  to 
arise,  as  to  the  effect  of  this  extraordinan'  traflfic. 
An    an-angement  was    m;ido    by  the  War    Office 
that  the  Road  Board  should  act  as  a  sort  of  inter- 
mediai-y  between    the  local  authorities  and    the 
War  Office  to  deal  with  tlio  question,  and  cany 
out  a  good  many  improvements  that  were  required 
\n  order  to  strengthen  roads  that  might  be  used 
for  military  purposes,  and  already  they  had  spent 
on  work — which,  of  course,  was  of  benefit  to  the 
local   authorities  of  the  areas  concerned — neai-ly 
£500,000,  tiie  board    in  some  ca.ses  contributing 
to  the  expenditiu'e  ;  but  they  had  been  veiy  careful 
not  to  allow  the  Road  Board  funds  to  be  diverted 
to  any  work  which    could    not    be  justified  as  a 
work  of  permanent  public  improvement  for  the 
purposes    of    ordinary    traffic."       This    may,    of 
course,   savour    too    much    of    the    prosaic    and 
cautious  to  suit  the  enthusia.sm  of  Mr.   Cox  for 
something  heroic,  but  it  ought  not  to  be  necessary 
to   suggest    to    a    professed    economist    that    the 
remedy  he  proposes   would  only  mean   the   sus- 
pension of  important  and  necessary  works  to  the 
great  detriment  of  the  public  roads  and  the  inte- 
rests of  the  country  at  large. 


Sewage  Disposal 
at  Philadelphia. 


We  have  now  received  the 
conifilete  report  prepared  by 
the  chief  engineer  of  the  city 
of  Philadelphia  and  his  assistants,  and  dealing 
with  the  methods  to  be  adopted  for  protecting 
the  public  health  by  maintaining  the  rivers  as  fit 
sources  of  water  supply,  for  providing  for  the 
comfort  of  the  citizens  by  restoring  the  sewage- 
laden  streams  to  a  clean  condition,  and  for 
improving  the  port  by  providing  a  clean  sanitarv' 
harbour.  The  result  is  that  recommendations 
are  made  for  the  interception  of  the  sewage, 
which  at  present  flows  direct  into  the  river  and 
harbour,  and  treating  it  in  such  a  manner  that 
the  effluent  can  be  disposed  of  by  dilution  in  the 
river  and  tidal  waters  without  creating  a  nuisance. 


The  execution  of  the  works  proposed  will  involve 
an  expenditm-e  of  £1,000,000  annually  for  the 
next  five  years,  and  the  provision  of  sites  for 
additional  works  of  purification  which  will  be 
required  later  to  meet  the  conditions  which  it  is 
estimated  will  exist  in  the  year  1950. 

A  considerable  length  of  main  collecting  sewei"s 
is  proposed,  as  well  as  three  separate  disposal 
works  for  different  sections  of  the  city.  The  pre- 
liminaiy  treatment  recommended  is  screens  and 
gi'it  chambei's,  followed  by  fine  screens  only  in 
one  case,  and  in  the  otlior  two  cases  screens  and 
grit  chambei's  follo\\-od  by  Imhoffi  tanks,  to 
which  it  is  antici(iated  that  percolating  filtei-s 
will  have  to  be  added  as  the  popidation  increases. 
Very  careful  investigations  have  been  made,  in- 
cluding calculations  of  the  prospective  require- 
ments r)f  the  city,  sanitary  surveys  of  the  rivers, 
and  an  examination  by  one  of  the  assistant  engi- 
netu's  of  the  vai"ious  s\stems  of  sewage  treatment 
in  use  in  Europe.  The  report  is  well  illustrated 
by  reproductions  from  photographs,  maps,  and 
diagi-ams.  and  the.  autlioi-s  deserve  every  credit 
for  the  able  manner  in  which  it  has  been  prepared 
and  issued  for  the  benefit  of  the  public  at  large. 


Air-raid 
Precautions. 


It  is  matter  of  common 
knowledge  that  steps  are  being 
taken,  by  the  erection  of  some 
substantial  covering  over  roofs,  to  protect  many  of 
the  large  commercial  buildings  in  the  City  of 
London  against  damage  from  possible  attacks  by 
hostile  aircraft.  In  some  summonses  that  were 
recently  heard  at  the  Guildhall  the  question  was 
raised  a,s  to  whether  notice  should  be  given  to 
(•ho  district  surveyor  before  such  work  is  begun. 
It  was  pointed  out  by  the  defendants  that  tlio 
woi-k  was  essentially  of  an  m-gent  character,  and 
was  designed  not  only  to  secure  the  safety  of  the 
building,  but  so  that  it  would  also  incidentally 
act  as  a  safeguard  to  the  public.  It  was,  never- 
theless, hold  that  a  technical  offence  had  been 
committed,  and  a  nominal  fine  of  5s.  was  imposed. 
This  appeal's  to  us  to  have  been  a  ver\'  reasonable 
decision,  for  while  on  tlic  one  hand  the  principle 
was  established  tliat  the  district  surveyor  is 
entitled  to  notice — fi'om  which  it  follows  that  the 
work  must  be  canned  out  under  proper  super- 
vision— on  the  other  hand  the  owner,  who  was 
concerned  in  part,  at  any  rate,  to  secure  the  safety 
of  the  public,  was  not  unduly  penalised  for  liis 
technical  breach  of  the  law.  In  a  time  of  crisis 
like  the  present  it  behoves  officials  and  public 
alike  to  be  as  reasonable  as  possible  in  their 
attitude  towards  each  other. 


Surveyor 
or  Foreman? 


Three  candidates  were 
recently  selected  from  among 
the  applicants  for  the  appoint- 
ment of  highway  surveyor  for  the  eastern  district 
under  the  Southmolton  Rural  District  Council. 
As  the  salary  offered  was  the  small  one  of  £85  per 
annum,  we  were  naturally  interested  to  see  what 
kind  of  applicant  was  attracted,  and  we  now  find 
tiiat  of  the  three  placed  on  the  short  list  two  were 
ictually  engaged  as  foi-emen,  while  the  third  was 
acting  as  a  valuation  ofiSoer.  What  is  the  sig- 
nificance of  this  ?  It  may  mean  that  such  a  small 
salary  fails  to  attract  the  properly  qualified  sur- 
veyor; or,  on  the  other  hand,  it  may  mean  that 
he  applies  in  vain.  In  any  case,  the  result  is  that 
the  council  have  appointed  a  foreman  at  the 
wages  of  a  foreman,  and  perhaps  it  matters  little 
that  he  is  styled  a  "highway  surveyor."  We 
understand  that  Southmolton  is  a  very  large 
district  situated  partly  on  Exmoor,  and  that  the 
highway  surveyor  is  expected  to  provide  his  own 
means  of  conveyance — facts  which  go  a  long  way 
towards  depreciating  the  actual  value  of  the  vei-y 
moderate  wage  offered.  It  would  seem,  there- 
fore, that  the  unsuccessful  candidates  have  not 
very  much  to  grieve  over. 
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Road  Maintenance  in  Herefordshire. 


In  his  eighth  report  on  the  main  roads  and  bridges 
under  his  control,  Mr.  G.  H.  Jack,  the  county  sur- 
veyor of  Herefordshire,  states  that  the  roads— the 
present  length  of  which  is  501i  miles— suffered  a  good 
deal  of  deterioration  during  the  exceptionally  wet 
autumn.  Apart  from  this  the  general  condition  re- 
mains about  the  same  as  in  the  previous  year.  The 
trunk  roads  present  increasing  difficulties  each  year, 
and  the  need  of  bituminous  surfaces  for  the  whole 
length  of  such  roads  is  more  and  more  apparent. 
Mr.  Jack  feels  that  these  roads  will  never  be  satis- 
factorily maintained  until  definite  lengths  are  under 
the  control  of  competent  foremen  whose  duty  it 
should  be  to  be  continually  on  the  length.  "This 
is,"  he  observes,  "the  only  method  by  which  timely 
repairs  can  be  executed  and  costly  surface  work 
saved  from  early  destruction.  If  some  such  method 
is  not  adopted  there  is  great  danger  of  a  considerable 
waste  of  money  on  tarred  roads,  which  are  known  to 
need  skille<l  attention  in  order  to  secure  the  benefits 


94,489  sq.  yds.  (.13,876  tons).  Taking  the  average 
width  of  the  roads  at  6  yds.,  16  miles  of  foundation 
and  9  miles  of  surface  were  completed. 

The  outbreak  of  war  has  practically  put  a  stop  to 
the  work,  which  in  ordinary  times  would  have  been 
quite  finished  during  1915.  Not  only  has  the  work 
been  disorganised,  but  the  ultimate  cost  will  be 
seriou.?ly  affected.  The  dislocation  rathe*  seriously 
affects  the  work  in  this  way:  Many  miles  of  com- 
pleted foundations  should  be  surfaced  this  year. 
This  being  imjjossible,  it  becomes  necessary  to  take 
some  steps  to  preserve  the  work  until  the  surface 
can  be  applied.  Mr.  Jack  proposes  to  tar-paint  these 
foundations  as  the  only  means  of  preventing  deterio- 
ration,, and  his  action  has  been  approved  by  the 
Road  Board's  engineer. 

On  the  whole  very  few  complaints  from  road  users 
have  been  received  during  the  time  the  new  work 
was  in  progress.  There  have,  however,  been  some 
complaints  as  to  alleged  dilatoriness.  of  the  workmen. 


REOONSTRnCTION     OP     DiNMORE     HiLL.     HeREFORD-LudIjOW     BoAD. 
(Shows  the  large  amount  of  soft  clay  removed  prior  to  aiiplicatioii  of  toinulation  material.) 


of  longer  life  and  easy  traction.  There  is  no  doubt 
in  my  mind  that  tarred  roads  badly  managed  are 
more  troublesome  than  the  old  water  -  bound 
roads." 

In  some  remarks  upon  the  trunk  roads,  Mr.  Jack 
mentions  the  reconstruction  of  Dinmore  Hill,  on  the 
Hereford-Ludlow  road.  Heavy  foundations,  some 
drainage,  and  a  new  surface  have  been  laid  for  a  dis- 
tance of  3,880  yds.,  covering  an  area  of  28,085  sq.  yds 
The  accompanying  illustrations— reproduced  by  "the 
courtesy  of  the  county  surveyor— will  give  a  good 
idea  of  the  nature  of  the  work  in  its  various  stages. 
This  undertaking  presented  manv  difficulties-  its 
ex-tent  may  be  gauged  by  the  fact  that  no  less  than 
8,487  tons  of  stone  were  used  in  the  foundations  and 
3,916  tons  upon  the  surface.  During  the  progress  of 
tlie  work  it  was  discovered  that  hundreds  of  tons  of 
.stone  had  been  used  in  the  past  to  no  good  purpose, 
inasmuch  as  it  was  simply  squeezed  into  the  clay  by 
the  traffic,  and  thus  lost. 

The  total  amount  of  work  accomplished  under  the 
road  reconstruction  scheme  to  March  31st  last  was- 
Foundations,   170,303  sq.   yds..   (25,351   tons);    surface 


Upon  investigation,  Mr.  Jack  found  that  in  every 
case  the  delay  was  mostly  due  to  transport  and  .sup- 
ply difficullies. 

The  life  of  the  new  roads  was  estimated  at  seven 
years.  Mr.  Jack  lias  every  reason  to  believe  that, 
provided  ordinary  circumstances  prevail,  this,  will 
be  found  fairly  correct.  "It  is  quite  certain,  how- 
ever," he  adds,  "  that  very  considerable  saving  in 
expense  will  be  reali.-^ed  in  the  maintenance  of  roads 
such  as  Dinmore.  where  the  new  foundations  will 
prevent  the  annual  loss  of  much  valuable  metalling. 
It  is  a  mistake,  however,  to  imagine  that  modern 
roads  require  no  attention  whatever.  The  surface 
coatings  are  sure  to  give  way  in  places  owing  to  the 
impossibility  of  securing  uniform  density  and  quality 
of  material.  These  places  need  the  attention  of 
skilled  men  as  soon  as  defects  become  apparent." 

AN    INTERESTING    WORK. 

An  important  work  undertaken  during  the  year 
was  the  restoration  of  Wilton  Bridge  over  the  Wye 
at  Eoss.  This  bridge  was  built  in  1599,  and  since 
that  date  has.  undergone  very  little  repair.    Traction 
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engine  traffic  seriously  sliook  the  structure,  so  that 
apart  from  work  of  repair  it  was  necessary  materially 
to  strengthen  the  bridge.  This  was  done  hy  the  in- 
sertion of  a  "  ferro-concrete  grill,"  which  acts  as  a 
support  for  the  parapets  indci>endently  of  the  ancent 
niasonrv.    and    also    hra.i  -    tlie    whnlo    -Iriictnre.    sn 


NATIONAL  ROAD  CONFERENCE. 

The  subject  of  the  classiticatioii  of  roads,  introduced 
by  Mr.  G.  Montagu  Harri.-;.  the  secretary  of  the  County 
Councils  Association,  was  considered  at  the  third 
siMinsr  of   tlie   recent   \alinnal   Koad     ('(inference     in 


DiNMORE    Hill    Rhcon.structio.\. 
(The  surface  coat  :  gore  sloiie  in  cenire,  limerttoiie  at  sidea.     On  9onie  stretches  (Uee  Hill  ntone  was  lined  in  the  centre.) 


DiNMORE    Hill    Reconstruction. 
'Hot  asphalt  applied   to  the  surface  to  protect  the  metalling  and  prevent  dustineas.) 


that  to-day  the  bridge  ia  .stronger  than  ever  it  was. 
This  work  has  been  accomplished  without  interfering 
in  any  way  with  the  appearance  of  one  of  the  most 
picturesque  bridge.s  in  England. 


London.  A  considerable  instalment  of  Mr.  Harris's 
important  paper  is  reproduced  elsewhere  in  this  issue, 
and  the  remainder  will  appear  next  week,  together 
with   a   report  of  the  discussion. 
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Association  of  Managers  of  Sewage  Disposal  Worl(s. 

DR.   MACLEAN   WILSON'S   PRESIDENTIAL  ADDRESS. 

ron  the  occasion  of  his  installation  last  Saturday,  at  Leeds,  as  president  of  the  Association  of 
Managers  of  Sewage  Disposal  Works,  Dr.  H.  Maclean  Wilson,  chief  inspector  to  the  West  R.dmg  of 
Yorkshire   Rivers   Board,   delivered  the  subjoined   address.] 


My  fiist  duty  in  addressing  you  is  to  tliaiili  you 
for  the  honour  you  liave  paid  rue  in  electing  me  your 
president.  I  esteem  it  highly,  as  your  association 
is  one  which  at  present  holds  a  high  position,  and 
will,  I  am  confident,  he  still  more  important  in  the 
near  future. 

I  have  also  a  more  personal  reason  for  appre- 
ciating the  honour  you  have  done  me,  for,  as.  you 
are  aware,  much  of  my  work  is  to  lieep  watch  upon 
the  doings  of  your  members,  and  every  now  and 
then  to  invoke"  the  powers  of  my  board,  or  even  of 
tlie  law  courts,  against  them.  That  you  have  placed 
me  where  I  am  to-day  shows  that  tliese  powers  have 
not  been  used  arbitrarily  or  harshly.  I  liave,  indeed, 
many  friends  among  your  members,  and  I  would 
like  "to  take  this  opportunity  of  publicly  thanking 
tlie  sewage  works  managers  of  the  West  Riding  for 
tlieir  invariable  courtesy  and  assistance. 

Like  every  one  of  my  predecessors  in  this  cliair,  I 
have  had  some  difficulty  in  fixing  on  a  subject  upon 
which  to  address  you.  I  am  old  enough  to  be  remin- 
iscentj  as  it  is  now  twenty-four  years  since  I  first 
devot«d  myself  entirely  to  public  health  works,  but 
I  will  spare  you,  except  to  say  how  well  I  recognise 
the  great  change  that  has  taken  place  during  my 
time  in  the  class  of  men  employed  as  sewage  works 
managers  and  in  the  manner  in  whicli  their  duties 
are  iierformed. 

In  the  early  days  of  my  work  there  were  compara- 
tively few  sewage  works  in  existence.  No  one  took 
any  interest  in  them,  and  the  management  was  too 
often  supposed  to  be  an  easy  business  which  miglit 
be  left  to  some  old  roadman,  too  old  to  keep  the 
roads  in  order.  I  need  not  t-ell  you  that  this  state 
of  matters  is  altogether  changed.  Sanitary  autho- 
rities are  every  day  recognising  more  fully  that  their 
sewage  works  are  a  very  important  part  of  their 
sanitary  equipment,  and  the  standard  expected  of  a 
sewage  works  manager  is  year  by  year  Ijecoming 
more  stringent. 

Fifteen  or  twenty  years  ago  the'  manager  was 
almost  expected  to  do  his  best  to  hoodwink  the 
Rivers  Board  inspector  and  everyone  else  concerned 
witli  the  purity  of  his  effluent,  and  you  will  know 
what  a  deterioration  in  personal  character  and  in  the 
standard  of  work  this  led  to.  I  am  sure  that  there 
are  few,  if  any  of  y»i,  now  who  are  not  wise  enough 
to  recognise  that  it  is  your  duty  to  make  the  best 
of  the  means  of  sewage  ijurification  entrusted  to 
your  care,  and  the  worst  possible  policy,  besides 
being  dishonest,  to  attemijt  to  liide  defects  of  your 
works   by  trickery. 

The  best  results  of  an  association  such  as  yours  is 
that  it  evolves  men  who  are  incapable  of  such  under- 
hand work. 

May  I  claim  to  have  done  something  to  assist  in 
bringing  this  about  ?  Those  of  you  who  belong  to 
the  West  Riding  will,  I  am  sure,  acknowledge  that 
the  Rivers  Board  lias  never  attempted  to  blame  a 
manager  whose  works,  were  insufficient,  so  long  as 
he  was  making  the  best  possible  use  of  them.  The 
Ixiard  has  always  striven  to  distinguish  as  clearly 
as  possible  between  defects  of  management  and  in- 
suflBciency  of  works,  and  the  board's'  officials  have 
continually  worked  in  conjunction  with  the  managers 
in  suggesting  to  the  authorities  and  pressing  upon 
their  notice  any  impi-ovemeats  or  extensions  re- 
quired. 

One  further  note  and  I  have  done  with  this  part 
of  my  subject.  One  common  defect  in  the  manage- 
ment of  sewage  works,  partly  the  fault  of  the 
manager,  partly  because  the  authorities  will  not  give 
the  necessary  money,  is  that  the  sewage  works  are 
too  often  untidy  and  rough.  I  have  visited  many 
sewage  works  on  the  Continent,  and  have  found 
there  that  much  more  attention  is  paid  to  the 
appearance  of  the  works.  The  pathways  are  kept 
clean,  the  grass  banks  properly  cut,  and  trees  and 
shrubs  arc  planted,  so  that  it  is  really  a  pleasure  to 
inspect  them.  On  discussing  this  with  friends  on 
the  Continent,  they  have  said  that  they  also  have 
noted  the  difference  between  works  here  and  abroad, 
and  attributed  the  tidiness  and  better  appearance  of 


their  works  to  the  military  training  which  every  one 
of  the  managers  had  undergone.  Now,  I  have  all 
my  life  been  an  advocate  for  universal  military 
training,  and  I  am  sure,  from  the  change  you  have 
seen  in  some  of  our  young  men  during  the  last  few 
months,  you  will  recognise  that  it  would  tend  to  get 
rid  of  much  of  the  slouching  and  slovenliness  which 
are  only  too  common.  When  such  a  training  is  car- 
ried to  an  excess,  as  on  the  Continent,  it  has  its 
disadvantages,  for,  as  one  Continental  expert  told 
me,  he  quite  recognised  that  a  manager  of  sewage 
works  there  was  neat  and  tidy,  and  always  ready 
to  carry  out  orders  with  the  utmost  precis.ion;  but, 
he  said,  one  is  much  more  likely  to  get  from  your 
English  manager  an  intelligent  appreciation  of  the 
works  inider  his  care,  and  valuable  hints  for  their 
improvement,  because  he  is  of  a  more  independent 
turn  of  mind  and  more  accustomed  to  think  things 
out  for  himself. 

As  I  said,  I  am  not  inclined  to  trouble  you 
with  any  more  reminiscences.  I  would  rather  deal 
with  suiajects  which  are  of  interest  for  the  future, 
and  the  three  most  important  are  I  am  sure — 

(.1)  The  sludge  problem; 

(2)  The  standards  for  effluents  recommended  by 
tlie  Royal  Commission  ;   and 

(3)  The  new  method  of  sewage  purification  by 
means  of  activated  sludge  and  aeration. 

THE    SLUDGE    PEOBLBM. 

The  purification  of  sewage  is  now  so  well  proved 
by  experience  that  we  know  it  is  possible  to  obtain 
an  efiluent  of  any  de.-ired  degree  of  purity;  but  all 
methods  of  purificatiun  are  handicapped  by  the 
problem  of  dealing  with  the  solid  matters  which 
sewage  contains,  and  which  must  be  separated  in 
the  form  of  sludge  before  the  liquid  can  be  purified. 

Tills  iJroblem  cannot  yet  be  said  to  be  solved, 
although  many  attempts  at  the  solution  have  been 
made.  Tlie  Royal  Commission  on  Sewage  Disposal 
in  their  Fifth  Report  state  that  it  is  one  of  the  chief 
difhculties.  in  dealing  with  sewage,  and  add  that 
lu'oliably  it  will  always  remain  so.  With  this  latter 
opinion  I  do  not  agree,  especially  in  view  of  the 
developments  that  have  taken  jilace  during  the  seven 
years  since  the  date  of  their  report. 

Sludge  contams  very  valuable  manurial  sub- 
tances,  and  it  has  been  a  constant  theme  with 
chemists  from  the  time  of  Liebig  that  for  the  most 
part  these  valuable  substances,  for  which  the  soil 
is  crying  out,  have  been  wasted.  The  Royal  Com- 
mission had  several  series  of  experiments  conducted 
upon  the  practical  value  of  sludge  as  a  manure,  but 
these  experiments  were  by  no  means  conclusive. 
Contrary  to  the  results  obtained  by  the  commission, 
you  have  all  of  you  noticed  the  excellent  crops 
olitained  after  the  use  of  sludge  under  suitable  con- 
ditions, and  I  am  sure  that  you  will  agree  that  its 
effect  is  much  more  marked  than  the  experiments 
of  the  commission  would  lead  one  to  suppose. 

It  appears  to  me  that  the  chief  difficulty  preventing 
a  ready  sale  of  sludge  is  that  it  is.  usually  in  a  very 
unmanageable  form,  too  often  in  a  wet,  pasty  mass, 
unpleasant  to  handle  and  difficult  to  use  with  advan- 
tage ;  and  the  sludge  problem  seems  to  be  the  dis- 
covery of  tlie  best  and  most  economical  methods  of 
preparing  it  in  marketable  form  and  the  recovery 
of  tlie  valuable  substances  it  contains. 

For  sew'age  works  which  are  too  small  for  the  in- 
stallation and  working  of  an  expensive  plant,  the 
best  method  of  dealing  with  sludge  is  to  dry  it  upon 
a  properly  constructed  sludge  filter,  and  while  you 
are  in  Yorkshire  I  should  advise  you  to  see  the 
sludge  filters  at  Guiseley  sewage  works,  devised  by 
the  manager  there.  To  describe  them  briefly,  they 
are  constructed  with  a  concrete  floor  sloped  to  a 
central  channel.  Upon  the  floor  is  laid  stone  pitch- 
ing about  9  in.  in  depth,  and  all  directed  towards  the 
central  channel.  On  the  top  of  the  stone  pitching 
graded  clinkers  are  placed  to  the  depth  of  some 
9  in.,  with  a  surface  layer  of  very  fine  clinker,  just 
free  from  dust ;  any  supernatant  water  which  sepa- 
rates from  the  sludge  immediately  is  run  off  by  an 
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arrangement  of  perforated  pipes  by  the  side  of  the 
filter.  Such  a  filter,  if  properly  cleansed  after  eacli 
dose  of  s-hidge,  is  very  lasting,  and  some  of  those  at 
Giiiseley  have  been  in  use  for  twenty  years. 

Sludge  when  put  upon  such  a  filter  will,  in  dry 
weather,  part  with  its  water  very  rapidly,  drying  up 
in  less  than  a  week,  so  it  can  easily  be  removed  by 
spade.  If  sludge  in  this  condition  is  set  aside  on  a 
spare  piece  of  ground  it  will,  in  favourable  weather, 
soon  become  so  dry  that  it  can  be  removed  and 
spread   upon   the   land   without   inconvenience. 

To  deal  with  sludge  in  this  manner,  however,  is 
only  advisable  for  small  sewage  works.  Where  large 
quantities  have  to  be  disposed  of,  other  methods  of 
disposal  have  to  be  sought,  and  during  the  last  few 
years  several  works  for  tlie  preparation  of  sludge  in 
a  convenient  form,  and  for  the  recovery  of  by- 
products from  it,  have  been  installed  with  very 
promising  prospects  of  success. 

Probably  the  chief  objections  to  the  use  of  sludge 
in  its  ordinary  form  are  the  moisture  and  grease  it 
contains.  The  former  adds  greatly  to  the  cost  of 
carriage,  for  with  sludge  of  70  per  cent  moisture,  7 
tons  of  water  have  to  be  handled  along  with  every 
3  tons  of  solid  matter;  it  also  makes  the  proper  dis- 
tribution of  the  sludge  upon  land  very  difficult.  The 
latter  hinders  the  decomposition  of  the  sludge  on 
the  land,  and  tends  to  choke  up  the  pores  of  the  soil. 
A  third,  but  minor  objection,  is  that  sludge,  espe- 
cially from  semi-rural  districts,  frequently  contains 
the  seeds  of  weeds  which  the  farmer  objects  to 
introduce  in  his  fields.  The  new  methods  of  pre- 
paration of  sludge  are  directed,  intentionally  or  other- 
wise^  towards  getting  rid  of  these  objectionable 
features. 

One  most  successful  method  on  a  large  scale  is 
Dial  of  Mr.  Garfield  at  Bradford,  where,  by  treat- 
ment with  sulphuric  acid  and  hot  pressing,  he  ex- 
tracts grease  from  the  sludge  and  leaves  a  fairly  dry 
cake,  which  is  powdered  and  sold  to  manure  mer- 
chants. The  process  at  Bradford  is  very  profitable, 
but  as  it  is  only  availalile  for  sludges  which  contain 
very  high  percentages  of  grease  it  is  not  of  very 
general  interest. 

Dr.  Grossman,  at  Oldham,  has  for  some  time  been 
jising  a  process  in  which  he  reduces  the  moisture  in 
the  sludge  by  treatment  with  sulphuric  acid  and 
secondary  settlement,  and  afterwards  drie..!.  the  sltidge 
and  distils  off  grease  in  hot-air  chambers.  This  re- 
covers all  the  grease  and  leaves  the  residue  in  the 
form  of  a  valuable  dry  powder.  As  at  Oldham,  there 
is  practically  no  trade  refuse  in  the  sewage,  and  as  the 
process  is  said  to  yield  some  profit,  it  is  welt  worthy 
of  general  consideration. 

At  Dublin  the  sludge  with  the  addition  of  yeast 
is  fermented  and  settled  for  the  removal  of  water, 
and  afterwards  dried  in  an  excellent  drier,  so  that 
it  is  obtaine<l  as  a  dry  powder,  which,  it  is  said,  can 
lie  sold  at  a  considerable  i)rofit.  Some  doubts  have 
been  thrown  upon  the  efficacy  of  the  yeast  treatment 
of  the  sludge  and  upon  the  value  of  the  resulting 
powder,  and  further  tests  in  these  two  directions  are 
certainly  required.  Mr.  Watson  is,  I  understand,  at 
present  having  a  complete  plant  of  this  kind  erected 
at  Birmingham. 

At  Tadcaster  the  B.  T.  W.  apparatus  for  drying 
sludge  has  been  in  use  for  some  considerable  time. 
It  also  reduces  the  .-ludge  to  the  powder  form,  and 
is  simple  in  construction  and  easy  of  manipulation. 

The  drying  of  sludge,  if  done  by  means  of  coal  as 
a  fuel,  is  a  costly  operation.  With  coal  at  10s.  per 
ton,  the  cost  of  drying  is  probably  not  less  than  8s. 
per  ton  of  powder  produced,  although  this  expense 
for  coal  can  be  avoided  in  many  cases  by  using  the 
heat  produced  by  a  destructor,  and  the  plant  at  Tad- 
caster  has  been  devised  to  this  end. 

It  is  doubtful  whether  a  price  much  higher  than 
this  can  be  got  for  ordinary  dry  sludge.  But  after 
the  sludge  is  dried  it  is  comparatively  easy  to  ex- 
tract the  grease  it  contains,  as  Dr.  Grossman  has 
done,  and  other  experimenters  have  directed  their 
endeavours  in  this  direction. 

At  Norwich  a  plant  has  been  introduced  for  drying 
the  sludge,  and  afterwards  extracting  grease  from  it 
by  means  of  a  solvent,  and  at  Huddersfield  a  similar 
plant  is  now  successfully  at  work. 

At  Wimbledon  the  "  S.O.S."  Company  are  erecting 
a  plant  to  deal  with  all  the  sludge  of  the  town,  in 
which  they  dry  it,  distil  off  grease  and  ammoniacal 
liquor  by  means  of  hot  gases,  and  continue  the  dis- 
tillation until  gas  and  pitch  are  produced,  leaving  a 
carbonaceous  residue  which  is  said  to  be  useful  for 
precipitatir>n  of  sewage,  especially  if  a  precipitant 
has   been   used  in  treating  the  sewage  in    the    first 


instance.  The  gas  evolved  from  the  sludge  is  said 
to  be  sufficient  for  its  distillation,  so  that  an  expensive 
coal  bill  is  avoided. 

These  various  processes  have  been  in  use  for  such 
a  length  of  time,  and  on  such  a  large  scale,  that  it 
can  now  definitely  be  said  that  they  are  successful 
in  principle.  The  crux  of  the  whole  matter  is  the 
cost  of  any  of  the  processes  compared  with  the  price 
of  the  product,  and  it  is  to  be  hoped  that  the  various 
experimenters  will  publish  full  details,  without  which 
no  conclusion  as  to  the  advisability  of  the  processes 
<an  be  arrived  at.  The  progress  made  has  been  suffi- 
cient to  justify  the  hope  that  tlie  sludge  problem  is 
now  nearing  a  solution. 

What  is  happening  in  the  discovery  of  the  best 
method  of  dealing  with  sludge  furnishes  sti-ong 
evidence  in  favour  of  the  recommendation  of  the  Royal 
Coniniission  on  Sewage  Disposal  that  a  central  autho- 
rity .should  be  established  to  deal  with  such  matters. 
.•\t  present  every  town  makes  its  ow-n  costly  experi- 
ments, and  the  results  are  only  available  for  other 
Unvns  through  the  courtesy  and  communicativeness 
of  the  responsible  officials.  It  would  be  much  better 
and  fairer  if  there  were  a  central  authority  to  set  up 
and  te.st  various  kinds  of  apparatus,  and  to  report 
the  results,  with  all  details  of  cost,  for  the  information 
cf  the  public  at  large.  I  have  tried  in  vain  in  the 
West  Riding  to  induce  some  of  the  county  boroughs 
to  share  the  expense  of  experiments  of  this  kind, 
hoping  that  at  various  sewage  works  the  different 
processes  might  be  tried  on  a  working  scale,  and 
directly  under  the  supervision  of  the  sewage  works 
managers,  so  that  reliable  results  as  to  the  working 
of  these  processes  and  their  cost  might  be  made  avail- 
able. 

ST.\NDARDS    FOR    EFFLUENTS    RECOMMENDED    BY 
THE    ROYAL    COMMISSION. 

You  have  no  doubt  studied  the  Eighth  Report  of 
the  Royal  Commission  on  Sewage  Disposal,  and  its 
recommendation  that  legal  standards  for  .sewage 
effluents  should  be  prescribed.  In  coming  to  this 
conclusion  the  commission,  it  may  be  suggested, 
decided  again.st  the  weight  of  evideinoe  which  was 
placed  before  them,  and  certainly  went  contrary  to 
the  opinion  of  many  well  qualified  to  judge. 

In  1903  they  issued  a  circular  to  a  large  number 
of  per.sons  asking  for  their  opinions  and  suggestions, 
and  it  is  interesting  to  note  that,  without  exception, 
all  the  officers  of  the  rivers  authorities,  including 
county  coimcils,  who  replied  stated  that  they  did  not 
think  it  was  practicable  to  fix  legal  standards.  This 
is  significant,  as  it  would  obviously  be  to  the  advan- 
tage of  these  officers,  and  would  simplify  their  work, 
if  such  standards  were  practicable. 

Since  the  report  of  the  Royal  Commission  was  pub- 
lished, the  Association  of  Municipal  Corporations 
appointed  representatives,  selected  for  their  skill  and 
experience  in  the  design  and  maintenance  of  sewage 
disposal  works,  to  consider  the  recommendations  of 
the  conmiission.  This  committee  were  in  complete 
agreement  that  it  is  not  desirable  that  standards  of 
purity  should  be  prescribed  by  Parliament  as  the 
Royal  Commission  recommends.  I  feel  sure  that,  on 
careful  consideration  of  these  views,  and  of  the 
reasons  which  gave  rise  to  them,  you  will  also  come 
to  the  conclusion  that  the  Royal  Commission  has 
made  a  mistake.  My  own  view  is  that,  if  proceedings 
are  taken  against  any  person  or  authority  for  dis-" 
charging  polluting  sewage  effluents  into  a  stream,  and 
if  there  is  any  disagreement  with  regard  to  the  amount 
of  purification  necessary,  it  should  be  open  to  the 
defendants  to  appeal  to  a  central  authority  on  the 
ground  that  they  are  using  the  best  practicable  and 
reasonably  available  means  to  purify  the  .sewage. 

If  the  standards  suggested  by  the  Royal  Commission 
should  ever  become  legal,  their  effect  on  the  sewage 
works  manager  would  only  be  slight,  for  he  would 
still  have  to  utilise  to  the  best  advantage  the  means 
at  his  disposal,  and  I  do  not  know  of  any  case  where 
such  means  are  likely  to  be  in  excess  of  the  require- 
ments. 

The  general  standard  suggested  is,  perhaps,  rather 
more  stringent  than  the  working  standards  of 
comparison  which  have  long  been  used  by  the  various 
rivers  authorities.  These  have  no  legal  weight,  but 
are  only  guides  to  show  what  authorities  could  accom- 
plish in  the  purification  of  their  sewage  if  they  were 
to  adopt  the  best  practicable  and  reasonably  available 
means. 

Oases  in  which  a  relaxation  of  the  general  standard 
could  be  claimed,  on  account  of  dilution  or  some  other 
ground,  will  not  be  many,  especially  as  members  of 
the  commission  have  stated  that  it  never   was  their 
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intention  that  any  relaxation  should   bo  granted   in 
such  districts  as  the  West  Riding. 

The  test  for  the  consumption  of  dissolved  oxygen, 
upon  wliich  the  proposed  standards  depend,  is  not  one 
to  be  reconnnended,  even  when  in  the  hands  of  skilled 
cliemists.  Tire  results  obtained  by  them  are  fre- 
quently discordant,  and  the  sewage  works  manager 
who  is  not  a  skilled  chemist  will  be  well  advised  not 
to  attempt  the  necessary  analysis. 

THE    PURIFICATION    OF    SEWAGE    BY    AJSRATTON    IN 
.  PRESENCE    OF    ACTIVATED    SLUDGE. 

You  have  so  frequently  of  late  been  addressed  upon 
this  subject  that  I  need  discuss  it  only  very  generally. 
The  process  is  a  development  of  methods  previously 
in  use. 

In  1869  Prof.  Frankland  made  many  experiments 
on  the  filtration  of  sewage  through  sand,  and  appa- 
rently looked  upon  the  purification  he  obtained  as 
the  result  of  a  purely  chemical  process  of  oxidation. 

In  1887  Mr.  Dibdin,  in  a  paper  read  before  the 
Institution  of  Civil  Engineers,  drew  attention  to  the 
fact  that  the  process  of  purification  depends  on  micro- 
organisms, and  here  at  Leeds,  in  1897,  insisted  that 
the  free  supply  of  oxygen  is  necessary  for  the  life 
of  many  of  the  most  important  of  these  organisms. 

Alx)ut  the  same  time,  in  the  course  of  the  experi- 
ments then  being  carried  out  at  Kncstrop,  it  was 
found  that  fresh  crude  sewage  can  be  purified  on 
biological  filters  at  a  wonderfully  rapid  rate^ — within 
a  quarter  of  an  hour — when  passed  through  screens 
and  double  percolating  filters.  This  showed  that  the 
solids  must  be  separated  from  the  liquid  with  extra- 
ordinary rapidity,  and  gave  rise  to  the  view  that 
among  the  agents  at  work  must  be  enzymes  secreted 
by  the  micjo-organisms,  and  similar  to  others  met 
with  in  the  process  of  digestion. 

In  1902  Prof.  Dunbar  and  Dr.  Thumm  drew  special 
attention  to  the  living  slime  which  coats  the  material 
of  a  biological  filter,  and  showed  that  thi.s  was  largely 
responsible  for   the   purifying  action. 

It  was  thought  that  they  might  be  found  in  humus 
obtained  from  the  effluent  of  a  percolating  filter,  and 
that  the  humus  might  therefore  be  useful  in  coagula- 
ting and  separating  the  organic  matters  in  sewage 
just  as  rennet  clots  the  curds  in  milk.  In  1908  some 
experiments  were  carried  out  in  the  laboratory  of  the 
Rivers  Boai-d  to  test  this  theory,  and  it  was  found 
that  sewage  shaken  up  with  humus  and  settled  did 
become  clarified  to  an  ajjpreciable  extent.  When  tliis 
experiment  was  tried,  however,  on  a  large  scale  at 
sewage  works  the  results  were  negligible'.  It  evidently, 
in  the  light  of  further  knowledge,  failed  for  want  of 
the  necessary  supplies  of  oxygen. 

Meanwhile  many  investigators  had  been  trying  the 
effect  of  continuous  aeration  of  sewage,  most  of  them 
having  apparently  in  view  the  direct  chemical  oxida- 
tion of  the  organic  matters;  but  in  1912  Messrs.  Clark 
and  Gage,  of  the  Massachusetts  State  Board  of  Health, 
in  experiments  on  the  aeration  of  sewage  in  a  tank 
containing  slabs  of  slate,  found  that  the  slate  became 
covered  with  a  compact  brown  layer  whicli  separated 
out  both  the  suspended  solids  and  the  colloidal 
matters  of  sewa-ge. 

In  1912  Dr.  Fowler  foimd  that  a  special  organism . 
which  he  called  M7,  in  tlie  presence  of  a  little  iron 
salt  and  plenty  of  air,  was  capable  of  clarifying  sewage 
very  rapidly. 

Finally,  in  the  beginning  of  last  year.  Mes.srs. 
Ardern  and  Lockelt  evolved  the  process  of  purification 
of  .sewage  by  means  of  activated  sludge  in  the  presence 
of  abundance  of  air,  which  was  described  to  you  bv 
Mr.  Ardern  at  your  last  annual  meeting. 
■  The  process  appears  to  depend  upon  a  few  principal 
factors— the  presence  of  active  organisms  and  the 
enzymes  they  produce,  the  enormous  surface  area 
available  for  the  growth  of  the  organisms  furnished 
by  the  particles  of  sludge,  an  agglomeration  of  the 
solid  particles  such  as  takes  place  in  the  well-known 
Archbutt-Deeley  system  of  precipitation,  and  an  un- 
hmited  supply  of  oxygen  to  favour  the  growth  of  the 
proper  organisms,  and  to  oxidise  the  products  of  their 
action. 

The  results  of  the  experiments  at  Manchester  have 
been  corroborated  by  those  obtained  at  Salford,  Wake- 
field, and  many  other  places,  and  it  can  now  be 
definitely  said  that  by  this  method  of  .sewage  puriti- 
cation  an  excellent  effluent  can  be  obtained  fit  t.. 
be  discharged  into  any  stream.  The  sludge  produced 
by  this  treatment  is  a  much  more  valuable  article 
than  ordinary  sludge,  containing  in  manv  cases  4 
or  5  per  cent  of  nitrogen,  and  being  in  a' condition 
in  whjch  It  ,s  easily  dried.  There  are  disadvantages 
as  well,  the  principal  being  that  the  process  requires 


very  skilled  supervision,  and  seems  likely  to  be  easily 
upset  by  sudden  ru.shes  of  storm  water  or  discharges 
of  trade  refuse,  and  when  upset  takes  some  time  to 
re-establish. 

With  regard  to  this  method  of  sewage  purification, 
therefore,  the  same  view  may  be  taken  as  was  advo- 
cated in  the  case  of  the  sludge  problem.  It  is 
undoubtedly  successful  in  principle,  and  will  yield 
satisfactory  effluents.  It  remains  to  be  jiroved  what 
Ihe  necessary  works  and  their  upkeep  will  cost,  and 
It  seems  at  present  very  doubtful  if  this  will  be  much 
less  than  the  cost  of  works  which  are  at  present 
successfully  in  use.  Tlie  new  method  may  be  found 
exceedingly  useful  when  the  extension  of  existing  works 
has  to  be  undertaken,  but  it  would  certainly  be  foolish 
to  imagine  that  a  panacea  for  all  troubles  of  sewage 
purification  has  been  discovered,  and  that  works 
designed  for  older  methods  are  to  be  scrajiped.  It 
seems  very  unlikely  that  the  process  will  be  found 
suitable  for  any  but  the  larger  works,  and  before  it 
can  be  recommended  for  them  the  question  of  cost 
must  be  settled. 

We  are  all,  gentlemen,  students,  and  I  hope  will 
continue  to  be  so  while  we  live.  From  w-hat  I  have 
had  to  say  to  you  under  these  three  heads  you  will, 
I  am  sure,  be  convinced  that  we  are  students  of  a 
living  science.  Ancient  it  is,  for  we  can  study  it  in 
the  writings  of  Moses,  but  our  knowledge  of  it  in- 
creases year  by  year,  and  there  never  was  a  time  when 
there  was  such  a  prospect  of  near  and  important 
developments.  All  honour  to  the  experimenters  who 
furnish  us  with  new  ideas,  and  to  the  men  who  carry 
them  to  a  successful  issue. 

I  wish,  gentlemen,  again  to  thank  you  for  the  honour 
you  have  done  me  in  placing  me  in  this  chair,  and  to 
offer  you  a  very  hearty  welcome  to  the  West  Riding. 
Here  you  will  find  in  use  almost  every  known  met.hod 
of  sewage  disposal,  including  the  very  old  plan  of 
dumping  it  in  the  garden,  which  is  recommended  in 
certain  cases  by  the  commission  in  their  Final  Report, 
and  of  discharging  it  into  streams,  as  was  enforced  by 
law  in  1847,  under  some  conditions,  examples  of  sewage 
farms,  good,  bad,  and  indifferent,  of  chemical  pre- 
cipitation and  septic  tanks,  and  of  all  the  known 
methods  of  biological  treatment,  including  the  latest, 
by  means  of  activated  sludge.  You  will  be  able,  I  am 
sure,  to  come  to  the  conclusion  that  there  is  no  one 
method  wliich  is  to'  be  advocated  in  all  oases,  and  that, 
iiowever  good  the  apparatus  provided  may  be,  it  is 
of  very  little  use  without  a  conscientious,  hard- 
working, and  intelligent  sewage  works  manager. 

SEWAGE    WORKS    MANAGERS    AT     LEEDS. 

When  Dr.  Maclean  Wilson  rose  to  deliver  the  fore- 
going presidential  address  in  the  council  chamber  of 
Leeds  Town  Hall  last  Saturday  morning  there  were 
present,  in  addition  to  the  lord  mayor  of  the  city 
(Mr.  E.  Bedford),  Alderman  Rothwell  (Bury),  Coun- 
cillors R.  W.  Oddy  (Rochdale),  G.  Clark  (Chester- 
field), Frost  (Macclesfield),  W.  RothweU  (Ashton- 
under-Lyne),  Chantler  (Manchester),  Cundiff  and 
Mosten  (Manchester),  Dr.  Gilbert  J.  Fowler  (Man- 
elie-len.  .Mes.sr,-..  S.  S.  Piatt  (Rochdale),  H.  Ledson 
(l;-t  li,l;il(  I.  .lohn  Sheldrake  (Ossett),  W.  Tomlinson 
((  lie-lerlielii),  J.  E.  Gaskcll  (Honley  and  South 
(„'russl,ind),,  W.  Hartley  (Whitwood),  Joshua  Bolton 
(Bury),  Percy  Gaunt  (Macclesfield),  James  Kershaw 
(H(itlierhani),  James  Swithenbank  (Pudsey).  A.  Apple- 
white (Lincoln),  J.  H.  Garner  (Huddersfield),  Oscar 
J.  Kirby  (Batley),  Allan  Booth  (Batley),  W.  H.  Make- 
piece  (Stoke-on-Trent),  J.  Rowbottom  (Ashton-imder- 
Lyiie),  E.  Stamp  (Ashton-under-Lyne),  W.  J.  Asliley 
(Oldbury),  Hugh  Edwards  (Withington),  Thomas 
Barlow  (Denton,  Lanes),  J.  H.  Barford  (Maidenhead), 
J.  H.  Abbott  (Chiswick),  A.  W.  Reynolds  (Stoke-on- 
Trent),  Richard  Giles  (Burton-on-Trent),  Chas.  H. 
Ball  (Davyhulnie,  Manchester),.  R.  Tyson  (Queens- 
bury),  R.  Burton  (Stoke-on-Trent),  W.  Cann  (Fenton- 
on-Trent).  J.  W.  Gaskell  (Huddersfield).  Chas.  Hall 
(Droylsden),  Chas.  Grifiiths  (Droylsden),  Oswald  J. 
Wilkin.soii  (Manchester),  J.  S.  Lan  (Haslingden). 
Jas.  B.  Ogden  (New  Hey),  Daniel  Ledson  (Leigh). 
G.  Fowler  (Brighouse).  Henry  Burrows  (Doncaster), 
C.  F.  Wike  (Sheffield).  Henry  W.  Stafford  (Dukin- 
field),  C.  M.  King  (Bainsley),  C.  A.  Okin  (Wors- 
bnroiigh),  J.  H.  Lunib  (Todmorden),  F.  Hanibledon 
(Newcastle,  Staffs).  J.  D.  Brown  (Consett),  G.  Ardern 
(Manchester),  F.  JMorrison  (Skipton),  Norman  Hale 
(IJetfurd).  Frank  Naylor  (Denby  Dale),  W.  Hartley 
(Whitwood),  Tom  Gough  (Spenborough).  H.  F.  Calvert 
(Wakefield),  G.  W.  Willis,  (Eecles),  E.  J.  Silcock 
(Leeds),  G.  H.  Nicholson  (Bradford).  G.  Quick  (Han- 
ley),  W.  A.  Duckworth  (Salford),  C.  W.  Appleyard 
(Sale),  and  J.  W.  Smith  (Leigh). 


July  Hi,  1915. 


AND  COUNTY   ENGINEER. 
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In  welcoming  the  menilvers  the  Lord  Mayor,  after 
referring  to  his  per^^onal  interest  in  matters  of 
sewage  disposal,  said  the  works  at  Knostrop,  which 
the,v  were  to  visit  in  the  course  of  the  day,  had 
reached  a  stage  in  their  progress  which  permitted  of 
the  methods  of  construction  being  studied  to  the  best 
advantage.  They  would  find  several  interesting  in- 
novations, and  it  was  believed  that  when  the  plant 
was  put  into  operation  the  city  would  be  in  possession 
of  one  of  the  most  up-to-date  undertakings  of  the 
kind  in  existence. 

Dr.  Maclean  Wilson,  in  returning  thanks,  s^aid 
the  members  of  the  assin-iation  were  aware  of  the 
great  interest  the  Lord  Mayor  took  in  the  question 
of  the  purity  of  rivers,  and  the  large  amount  of  work 
he  had  done  on  the  Rivers  Board.  They  were  glad 
to  visit  the  city  of  Leeds  because  it  had  been  noted 
for  many  years  past  for  its  experimental  work  in  the 
biological  treatment  of  sewage — work  whieli  had 
helped  very  materially  in  the  elucidation  of  the  pro- 
blems that  had  confronted  them. 

A  vote  of  thanks  to  Dr.  Maclean  \ViI.-ion  for  l\is 
address  was  moved  by  Mr.  Richard  Giles  (Kurton- 
on-Trent),  who  remarked  that  the  association  had 
been  very  fortunate  in  a  succession  of  presidents 
occupying  high  positions  in  the  scientific  world,  who 
liad  always  given  to  those  concerned  with  the  prac- 
tical side  of  sewage  disposal  their  help  and  sympathy. 
Mr.  Geo.  A.  Hart  (Leeds),  in  seconding,  paid  a 
warm  tribute  to  Dr.  Wilson,  wdio.  he  felt  sure, 
could  be  relied  upon  to  fill  the  cliair  with  distinction. 
Mr.  J.  H.  Barford  (Maidenhead^  supporting  the 
vote  of  thanks,  said  he  was  deeply  grateful  to  the 
Lord  Mayor  for  the  interest  he  had  shown  in  the  work 
of  the  institution,  and  for  the  very  kind  way  in  which 
he  had  received  them.  His  lordship's  interest  in 
the  work  of  sewage  disposal  was  proved  by  the  fact 
that  he  had  given  up  a  portion  of  his  time  tliat  day 
to  listen  to  Dr.  Wilson's  presidential  address. 
If  the  sewage  managers  of  the  West  Riding  were  to 
be  envied  for  anything  it  was  that  they  liad  a  man 
like  Dr.  Wilson  to  look  after  them.  The  best  friends 
lie  had  ever  had  in  connection  with  his  work  had 
been  the  Thames  Conservancy  Board.  He  co\ild 
never  understand  why  they,  as  sewage  works 
managers,  should  attemi^t  to  dodge  or  trick  the  in- 
spectors to  such  authorities.  There  had  been,  he 
knew,  in  the  minds  of  many  managers  a  sort  of  idea 
that  if  a  sample  was  not  up  to  standard  it  reflected 
on  them ;  but  that  feeling  could  not  exist  in  the 
minds  of  any  of  the  men  in  the  West  Riding.  All 
they  had  to  do  was  to  u.se  their  works  efflcientlv,  and 
if  their  works  did  not  allow  of  the  production  of  a 
satisfactory  effluent  they  might  take  it  that  the  blame 
would  be  on  their  authority,  and  not  on  them  iJi- 
dividually.  The  address  which  the  president  had 
given  them  was  such  that  it  must  encourage  them 
as  managers  to  do  the  very  best  they  could  with  the 
means  at  their  disposal. 
The  vote  of  thanks  was  passed  with  acclamation. 
In  the  course  of  the  subsequent  proceedings  Mr. 
G.  A.  Hart,  the  sewerage  engineer  to  the  city,  gave 
an  interesting  description  of  the  works  of  main 
sewerage  and  sewage  disposal  emlmdied  in  the  .scheme 
authorised  by  the  Leeds  Corporation  Act  of  1908.  and 
a  paper  entitled  "  Seven  Years'  Experience  with  a 
Large  Sludge-pressing  Plant  "  was  afterwards  pre- 
sented by  Mr.  John  T.  Thompson,  chemist  and  acting 
manager  of  the  Knostrop  works.  Lack  of  .space  pre- 
vents our  dealing  with  either  of  tliese  this  week, 
but  we  propose  to  give  tliem  in  our  next  issue,  together 
with  an  account  of  the  discussion  which  followed. 

After  luncheon  at  the  Victoria  Hotel,  the  members 
drove  in  chars-a-banc  to  the  outfall  works,  over  which 
they  were  conducted  by  Mr.  Hart  and  his  assistants. 
On  returning  to  the  town  hall  they  were  the  guests 
of  the  Lord  Mavor  at  tea. 


A      Lowestoft      Appointment.— Advertisements      are 

about  to  be  issued  by  Lowestoft  Town  Council  for  a 
certificated  assistant  sanitary  inspector  at  a  salary  of 
£90,  rising  by  £5  annually  to  £120  per  annum. 

Checking  Water  Waste.— At  the  last  meeting  of 
Lynn  Town  Council  the  waterworks  engineer  reported 
that  during  the  recent  di-y  weather  the  night  con- 
sumption of  water  has  been  abnormally  high.  As  a 
result  of  inspections  made  he  found  that  in  many  eases 
garden  hose  and  sprinklers  ai-e  allowed  to  run  all 
night,  and  that  automatic  flushing  tanks  which  should 
be  shut  off  at  night  are  turned  on  too  full.  It  was 
resolved  that  in  future  a  charge  of  £1  per  annum 
should  be  made  for  the  use  of  garden  hose,  and  that 
meter  rates  should  be  charged  for  all  flushing  tanks 
and  fountains. 


THE   ROAD   BOARD. 


GRANTS   TO   HIGHWAY   AUTHORITIES:    NINETEENTH   LIST. 

During  the  mouths  of  April,  May  and  June  the 
Road  Board  indicated  additional  advances  to  highway 
authorities  amounting  in  the  aggregate  to  £109,903, 
of  which  £107,007  was  by  way  of  grant  and  £2,896 
by  way  of  loan. 

The  advances  made  and  indicated  up  to  June  30tli, 
less  indications  cancelled,  amount  to  £6,132,279.  Of 
this  total  £4,685,753  is  by  way  of  grant  and  £1,446,526 
by  way  of  loan. 

The  formal  grants  completed,  with  the  approval  of 
the  Treasury,  during  the  last  quarter,  amoiniting  to 
0125,847,  were  applied  as  follows:  — 

Road  crust  improvements        

Road  widenings  and  improvement  of  curves 

and  corners      419 

Reconstruction  and  improvement  of  bridges  1,333 

New  roads  and  bridges 1.050 


£123.045 


Amount  of  grant  fo 

Areas  of 

Eoad 

New 

Hiijliwn.v  Aiithoriti.'s.  ■ 

Improve- 

widen- 

rond-s  and 

mout  of 
road- 

illffS, 

bi  idges 

Total. 

cniHts, 

and  diver 

Btrnction 

sions. 

of  bridpep 

ESOLAND. 

£ 

£ 

£ 

£ 

Bristol  (C.B.)    

■M2 

_ 

_ 

262 

Burnley  (C.B.) 

— 

321 

321 

Cheshire     

lO.fKW 

— 

— 

10,000 

Cumberland      

•t.Slfi 

— 

— 

4,510 

DiirhADi      

24,«57 

— 

l.lXll 

3.i,fi57 

Essex    

•1,:M7 

— 

— 

4,347 

Exeter  (OB.)     

— 

l.MI 

— 

150 

Gloucester 

6,867 

■ — ■ 

— 

5,867 

Hertford     

■a 

— 

. — 

25 

Isle  of  Ely 

l.noo 

— 

— 

1,000 

Lancashire 

K.(lOI) 

— 

— 

6,000 

Leicester     . 

■i,vn 

— 

— 

2,467 

Lilies  (Kesteveu)     

1,2.'.0 

— . 

— 

1,250 

London   (Are.a  of  the  Metro 

politan  Police  District)'    .. 

ifim 

— 

— 

1,506 

Monmouth 

3,965 

— 

— 

3,965 

Norfolk       

7,035 

— 

— 

7,035 

Northampton    

3,402 

— 

— 

3,402 

Oxford 

251 

_ 

— 

251 

Soke  of  Peterborough    

1,951 

_ 

_ 

1,951 

Somerset     

1,500 

— 

— 

1,.500 

Southampton     

— 

:iiiii 

— 

300 

Surrey 

— 

— 

1,:!S:; 

1,383 

Suffolk  (East)    

3,000 

— 

— 

3,000 

Suffolk  (West) 

i(;,n52 

— 



16,952 

TorkslW.K.)     

6,013 

- 

- 

6,943 

WiLIS. 

Brecon 

067 

_ 

_ 

1167 

Carnarvon   

1,500 

100 

— 

1,600 

Merioneth 

413 

— 



412 

Pembroke   

250 

— 

- 

250 

ScornHD. 

Berwick       

75 

_ 

_ 

75 

Dumfries     

4.2S9 

— 



4,289 

Dunbartou 

435 

— 

— 

435 

Elgin     

100 

— 

— 

100 

Fife       

417 

— 

— 

417 

Lanark 

2,100 

-^ 

— 

2,100 

Perth    

1.52 

— 



152 

Renfrew       

2,250 

— 



2,260 

Stirling       

2,350 

— 

— 

2,:«0 

Wigtown     

50 

— 

- 

50 

Ittll.AKD. 

Cork  (C.B.) 

1,000 

_ 

_ 

1,000 

Wexford      

41 

"~ 

" 

41 

*Thi6  includes  £1,400  for  authorities  within  the  area  of  the 
County  of  London. 


Motor  Traffic  in  Stirlingshire.  —  Mr.  William 
Ballantine,  district  road  surveyor  for  East  Stirling- 
shii-e,  in  his  annual  report  to  the  Eastern  District 
C  mmittee  of  Stirling  County  Council,  states  that  the 
ordinary  motor  traffic  on  the  main  roads  in  the  district 
under  his  charge  increases  yearly.  Motor  vans  are 
also  becoming  much  more  numerous,  while  a  regular 
motor  'bus  traffic  has  been  established  along  various 
routes.  This  form  of  traffic  is  more  destructive  to 
the  roads  than  any  other  at  the  present  time,  and  is 
the  sole  cause  of  the  corrugations  which  are  now 
formed  on  ordinaiy  macadam  roads.  This  dainage  is 
chiefly  caused  by  the  extreme  overhang  of  the  body  of 
the  car  on  the  back  axle,  which,  combined  with  the 
excessive  weight  and  speed,  gives  a  bounding  motion 
to  the  vehicle,  and  produces  a  kind  of  corduroy  surface 
on  the  road.  The  presence  of  military  camps  in  the 
district  since  August  last  has  also  greatly  added  to 
the  traffic  on  the  surrounding  roads. 
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The  Classification  of  Roads.* 

By  G.  MONTAGU   HARRIS,  .m  a..  Barrister-at-Law,  yeeretarj  to  the   Count}-  Councils  Association. 


The  peculiar  British  genius  for  "  muddling  along 
somehow  "  is,  perhaps,  nowhere  better  exemplified 
than  in  connection  with  our  highway  administration. 
Never  have  we  had  in  this  country — at  any  rate,  since 
Roman  times — a  road  system  deliberately  devised  for 
the  benefit  of  the  community  as  a  whole,  and,  in 
consequence,  never  have  we  had  any  scheme  of  road 
classification.  The  .only  distinctive  terms  we  have 
for  roads — "main"  and  "district"  —  are  quite 
arbitrary  and  meaningless,  since  the  distinction 
depends  entirely  upon  the  idiosyncrasies  of  each  county 
council,  and  consequently  is  no  true  classification 
at  all. 

Of  late  years,  however,  there  has  been  a  strong 
movement  in  favour  of  some  system  of  classification. 
This  movement,  from  whatever  quarter  it  has  come,  is 
of  a  purely  practical  nature.  It  may  be  said  to  have 
three  objects — convenience  of  communication,  con- 
venience of  administration,  and  convenience  of  finance. 

It  will,  no  doubt,  be  convenient  to  consider  in  the 
first  place  what  the  present  position  actually  is,  and 
how  far  any  principles  have  been  generally  accepted. 

Mr.  Hampton  Copnall's  report  to  the  Third  Inter- 
national Road  Congress  contained  extracts  from  the 
reports  of  the  Royal  Commission  on  Local  Taxation, 
1901,  the  Departmental  Committee  on  Highways,  1903, 
and  the  Joint  Select  Committee  on  Financial  Adjust- 
ments, 1911,  in  favour  of  power  being  given  to  some 
central  authority  to  decide  which  should  be  the  main 
roads  of  the  country. 

At  the  Road  Conference  organised  by  the  County 
Councils  Association  in  1909,  at  which  practically 
every  association  of  local  authorities,  surveyors,  and 
motorists  in  the  counti-y  was  represented,  the  follow- 
ing resolutions  were  passed  : — 

(1)  That  the  classification  of  roads  should  be  under- 
taken by  one  of  the  Government  departments  in  con- 
sultation with  the  local  authorities,  and  that  all  the 
principal  roads  should  be  classified  under  two  heads — 
viz.,  primary  and  secondary. 

(2)  That  the  cost  of  the  maintenance  of  primary 
roads  should  be  more  largely  met  by  increased  grants 
from  the  Government,  subject  to  such  roads  being 
maintained  to  their  satisfaction. 

Within  a  few  months  of  the  meeting  of  this  con- 
ference, the  Road  Board  was  established  through  the 
passing  of  the  Development  and  Road  Improvement 
Funds  Act,  and,  although  the  new  board  was  not  con- 
stituted by  the  Act  a  central  road  department,  it  is 
more  than  probable  that,  in  the  event  of  fresh  powers 
or  functions  with  regard  to  roads  being  given  to  any 
central  authority,  the  Road  Board  would  be  the  body 
chosen. 

The  next  important  step  in  the  matter  was  taken 
by  the  Departmental  Committee  on  Local  Taxation. 
This  committee,  of  course,  dealt  primarily  with  the 
financial  point  of  view,  but  as  they  were  clearly  of 
opinion  that  a  different  system  of  Exchequer  grants 
for  the  maintenance  of  roads  was  necessary,  and  that 
the  existing  classification  of  roads  could  not  form  an 
equitable  basis  for  disti-ibution,  they  made  definite 
recommendations  as  to  a  new  method. 

The  Departmental  Committee  stated  that  they 
strongly  supported  the  view  that  the  power  of  deter- 
mining main  roads  in  the  future  should  be  entnisted 
,  to  a  central  authority,  and.  further,  that  that  autho- 
rity should  be  the  Road  Board,  and  they  considered 
that,  to  meet  changing  conditions,  the  classification 
should  be  periodically  revised. 

The  following  paragraphs  of  the  Final  Report  of 
the  committee  are  important  for  purposes  of  refer- 
ence : — 

15.5.  Sir  George  Gibb,  chairman  of  the  Road  Board, 
suggested  that  the  roads  in  administrative  counties 
should  be  divided  into  four  classes,  and  that 
Exchequer  grants  sliould  be  given  towards  the  first 
two  classes,  a  higher  proportionate  grant  being  given 
for  the  first  class,  which  would  comprise  the  most 
important  roads  of  the  country,  than  for  the  second. 
He  was  of  opinion  that  the  greater  number  of  classes 
would  facilitate  classification  and  make  it  possible  to 
give  assistance  towards  the  maintenance  of  a  greater 
mileage.  His  suggestion  that  there  should  be  two 
classes  of  roads  subsidised  by  the  State  was  supported 
by  representatives  of  local  authorities,  but  they  gene- 


rally contemplated  only  a  threefold  classification. 
Some  witnesses  proposed  that  the  entire  responsi- 
bility for  the  maintenance  of  "  trunk  "  roads  should 
be  assumed  by  the  State. 

The  evidence  given  on  behalf  of  London  and  the 
county  boroughs  was  generally  in  favour  of  the  simpler 
classification  into  main  roads  and  other  roads,  grants 
being  given  in  respect  of  the  former  class  only. 

156.  After  careful  consideration  we  agree  that  such 
a  classification  would  be  sufficient  in  these  areas,  but 
in  the  case  of  the  administrative  counties  the  proposed 
threefold  classification  seems  to  us  the  most 
suitable  .  .  . 

We  recommend,  therefore,  that  roads  in  adminis- 
trative counties  outside  London  should  be  classified  by 
the  Road  Board  into  (a)  main  roads,  (h)  county  roads, 
(c)  district  roads,  and  that  Exchequer  grants  should 
be  given  in  respect  of  the  first  two  classes  ;  and  that 
in  London  and  the  county  boroughs  the  classification 
should  be  into  (a)  main  roads,  (b)  streets,  grants 
being  given  only  in  respect  of  main  roads. 

157.  We  are  of  opinion  that  it  is  impracticable  to 
lay  down  any  rules  for  determining  main  roads  whicli 
can  equitably  be  applied  to  all  areas.  The  variations 
as  regards  the  nature  of  the  traffic  and  the  conditions 
of  maintenance  are  too  great. 

As  regards  the  administrative  counties — otlier  than 
London — we  recommend  that  in  determining  whether 
a  road  shall  be  classed  as  a  main  road  the  Road  Boaid 
should  have  regai-d  to  one  or  more  of  the  following 
considerations  : — 

(«)  That  it  was  originally  constructed  as  a  turnpike 
road  or  is  now  a  main  road  ; 

('')  That  it  is  a  medium  of  communication  between 
towns  or  a  thoroughfare  to  a  railway  station  ; 

(c)  That  a  substantial  portion  of  traffic  upon  it  is 
not  of  a  purely  local  character. 

159.  As  regards  London  and  the  county  boroughs, 
and  other  boroughs  where  the  Road  Board  so  decide, 
the  mileage  of  roads  to  be  recognised  as  main  roads 
for  the  pui-poses  of  the  maintenance  grant  should,  we 
think,  be  determined  by  ascertaining  the  length  of  the 
continuation  of  all  the  recognised  main  roads  imping- 
ing on  the  boundai-y  of  the  borough  to  some  central 
point  or  points  at  which,  in  the  opinion  of  the  Road 
Board,  they  cease  to  have  the  characteristics  of  main 
roads.  The  councils  of  these  towns  should  have  the 
same  privileges  and  powers  as  other  authorities  of 
being  consulted  by,  or  of  making  representations  to, 
the  Road  Board  with  respect  to  their  roads.   .   .   . 

Ifi2.  The  class  of  county  roads  should  include  all 
roads  in  administi-ative  counties  which,  though  less 
important  than  main  roads,  may  yet  be  regarded  as 
serving  more  than  merely  local  purposes.  .   .   . 

The  Dep.-ii  liniiital  Committee  further  recommended 
that  the  nc.  i~^;n  v  Pavliamentary  authority  should  be 
obtained  to  .nabli^  tlie  Road  Board  to  commence  the 
work  of  classification  at  once.  This  recommendation 
was  immediately  carried  out,  and  the  Road  Board, 
acting  in  co-operation  with  and  on  suggestions  by  the 
Local  Government  Board,  issued  a  circular  daterl 
.\pril  .30.  1914,  to  the  highway  authorities  in  England 
and  Wales,  with  the  exception  of  London  and  the 
county  boroughs,  inviting  them  to  assist  in  preparing 
a  classification  of  roads  to  be  used  as  a  basis  for  grants 
in  aid  of  maintenance  expenditure  fi'om  the  National 
Exchequer. 

This,  then,  is  the  situation  at  the  present  moment. 
The  prineinle  of  the  classification  of  roads  by  the 
Road  Board  appears  to  be  settled,  and.  presumably, 
the  board's  basis  of  classificat'on  into  first-class, 
second-class,  and  other  roads  is  accepted.  The  board 
have  obtained  from  the  highway  authorities  a  quan- 
tify of  material,  and,  in  spite  of  the  postponement 
of  the  traffic  census,  it  is.probable  that  thev  are  even 
now  in  a  position  to  propose  a  scheme  of  classifica- 
tion. 

The  board's  scheme,  when  submitted,  will  no  doubl 
receive  criticism  from  many  quarters.  The  question 
is  whether  some  part  of  such  criticism  may  not  be 
forestalled  by  attempting  an  anticipation  of  some 
asD€cf,s  of  the  scheme,  and  by  throwing  out  some 
suggestions,  a  discussion  of  which  might  give  an  in- 
dication to  the  hoard  and  the  Government  as  to  the 
lines  which  would  be  most  .generally  aceeotablc. 

If  is  certainly  satisfactory  thaf  the  board,  differing' 
in    this    from     the     Departmental     Committee,    have 
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ihoppeJ  the  term  "  main  roads,"  and  that  we  can 
therefore  iu  our  eousideration  use  it  in  its  present 
legal  sens*  witliout  any  fear  of  confusion  witli  the 
■'  first-class  "  roads  whicli  are  to  be  established  in 
future. 

Now,  ill  considering  the  question  of  classification 
pure  and  simple,  it  is  natural  to  say  tliat  the  first- 
class  roads  should  include  all  the  most  important 
roads  in  the  country.  There  is  a  suggestion  iu  some 
quarters  that  a  certain  number  of  these — which' might 
be  known  as  "  trunk  roads  " — should  be  placed  on 
a  somewhat  different  footing  from  the  first-class 
roads.  There  are  certain  administiative  and  financial 
aspects  of  this  question  which  will  be  dealt  with  later. 
For  the  moment  it  seems  enough  to  say  that  we  might, 
roughly,  put  the  mileage  of  the  great  thoroughfares 
from  London  to  the  extreme  points  of  England  and 
Wales,  linking  up  the  great  cities,  at  about  2,500 
miles  as  a  minimiun,  and  that  therefore  we  might 
provisionally  consider  this  to  be  the  mileage  of 
'"  trunk  "  roads,  if  any.  For  the  purposes  of  this 
part  of  the  paper,  however,  these  roads  will  be  taken 
as  being  included  in  the  first-class  roads. 

The  next  question  is  where  to  draw  the  line  between 
the  first  and  second  class  roads.  The  Road  Board 
prudently  declined  to  give  any  definition.  The  De- 
partmental Committee,  a.s  stated  above,  recommended 
certain  considerations  to  which  the  board  should  have 
regard  in  making  their  cla.ssification,  and  the  first 
question  is  whether,  by  basing  their  classification  on 
these  considerations,  the  board  is  likely  to  include 
in  the  first  class  a  fair  proportion  of  the  total  mileage 
of  roads  in  the  country. 

For  the  year  ended  March  31,  1913,  the  mileage  of 
roads  in  England  and  Wales  was  as  follows:— 
Main  roads  (urban)    ...  ...         ...         ...       4,338 

,,         „      (rural)      23,681 

Boroughs,  other  than  main  roads    ...  ...       4,955 

Urban  districts  ,,  11,741 

Rural        „  „  94,<J36 

County  boroughs        ...  ...  ...  ...     10,056 

London...         ...  ...  ...  ...  .       2,210 

151,920 

From  this  it  appears  that  the  existing  main  roads 
in  England  and  Wales  amount  to  18  per  cent  of  the 
total  mileage  of  roads  of  all  kinds.  If  the  roads  in 
London  and  county  boroughs  are  omitted,  the  main 
roads  amount  to  about  20  per  cent  of  the  remainder. 

As  the  Departmental  Committee  point  out,  in  any 
new  classification  many  of  the  present  district  roads 
would  in  future  be  classed  as  first-class  roads,  while 
many  of  the  main  roads  would  become  second-class. 
They  stated,  however,  that  on  the  whole  they 
could  "  see  no  reason  why  the  total  mileage  of  main 
—i.e.,  first-class — roads  iu  the  administrative  counties 
should  be  appreciably  different  from  the  present 
figure." 

This  assumption,  then,  provides  for  the  allocation 
of  about  28,000  miles  of  road  to  the  first  class. 

The  Road  Board  has  teen  obtaining  a  census  of 
traffic  on  the  roads  of  the  country,  but,  although  this 
is,  of  course,  a  most  important  element,  it  is  certain 
that  it  will  not  be  taken  as  the  sole  deciding  factor 
in  the  classification.  Generally  speaking,  the  first 
consideration  would  appear  to  be  whether  or  not  a 
road  is  a  means  of  communication  between  places 
of  importance.  If  all  roads  answering  that  descrip- 
tion are  placed  in  one  class,  it  is  clear  that  that  class 
will  include  all  roads  wliich  bear  a  heavy  traffic  as 
well  as  a  large  number  wliich  do  not. 

As  things  are  at  present  there  are  no  county 
boroughs  and  very  few  non-county  boroughs  or  urban 
di.=tricts  in  England  and  Wales  which  have  not  at  least 
one  main  road  connecting  them  with  the  rest  of  the 
world,  while  in  the  majority  of  counties  the  same 
may  be  said  of  every  railway  station.  It  may  there- 
fore safely  be  said  that  the  present  mileage  of  main 
roads  represents  at  least  as  great  a  mileage  as  would 
be  attained  by  scheduling  all  roads  which  form  direct 
means  of  communication  between  London  and  each 
of  the  county  boroughs  or  between  the  county 
boroughs  themselves,  together  with  some  road  con- 
necting every  urban  district  and  every  railway  station 
in  the  kingdom  with  some  one  of  these  roads.  In 
view  of  the  large  margin  of  main  road  mileage  in 
some  counties  over  and  above  this  definition,  it  .seems 
clear  that  the  Departmental  Committee's  proposal 
that  the  firstrclass  roads  may  be  estimated  to  amount 
to  about  the  same  mileage  as  the  existing  main  roads 
—about  28,000  miles— will  considerably  exceed  what 
may  Ije  called  the  irreducible  minimum,  and  may  be 
considered  as  satisfactory. 

(To  be  concluded.) 


THINGS   ONE   WOULD   LIKE  TO   KNOW. 

(Contributed.) 
_  Is  it  not  rather  remarkable  that,  whereas  the  Local 
Government  Board  recently  issued  a  circular  to  local 
authorities  pointing  out  that  if  men  could  be  spared 
for  the  fighting  line  there  were  others  quite  willing 
to  take,  and  capable  of  taking,  their  place,  only  a 
few  days  ago,  in  answer  to  a  question  by  Six  L. 
Chiozza  Money  in  the  House,  Sir  John  Simon  in 
his  reply  stated,  inter  alia,  that  he  had  found,  on 
inquiry,  with  regard  to  certain  men  who  had  not 
joined,  that  "  most  of  the  others  are  employed  in 
Government  or  municipal  service  from  which  they 
cannot  le  spared  "  ?  Do  not  the  familiar  words  of  a 
formerly  popular  music-hall  song  come  into  our  mind? 
We  don't  know  where  we  are. 

•  *  *  • 

Apropos  of  this  circular  from  the  Local  Govern- 
ment Board,  have  there  yet  been  noted  any  oases 
of  local  authorities  who  liave  acted  on  the  suggestion 
u:al  they  might  let  their  officials  go  to  the  Front  when 
tlie  latter  desired  to  do  so,  and  that  their-  places 
might  be  temporarily  filled  by  older  men  who  were 
willing  and  capable  of  performing  their  duties  ? 
Have  there  not,  on  the  other  hand,  been  numerous 
cases  of  local  authorities  making  it  very  diflicult, 
indeed  making  it  impossible,  for  men  to  do  theii- 
duty  as  vieti  at  this  critical  time  ? 

•  •  •  • 

Should  not  the  report  of  the  Eastbourne  Town 
Council  with  regard  to  the  financial  success  of  their 
motor  omnibus  undertaking  during  the  financial  year 
ending  March  31st  last  give  the  London  County  Coun- 
cil food  for  reflection  ?  Will  not  the  latter  body 
realise  that  they  have  l)een  "  backuig  the  wrong 
horse  "  when  it  is  seen  that  on  such  a  small  capital 
account  of  .£19,868,  including  nearly  £7,000  for  the 
depot,  the  Eastbourne  Council  have  made  a  nelt  profit 
for  the  year  of  £3,078  ?  Would  not  many  like  to 
know  the  nett  loss  on  the  Loudon  County  Council 
tramways  undertaking  for  the  same  period  ? 

•  •  •  • 

Touching  the  annual  dinner  of  the  Institution  of 
ilunicipal  and  County  Engineers,  at  which  there  was 
a  very  large  attendance,  would  it  not  have  been  better 
if  the  7s.  6d.  a  head  for  tickets  had  been  diverted 
to  the  Orphan  Fund  of  the  institution,  or  even  to 
the  purchase  of  War  Loan  Stock  at  this  juncture  ? 
When  shall  we  listen  to  the  voices  of  those  who 
know  that  if  we  go  on  in  our  usual  spendthrift  way 
during  the  war  we  shall  land  ourselves  in  trouble, 
and  not  only  "armual  dinners,"  but  even  "meetings" 
will  be  "  things  of  the  past  "  .'  Is  it  not  to  be  feared 
that  the  German  heel  will  squeeze  all  that  out  of  us 
if  it  once  comes  down  on  our  beloved  soil  ? 

•  •  •  • 

Why  did  the  West  London  Police  Court  magistrate 
object  to  the  word  "  employee  "  the  other  day,  and 
prefer  the  word  "  servant  "  .'  Is  it  not  found  in  the 
Imperial  Dictionary,  and  a  very  useful  word  at  that  ? 
Does  it  not  include  "  servants,"  whereas  "  servants  " 
does  not  include  "  employees  "  ?  Why  should  he  also 
have  objected  to  the  word  "  civil  servant  "  as  "  a  new 
kind  of  snobbishness  "  when  the  word  is  far  older 
than  the  magistrate  himself  ?  On  the  other  hand, 
do  not  witnesses  often  suffer  from  a  very  old  form 
of  snobbishness— that  of  being  "  sat  upon  "  when 
giving  evidence  .' 

•  •  •  • 

Although  some  of  the  members  of  the  In.stitution 
of  Municipal  and  County  Engineers  appeared  to  dis- 
approve of  any  criticism  of  the  annual  report  of  the 
council,  is  it  not  always  a  healthy  sign  when  an 
annual  report  is  discussed,  and  not  merely  agreed 
to  as  a  matter  of  routine  ?  Was  there  not  some  truth 
in  the  criticism  of  the  altered  constitution  of  the 
council  ?  And  what  was  meant  by  the  ex-president's 
cryptic  remark  at  the  end  of  his  summary  of  the 
discussion  to  the  effect  that  "  the  names  of  six  past- 
presidents  had  appeared  in  the  report  owing  to  a 
printer's  error,  and  that  it  would  be  duly  corrected  "  ? 
Wliat  have  the.se  six  past  heroes  been  up  to  ? 


Coventry    Housing  and   Sewage    Undertakings.— On 

the  Coventry  housing  undertaking  there  is  a  loss  on 
the  year  of  £103.  On  the  sewage  farm  a  profit  is 
shown  of  £898  on  the  agricultural  working,  and  after 
allowing  cost  of  treating  the  sewage  the  nett  working 
cost  of  the  year  was  £634,  against  £1,788  in  the 
previous  year. 
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Non-Septic  House  and  Town  Sewage  Drainage  and 
Sewage-Drainage  Ventilation  Systems.* 
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IL  is  very  gratifying  to  the  autlior,  now  that  he 
is  practically  an  octogenarian,  to  express  his  )>elief 
that  the  principles  and  modus  operandi,  &c.,  of  the 
Shone  compressed  air  ejector  system  are  more  or  less 
well  known  and  practised  by  the  leading  sanitary 
engineers  of  the  world  at  the  present  time;  but  for 
the  reason  that  the  new  non-septic  sewage  drainage 
and  sewage-drainage  ventilation  systems  liave  only 
recently  been  brought  to  public  notice,  it  follows  that 
the  technique  of  these  latter  cannot  possibly  be  w^ell 
known,  even  to  the  municipal  engineers  of  England, 
much  less  to  the  pulilic  sanitary  authorities  of 
lOngland,  at  the  present  time. 

By  way  of  emphasising  the  importance  of  this  aspect 
of  the  subject,  it  may  be  mentioned  that  it  has  come 
to  the  author's  knowledge  that  some  engineering 
experts,  while  inspecting  the  "  Karsino  "  Hotel  drain- 
a<'e  \vorks  a  short  time  since,  on  looking  down  upon 
file  20-gallon  "  Cuiicta-in-Unum,"  which  is  fixed  in  a 
cliamber  under  the  floor  of  the  hotel  bar  immediately 
adjoining  the  Palm  Court,  came  to  the  conclusion 
that  the  apparatus  was  worked  as  the  original  Shone 
ejector  is  worked— viz.,  by  compres.sed  air,  which,  of 
course,  is  a  fallacy,  because  the  beauty  of  the  "Ouncta- 
in-Unum  "  is  that  it  costs  nothing  to  operate,  and 
that  it  is  worked  solely  by  such  domestic  or  other 
liquid  wastes  as  the  householders  using  it  choose  to 
discharge  into  it,  whether  these  liquids  be  sewage 
proper  separated  from  the  rauifall,  as  is  the  case  at 
the  "  Karsino,"  or  whether  they  be  sewage  proper 
and  rainfall  mixed  or  combined.  The  "  Karsino  ' 
Hotel  drainaiJe  and  the  Hampton  Urban  District 
Council's  drainage  works,  being  both  under  the  juris- 
diction of  the  Hampton  District  Council,  are  naturally 
specially  intej-esting  to  the  author,  as  "never  before 
have  tlie  two  Shone  sanitary  sewage  collecting  and 
ejecting  machines— the  one  called  the  compres.sed-air 
ejector  and  the  other  the  hydrodynamic  collector- 
ejector,  called  the  "  Ciincta-in-Unum  "  —  worked 
together  in  such  intimate  interdependence  as  at  Tagg  s 
l=land,  on  which  the  "  Karsino  "  Hotel  is  built 

When  the  compressed-air  ejector  is  filled  with  its 
charge  of  liquid,  its  contents  are  automatically  forced 
out  of  it  by  compressed-air  power  to  any  desired  point 
or  points  of  outfall,  thereby  rendering  that  apparatus 
of  infinite  value  to  sanitary  engineers,  who  by  its  aid 
are  able  to  lav  down,  both  in  flat,  low-lying,  as 
well  as  under  undulating  surfaces,  those  idealistic 
gradients  which  are  known  to  be  necessary  to  enable 
the  drains  and  sewers  to  perform  their  functions 
efficiently  as  sanitary  sewage  carriers.  The  "  Cuncta- 
in-Uuum,"  however,  unlike  the  compressed-air  ejector, 
cannot  be  made  to  lift  its  sewage  charges  more  than 
4  in.  above  the  surface  of  the  liquid  withm  it  when 
it  is  full,  as  illustrated  by  Figs.  3  and  3a.  Nor  is 
it  necessary,  for  the  sanitary  purposes  for  which  the 
apparatus  was  designed,  that  it  should  lift  its  fresh 
non-septic  sewage  charges  the  l/10f)th  part  of  an  inch 
higher  than  it  does  lift  them,  above  the  highest  as 
well  as  the  lowest  levels  to  which  the  sewage  rises 
and  faUs  within  it,  while  it  is  being  actively  filled 
and  emptied  of  its  liquid  charges,  perhaps  as  often 
as  ten  or  twenty  or  more  times  per  day  of  twenty-four 
hours.  Ako.  unlike  the  compressed-air  ejector,  the 
"  Cuncta-in-TJnum  "  needs  no  iron  or  other  water 
valves  to  operate  it.  and  to  interfere  with  the  free 
flow  of  sewage.  The  only  valve  connected  with  it 
is  the  1-in.  Duralumin  reflux  air  valve,  which,  as  is 
indicated  on  the  illustration.  Fig.  3,  is  high  and  dry 
(aboiit  18  in.)  above  the  top  level  of  the  sewage  within 
the  apparatus. 

The  apparatus,  as  it  is  illustrated,  will  be  the  re- 
cipient of  a  variety  of  liquid  wastes  which  are  charac- 
teristic of  British  home-made  sewage,  that  will  be 
discharged  into  it  tnd  the  soil  pipe  marked  Fig.  1, 
and  the  drain  marked  D,.  and  when  it  is  filled  to 
its  utmost  capacity  its  contents  will  be  autornatically 
discharged  into  the  public  sewer  vid  the  main  drain 
of  the  house,  which  is  marked  D,. 

It  will  be  seen  that  the  wafer-closet  discharges, 
and  the  rain  falling  on  the  roof  of  the  house,  and  the 
bath,  lavatory  and  sink  waste  waters  are  to  be  dis- 

*  Paper  presented  at  tlie  recent  annual  meeting  of  the 
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charged,  direct  into  one  soil  pipe,  marked  Fig  1,  and 
that  the  trapped  water  of  the  water-closet  has  the 
air  of  the  room  in  contact  with  it  on  the  inflow  side, 
and  the  air  of  the  heavens  in  contact  with  it  on 
the  outflow  or  soil-pipe  side,  and  the  same  ventilation 
arrangements  are  provided  for  the  water  traps  of  the 
bath,  lavatory  and  tlie  sink  stone.  By  utilising  the 
soil  pipes  in  the  manner  indicated  numerous  costly 
and  ugly-looking  septic  rain-water  and  sink-stone  and 
bath-water  gully  traps,  which  are  absolutely  nothing 
more  nor  less  than  miniature  mudlike  cesspits  or 
cesspools,  will  be  entirely  dispensed  with. 

Moreover,  on  the  soil  pipe,  as  indicated  by  the  two 
views  of  it  marked  respectively  Figs.  1  and  1.4, 
special  short  pieces,  called  anti-syphonic  pipes,  are 
provided  at  intervals  where  required,  which  act  as 
perfect  soil-pipe  ventilators,  and  cheap  and  efficient 
Iresli  air  anti-syphonic  pipes  at  the  same  time. 

The  roof  rainfall  waters,  of  course,  need  no  trap, 
and  none  is  provided. 

As  the  various  waters  fall  down  the  soil  pipe,  and 
pass  the  ventilating  and  anti-syphonic  openings  on  it, 
the  falling  liquids  will  obviously  force  air  out  of  them, 
and  at  the  same  time  pull  fresh  air  alter  them  alter- 
nately, and  the  major  portion  of  such  air,  when  the 
"  Cuncta-in-Unum  "  is  not  full  of  water,  will  pass 
through  and  out  of  it  vid  the  1-in.  ventilating  air  pipe 
at  the  top  of  the  apparatus  till  it  reaches  and  passes 
through  the  1-in.  Duralumin  reflux  valve  and  the  1-in. 
ventilating  air  pipe  on  the  sewer  side  thereof,  to  venti- 
late, firstly,  the  drain  marked  D,,  and,  secondly,  the 
public  sewer. 

The  author  will  now  endeavour  to  explain  the  work- 
ing action  of  the  "  Cuncta-in-Unum  "  apparatus.  To 
enable  him  to  do  so  all  the  more  clearly  he  begs  to 
be  allow-ed  to  refer  to  a  most  interesting  and  instruc- 
tive paper  on  "  Flushing  Tanks,"  which  was  prepared 
for  and  read  to  the  Civil  and  Mechanical  Engineers' 
Society  on  October  1,  1903,  by  Mr.  C.  T.  Alfred 
Hanssen,  assoc.m.inst.c.e.,  who  was  then  the  presi- 
dent of  that  society,  in  which  were  given  illustrated 
descriptions  of  such  flush  tanks  as,  in  the  opinion  of 
its  author,  were  worth  mentioning  in  his  presidential 
address.  In  that  paper  references  were  made  "  to 
very  complete  series  of  experiments  on  the  effect  of 
flushing  sewers  "  by  Mr.  S.  H.  Adams,  assoc.m. 
iNST.c.E.,  and  from  which  he  (Mr.  Hanssen)  deduced 
tentative  formulae  based  upon  Mr.  Adams'  experi- 
ments for  the  consideration  of  sanitary  engineers. 
The  author  may  add  that  Mr.  Hanssen's  original 
empirical  formiilse,  after  much  friendly  discussion, 
in  which  his  late  partner,  Mr.  Edwin  Ault  (deceased), 
and  Mr.  Bosker,  assoc.m.inst.c.e.  (who  was  at  that 
time  one  of  Shone  &  Ault's  assistants),  took  part, 
were  somewhat  modified.  Unfortunately,  the  author 
has  not  teen  able  to  verify  the  approximate  correct- 
ness of  even  the  amended  formulae  as  he  had  desired 
and  hoped  to  do  ere  this,  from  practical  experiments 
in  connection  especially  with  the  "  Cuncta-in-Unum  " 
apparatus.  But  in  the  absence  of  actual  practical 
tests  the  following  formulae  and  calculations  may  be 
accepted  as  lieing" all-sufficient  for  the  present  to  esti- 
mate the  potentialities  of  the  "  Cuncta-in-Unum." 
The  theoretical  mean  velocity  with  which  the  liquids 
will  be  discharged  out  of  the  "  Cuncta-in-Unum  " 
apparatus,  whether  to  flush  and  ventilate  the  main 
drains  of  houses  or  the  public  sewers  of  towns,  &c., 
can  be  readily  calculated  from  tlie  well-known  funda- 
mental formulae,  which  is  as  follows:  — 

V  =  8-025  v/lT 
where 

V  =  velocity  of  discharge  in  feet  per  second 
)i  =  height  from   the  centre  of  the  discharge  pipe  to 
t)ie  centre  of  gravity  of  the  water  contained  in 
an  apparatus  of  10  gallons   capacity,    of   which 
Plate  3  is  a  skeleton  drawing. 
But  the  actual  velocity  of  discharge  is,  of  course, 
much  less  than  the  theoretical  velocity  owing  to  the 
small  bore  of  and  the  sharp  bends  in  the  syphonio 
pipes,  and  to  the  high  velocity  at  which  the  .sewage 
waters  are  made  to  flow  through  them  out    of    the 
"  Cuncta-in-Unum." 
The  area  of  the  syphon  pipe,  as  taken  from  a  full- 
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size  drawing  by  meaas  of  a  planimeter,  is  1117  sq.  in. 
=  3i  in.  diameter.  Tho  area  of  the  bends  at  tlie  top 
and  bottom  of  tlie  syphon  is  slightly  less  than  this— 
viz.,  10-7568  sq.  iu.=3|  in.  diameter. 

In  order  to  ascertain  the  actual  velocity  of  the 
discharge,  measurements  have  been  taken  of  the  two 
dimensions  s,  and  A,,  the  distaJice  the  jet  is  projected 
and  the  height  througli  which  the  water  falls  into 
a  tank  during  the  discharge.  We  can  thus  find  the 
velocity  of  the  jet  from  the  well-known  formulas  for 
falling  bodies:  — 


where 


V,  =  velocity  in  feet  per  second 

t    =  time  occupied  by  the  fall  in  seconds 

hi  =  fall  in  feet 

$1  =  distance  travellcil  in  feet 

g  =  acceleration  due  to  giavity  =  32'2. 


just  about  twenty  seconds.  During  this  period  there 
is  a  considerablo  variation  in  the  volume  of  the  dis- 
charge per  second,  but  the  velocity  of  the  discharge 
is  nearly  constant  during  the  whole  of  the  twenty 
seconds,  as  shown  by  the  form  of  the  trajectory. 
Neither  is  there  any  appreciable  difference  in  the 
trajectory  of  a  iO-gallon  and  a  10-gallon  "  Cuncta-in- 
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Taking  the  mean  from  a  numlfcr  of  observations, 
it  was  found  that — 

Si  =  1-225  ft. 
/i,  =  1-5465  ft. 


=  O-3ICII  hecoud 
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llnuiii,"  as  botli  have  the  same  size    syphon     outlet 
pipe  and  the  same  fall. 

FLUSHING    EFFECT    OF    THE    "  CUNCTA-IN-UNUM." 

The  distance  to  which  an  effective  flush  extends 
may  be  found,  approximately,  from  the  formula— 
-  vi') 


ft.  per  second  =  — 


The  actual  velocity  of  discharge  from  the  20-gallon 
tank,   where  /t  =  l-474  ft.,   is  therefore  very  nearly 

1:,  =  8-025  X  0-4(j5>/i-474  =  3-95  ft.  pr-r  secoiid, 

.tr  about  40-5  per  cent  of  the  theoretical  velocity  wliich 
should  result  from  a  syphon  pipe  of    this    size    and 
sl'.ape. 
The  actual   discharge   from   a  20-gallon  tank   lasts 


0  29ia/Q';'-'-^''P 


vhere 


I    =  length  of  sower  fluslied  in  lineal  yards 

Q  =  quantity  of  flushing  -water  in  cubic  feet 

r,  =  initial  velocity,  feet  per  Becond  =  3-95  ft. 

r,,  =  final  velocity  required  for  an  effective  flush,  1 

2-75  Ft.  per  second 
I.,,,  ■=  theoretical  gradient  correspoudiug  to  tho   iiu 

velocity 
7. 1   +  v.,  _  3-95  ■¥  2-75  _ 
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The  gradient  is  found  from  the  Shone  hydraulic 
tables,  given  in  the  author's  book,  "  Sewage  Drainage 
Systems,"  Part  I.,  by  dividing  the  mean  velocity  as 
found  above  by  the  velocity  which  obtains  in  a  6-in. 
drain  laid  at  a  gradient  of  1  in  10,000,  as  given  in 
column  16  of  Table  III.,  on  p.  363. 

The  sewage  in  a  6-in.  drain  laid  at  a  gradient  of 
1  in  10,000  will  have  a  velocity  of  0'3087  ft.  per  second, 
and  as  the  velocity  varies  as  the  square  root  of  the 

3-35 
gradient,  we  find  that  100  y/  a  =  "{j:^^  =  100 x  the  sine 

of  the  inclination  required  to  give  a  velocity  of  3'35  ft. 
per  second  =  lO'So. 

By  referring  to  Table  V.,  p.  376,  of  the  above-men- 
tioned volume,  which  gives  the  gradients  correspond- 
ing to  100  \/  s,  we  find  10'85  corresponds  to  a  gradient 
of  1  in  85,  or  0011765. 

.«o  =  the  actaal  gradient  of  the  6-in.  suwer  to  be  flushed, 

say  1  in  2-40  =  0004167. 
u  =  sictional  area  in  square  feet  of  the  stream  of  flushing 
water   in   drain   pipe.      This  is  equal  to  llie  full 
diameter  of  the  4-in,  outlet  pipe  from  the  "  Ciiucta- 
in-Unum  "  =  OUb73. 
For  a  20-gallon  tank  Q  =  3^20  cvib.   ft.,   and  there- 
fore 


=  0-291   /y 


u-ubT6  ^u-U11765  —  O-uu-llB/} 


I  ^  0"'91    a/ _£ilZ£^    —    S  57'3  lineal  yards, 
V   0-uuU6by3   ~    (172  lineal  t'eet. 

The  length  of  sewer  flushed  by  a  10-gallon  "  Cuncta- 
in-Ununi  "  under  the   same  circumstances  would  be 


;  =  0-291 


Ibi)  (B-95-^—  Zla') 
U.N73  (U-Ull7tj5  —  O-1/04-I67 


1^-864       _     \    40-52  lineal  yards, 
uUi,BB33    "     /  121-56  lineal  feet. 


It  will  be  seen  from  the  above  formulae  that  the 
effect  of  the  tank  as  a  flusher  increases  as  the  square 
root  of  the  volume  of  sewage  it  contains.  -A  20-gaUon 
tank   -ndll   therefore,   when   other   conditions   remain 

tlie  same,  flush  to  a  length  of      \   ^-  =  1'414  times 

further  than  a  10-gallon  tank.  A  40-gallon  tank  will 
flush  twice  as  far  as  a  10-gallon  tank,  and  so  on. 
Similarly,  if  the  discharging  capacity  of  the  apparatus 
were  increased  from  10  to  250  gallons  the  flush  would 
then  reach  to,  and  be  effective  for,  a  length  of  121-56  x 

.y^=  121-56x5  =  607-8  ft. 

The  effect  further  increases  in  a  somewhat  greater 
ratio  than  the  initial  velocity  of  the  discharge,  and 
it  is  therefore  important  that  this  initial  velocity 
should  be  as  high  as  possible.  It  should,  however, 
be  observed  that  for  very  high  initial  velocities  the 
mean  velocity  Vm  is  no  longer  the  arithmetical  mean 
between  the  initial  and  final  velocity,  but  that  it 
varies  as  a  hyperbolic  curve,  and  that  it  becomes 


^.-.(l-..og.li) 


The  effect  of  the  flush  is  further  increased  with  the 
gradient  of  the  sewer  to  be  flushed.  If,  for  instance, 
in  the  above  examples  sm  =  s^  =  1  in  85,  the  expres- 
sion Sm  — i's  becomes  =  O,  and  I  becomes  infinite — 
that  is,  a  volume  of  water  which  will  fill  a  6-in.  drain 
pipe  half  full  of  sewage,  if  discharged  into  it  with 
an  initial  velocity  of  395  ft.  per  second,  will  continue 
to-  flow  with  this  velocity,  if  the  pipe  is  laid  at  a 
gradient  of  1  in  85,  because  it  is  the  gradient  that 
corresponds  to  and  is  required  to  produce  the  velocity 
stated.  If  the  gradient  of  the  pipe  is  flatter  than 
]  in  85,  the  velocity  of  flow  will  be  retarded,  and 
finally  be  reduced  to  that  velocity  which  corresponds 
to  the  flatter  gradient;  or,  on  the  other  hand,  if  the 
gradient  is  steeper  than  1  in  85,  the  velocity  of  the 
flow  in  the  pipe  will  increase  accordingly. 

The  author  must  not  omit  to  refer  here  also  to  the 
Figs.  4,  5,  6  and  7.  Fig.  4  shows  how  the  loco-bend 
or  the  duck's-foot  pipe  piece  at  the  bottom  of  the  soil 
pipe  would  be  coupled  up  to  the  short  length  of  drain 
marked  D,,  which  lies  between  the  bottom  of  the  soil 
jfipe  and  the  I.S.  ventilated  interceptor  trap,  or  the 
"  Cuncta-in-Unum  "  apparatus,  as  the  case  may  be. 

He  claims  that  the  I.S.  ventilated  interceptor 
trap,  shown  by  Fig.  4,  is  the  smallest,  best  designed 
and  constructed  self-cleansing  and  self-ventilating  in- 
terceptor trap  ever  brought  so  far  prominently  to  the 
notice  of  the  British  public.    It  is  also  the  most  per- 


fect natural  automatic  distributor  and  diffuser  in  the 
world  of  small  volumes  of  drain  and  sewer  air, 
smellessly  and  imperceptibly,  into  the  atmosphere  at 
innumerable  points,  whether  these  be  close  to  or 
widely  apart  from  each  other,  and  that  without  caus- 
ing any  offensive,  insanitary  nuisances  to  the  citizens, 
or  the  sanitary  authorities,  or  the  Governments  pay- 
ing for  tlie  works  necessary  to  solve  practically  per- 
fectly and  for  all  time  the  important  sanitary  engi- 
neering problems  and  refoims  outlined  above. 

The  two  illustrations  alx)ve  Fig.  5  show  how,  by 
connecting  future  house  drains  to  the  tops  instead  of 
to  the  sides  of  public  sewers,  whether  these  latter 
be  of  the  oval,  egg-shaped,  or  circular  form,  as  was  the 
invariable  British  custom  in  the  last,  as  it  is  also 
in  the  present,  century,  the  storage  and  discharging 
capacity  of  future  public  sewers  can  be  made  to  hold 
and  carry  more  than  double  the  volume  of  sewage 
and  rain  waters  that  they  can  hold  and  carry  accord- 
ing to  the  way  in  which  they  are  designed  and  con- 
structed at  the  present  time.  Moreover,  by  thus  more 
than  doubling  the  carrying  power  of  public  sewers 
their  initial  and  annual  working  costs  will  not  only 
not  be  increased  one  penny  piece,  but  actually 
diminished,  while  their  hygienic  functions,  on  the 
other  hand,  will  be  enormously  augmented. 

Under  these  circumstances  the  municipal  engineers 
of  England,  who  were  once  most  appropriately  desig- 
nated by  the  late  President  of  the  Local  Government 
Board— viz.,  the  Right  Hon.  John  Burns,  m.p. — "  the 


The  ■■  Cuncta-ix-Unum  "  Apparatus 


guardians  of  the  public,"  will  assuredly  strenuously 
co-operate  with  the  author  to  try  to  substitute  more 
scientific,  common-sense  methods  than  many  of  those 
that  are  now  in  vogue  fordraiuing  houses  and  towns 
of  their  sewage  discharges. 

Fig.  6  is  a  drawing  of  the  terminal  ventilating  pipe 
piece,  which  is  shown  liy  Figs.  7  and  8. 

It  will  be  obvious  from  what  the  author  has  already 
said  that,  in  liis  opinion,  both  the  I.S.  interceptor 
trap  (Fig.  4)  and  the  "  Cuncta-in-Unum  "  apparatus 
marked  Figs.  3  and  3a,  are  great  improvements  upon 
the  present-day  English  unventilated  interceptor 
traps,  which,  he  believes,  were  largely  responsible 
in  the  past  as  they  are  in  the  present  century  for  the 
creation  of  inordinate  volumes  of  the  foul  sewage- 
gassed  air  that  has  always,  from  its  inception  down 
to  the  present  time,  insanitated  the  "  English  water- 
carriage  plan  of  .sewage  removal."  Luckily,  however, 
the  climatic  conditions  obtaining  in  England  are  not 
nearly  so  favourable  for  the  generation  of  sewage  gas 
within  drain  a\A  sewers  as  they  are  in  hot  countries 
— such  as  Tnd.a.  for  example. 

While  explaining,  one  day,  to  a  learned  friend  of 
mine  tlio  far-reaching  insanitary  effects  produced  by 
the  English  unventilated  non-self-cleansing  intercep- 
tor trap,  and  the  far-reaching  hygienic  effects  pro- 
duced by  the  ventilated  self-cleansing  "  Cuncta-in- 
Unum  "  interceptor  trap,  he  remarked:  "  Cessante 
causa,  cessat  et  effectus."  which,  translated  into 
English,  means,  "  When  the  cause  comes  to  an  end. 
(then)  the  effect  comes  to  an  end,"  or,  "  When  the 
cause  disappears,  the  effect  disappears  also."  That 
the  substitution  of  the  "  Cuncta-in-Unum  "  for  the 
present-day  English  interceptor  trap  will  really 
result  in  accomplishing  what  is  so  clearly  stated  in 
the  above  quotation,  no  competent  drainage  and 
drainage  ventilation  engineering  expert  will  doubt 
for  a  moment  after  he  has  taken  the  trouble  to  under- 
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stand  its  practical  working  actions  as  partly  portrayed 
by  the  Figs.  3  and  3a,  and  by  the  fully-detailed  cx- 
I^lanatious  and  diagraininatic  illustrations  that  are 
given  in  a  booklet  the  author  has  just  written  on  the 
jubject,  and  which  is  now  about  to  be  publislied. 


Following  the  presentation  of  the  foregoing  paper 
at  the  recent  annual  meeting  of  the  Institution  of 
Municipal  and  County  Engineers, 

Mr.  A.  E.  Collins  (.Norwich)  said  he  had  listened 
to  what  Mr.  Shone  had  said  with  great  interest. 
He  had  also  examined  and  gone  through  the  draw- 
ings which  he  had  sent  to  him.  He  had  been  so 
much  impressed  with  what  Mr.  Shone  had  .-aid  that 
he  wanted  to  put  in  an  installation.  If  the  war  had 
not  broken  out  he  should  have  had  one  in  by  now. 
If  this  system  of  house  drainage  worked  approxi- 
mately as  well  as  the  ejector  it  would  be  a  very  good 
system.  They  had  had  ejectors  working  in  Norwich 
for  seventeen  years,  and  except  during  the  past  few 
weeks,  when  they  had  one  broken  pipe,  they  had 
had  no  trouble.  He  believed  Norwich  possessed  the 
largest  installation  in   the  country. 

Mr.  P.  DoDD  (Wandsworth)  said  Mr.  Shone  called 
his  attention  to  this  new  apparatus  in  Novem- 
ber, 1912.  He  took  a  great  deal  of  interest  in  it^  so 
much  so  that,  after  seeing  a  practical  demonstration 
of  the  first  apiiaratus  made,  he  had  it  fixed  on  his 
own  house  drains  for  the  purijo.-e  of  testing  its 
efficiency.  One  of  his  neiglilwurs  also  had  one  fixed 
on  his  house  drains  about  the  same  time,  and  he 
was  bound  to  say  that  they  liad  both  worked  admir- 
alily  without  the  slightest  hitch  and  satisfactorily 
in  every  way  for  uriwards  of  2J^  years.  In  June, 
191.3,  the  new  system  was  installed  at  the  Karsino 
Hotel,  Tagg's  Island,  and  a  meeting  of  the  members 
of  the  Metropolitan  District  of  the  institution  was 
held  there  in  November  of  the  same  year,  when  a 
demonstration  was  given,  and  the  system  was  tho- 
roughly explained  by  Mr.  Shone  and  also  by  Mr. 
S.  H.  Chambers,  the  surveyor  to  the  Hampton  Dis- 
trict Council.  The  efficiency  and  success  of  the 
.system  were  then  proved,  and  had,  he  believed,  con- 
tinued with  the  utmost  regularity  up  to  the  present 
time.  Now,  it  seemed  to  him  that  this  new  anti- 
septic drainage  system  solved  that  most  difficult 
problem  of  the  intercepting  trap.  In  paragrapli  9, 
p.  3,  of  the  Report  of  the  Departmental  Committee 
appointed  by  the  Local  Government  Board  with  re- 
gard to  the  use  of  intercepting  traps  in  house  drains 
it  was  stated  that  the  alleged  disadvantages  of  the 
intercepting  trap   fall   into   four   groups.      One   was  | 


that  it  formed  an  obstacle  to  tlie  passage  of  air  from 
the  sewer  through  the  house  drains.  The  second  was 
that  the  trap  involved  separate  ventilation  of  the 
house  drains.  The  third  was  that  the  intercepting 
trap  complicated  and  enhanced  the  cost  of  construc- 
tion of  Iiouse  drains.  And,  lastly,  that  it  formed  a 
serious  impediment  to  tlie  passage  of  sewage  from 
the  house  drain  to  the  sewer.  The  Cuncta-in-Unum 
apparently  disposed  of  all  these  objections,,  inasmucli 
as  it  was  an  automatic  self-cleansing  intercepting 
trap,  a  drain  and  sewer  fluslier  and  ventilator  com- 
bined. It  ventilated  the  house  and  sewer  side  of  the 
trap,  it  did  not  require  separate  ventilation  for  the 
house  drain,  it  diminished  rather  than  increased  the 
cost  of  construction  of  house  drains,  because  the 
gradients  need  not  be  so  steep,  rain-water  ijipes 
could  be  utilised  for  soil  pipes,  or  vice  versd,  rain- 
water and  waste-pipe  gullies  were  dispensed  with, 
the  long  lengths  of  costly  anti-syphon  pijies  were  not 
required,  and  the  soil  and  ventilating  pipes  need  not 
be  carried  higher  than  the  highe.-t  water-cdosets ; 
moreover,  the  apparatus  could  be  adapted  to  a  com- 
bined or  separate  system  of  drainage.  It  appeared 
to  him  that  Mr.  Shone  had  made  a  very  strong  case 
for  investigation  by  this  institution,  with  a  view  to 
representations  being  made  to  the  proper  autliorities 
for  an  early  revision  or  extension  of  the  existing  by- 
laws relating  to  house  drainage,  so  as  to  admit  of 
the  new  antiseptic  system  being  adopted  by  local 
authorities.  He  had  much  pleasure  in  proposing 
that  a  hearty  vote  of  thanks  be  accorded  to  Mr. 
Shone  for  his  valuable  paper. 


SEWAGE  DISPOSAL  IN   THE   RIBBLE  WATERSHED. 


CHIEF  INSPECTOR'S   ANNUAL   REPORT. 

In  his  report  for  the  year  ended  March  31st  last 
Mr.  Edward  Halliwell,  chief  inspector  to  the  Kibble 
Joint  Committee,  states  that  during  Uie  first  half  of 
that  period  there  was  a  continued  steady  progress 
with  extensions  and  alterations  to  sewage  works 
within  the  area  of  the  committee,  and  several  im- 
portant schemes  had  been  forwarded  to  and  considered 
by  the  Local  Government  Board  with  the  view  to  a 
loan  for  carrying  out  the  work. 

Following  the  outbreak  of  the  war,  the  Loral 
Government  Board  expedited  the  holdhig  of  the  in- 
quiries, as  it  was  considered  that  schemes  for  new 
sewers  and  alterations  to  sewage  works  were  of  a 
nature  likely  to  provide  suitable  employment  in  cases 
of  distress  due  to  dislocation  of  trade;  but  latterly 
schemes  have  been  suspended  partly  to  conserve  tlie 
financial  re.sonrees,  and  partly  owing  to  the  shortage 
of  labour  and  the  urgency  of  available  labour  heing 
utilised  in  a  different  direction. 

During  the  year  the  treatment  at  the  .sewage  works 
has,  on  the  whole,  been  as  well  carried  out  as  the 
plant  permitted,  and  in  this  connection  Mr.  Halliwell 
thinks  it  is  advisable  to  bear  in  mind  that  sewage 
works,  unless  kept  in  good  working  order,  will  rapidly 
deteriorate  in  efficiency,  and  can  only  be  restored  at 
a  cost  out  of  all  proportion  to  any  temporary  .saving. 

With  regard  to  pollution  by  manufacturers'  trade 
liquids,  the  effect  of  the  war  differed  according  to 
t!ie  class  of  trade.  In  some  branches  of  the  paper 
trade  there  has  been  an  increased  output,  in  some  a 
decreased  output,  which  caused  mills  to  decrease  the 
number  of  working  days  per  week,  but  no  decrease 
in  the  working  hours  per  da.y,  while  in  others  tliere 
has  been  a  difficulty  in  obtaining  raw  materials.  In 
the  calico  printing  and  dyeing  trades  some  factories 
worked  a  shorter  number  of  hours  per  day,  and  others 
fewer  days  per  week.  The  effect  on  the  stream  has 
been  noticeable  during  those  days  when  no  manufac- 
turing was  in  progress.  In  a  few  branches  of  the 
blenching  trade  there  has  been  such  an  increased 
output  that  the  purification  plant  has  been  over- 
worked, and  caused  increased  pollution. 


Coast  Sand   Dunes,  Sand   Spits  and  Sand  Wastes. 

By  Gerald  O.  Case.  5s.  nett.  London:  St.  Bride's 
Press,  24  Bride-lane,  E.G.— This  work  is  a  treatise  on 
the  advantages  of  the  proper  utilisation  of  inblown 
sand,  so  as  to  turn  it  into  a  protection  against  coast 
erosion,  instead  of  being,  as  too  often  at  present,  an 
active  agent  in  such  erosion  and  in  the  laying  waste 
of  fertile  land.  The  author  draws  many  of  his  ex- 
amples from  Scotland.  He  points  out  the  work  that 
has  been  done  on  the  Continent  in  turning  sand  wastes 
into  pine  forests.  The  book  gives  an  able  and 
systematic  treatment  of  its  subject.— Scotsman. 
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Assistants'  and  Students'  Section. 

CONUDCTED  i!Y  SYDNEY  G.  TURNER,  assoc.m.inst.c.k. 


All  communications  in  regard  to  thu  page  must  be 
addTessed  to  The  Editor.  St.  Bride's  HouBe,  24  B;-ide-lane, 
PleeVstreet  E.C.  Envelopes  must  be  marked  ■  Assistants 
6'ection "  in  the  tup  left-hand  comer.  Correspondents  are 
invited   lu  submit   questions  lor  consideration  and  answers 


QUESTIONS. 

li::.,  wi^ek  answers  are  invited  t.o  tire  folluwiiig 
questiuiis :  — 

491.  Books  on  Bridge  Design. — Flease  give  the 
name  of  a  thoroughly  practical  book  or  books  on  the 
design  of  modern  highway  bridges.  The  book  or  books 
required  must  deal  with  the  practical  design  rather 
than  an  abundance  oJ  theoretical  cah-ulation,  and  must 
be  up  to  date.      ("  Ti.o.") 

492.  Hydraulics:  Adjoining  Locks.— There  are  two 
lofks  side  by  side.  The  differential  head  of  water  is 
II  ft.  and  the  area  of  larger  lock  is  200  ft.  by  40  ft., 
and  that  of  the  smaller  is  120  ft.  by  25  ft.  The  depth 
of  water  in  cills  when  the  look  is  empty  is  15  ft.  The 
locks  are  connected  by  a  sluice-way  placed  at  the 
bottom  of  the  lock,  having  an  opening  of  16  sq.  ft. 
Neglecting  friction  and  assuming  the  water  to  fall 
freely,  calculate  how  long  it  will  take  to  establish 
equilibrium  with  the  sluice  fully  open.  What  allow- 
ances would  have  to  be  made  in  practice  ?  (J.  G.  W., 
/Jdwnpalric!:.) 

493.  Theory  of  Beams.  -A  girder  is  continuous  over 
two  spans  of  20  ft.  and  15  ft.  respectively.  What  are 
the  relative  reactions  of  the  three  supports  ?  (In- 
quirer.) 

494.  Strength  of  Pillar.— A  solid,  square  pillar, 
10  ft.  in  height,  with  a  section  2  ft.  by  2  ft.,  and 
weighing  oOcwt.,  is  sulijected  to  a  horizontal  wind 
pressm-e  of  28  lb.  per  square  foot  on  one  side. 
Assuming  its  material  to  be  uniformly  elastic,  find 
the  intensity  of  compressive  stress  at  the  leeward 
edge  and  at  the  windward  edge  of  its  base. 

495.  Radius  of  Gyration Explain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "  radiiis  of  gyration"  as  used  in  the  investiga- 
tion of  the  theory  of  beams. 


[The  Editor  is  at  all  times  glatl  to  hear  -from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  iit  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the    Monthly    Premium.) 

REPLIES   TO   QUESTIONS. 
489.    Road  Making.— Vvliat  is  the  best  iiiutciial  uoni 
which  to   make  paving  setts   for   use   in  a   carriage- 
way of  steep  gradients  ?    Give  reasons. 

The  following  additioiuil  reply  to  this  question 
has  been  received  since  our  last  issue:  — 

Assuming  that  the  roadway  is  required  to  carry 
an  appreciable  amount  of  heavy  traffic,  granite 
setts  would  make  a  good  pavement  on  steep 
gradients.  The  success,  however,  of  this  type  of 
paving  depends  upon  the  careful  selection  of  the 
material  from  which  the  setts  are  made,  and,  more- 
over, to  obtain  the  best  results  the  latter  should 
be  worked  into  dressed  blocks.,  presenting  an  even 
surface  to  the  traffic,  and  should  be  laid  with  narrow 
joints.  A  paving  sliould  be  durable,  sanitary, 
silent,  easily  maintained  and  repaired,  and  slioulil 
provide  good  foothold  for  horses,  and  reduce  to  a 
minimum  the  danger  of  skidding  of  mechaiiically 
propelled  vehicles.  As  the  question  refers  to  steep 
gradients,  the  primary  condition  that  the  selected 
material  must  satisfy  is  the  last  mentioned,  and 
granite  setts  of  the  best  quality  have  this  charac- 
teristic in  addition  to  the  foregoing.  The  rock 
used  in  the  manufacture  of  paving  setts  should  be 
hard  and  tough,  in  order  to  wear  well  and  with- 
stand severe  blows ;  it  should  be  non-absorbent,  so 
as  to  be  sanitary  and  unaffected  by  frost.  Tlie 
chief  constituents  of  granite  are  quartz,  felspar  and 
mica,  the  two  former  of  which  are  higlily  resistant 
substances,  while  the  mica  is  a  soft  mineral;  and 
it  is  essential  that  a  correct  balance  lx,'tvveen  the 
hard  and  soft  ingredients  should  exist  in  tlie 
granite  or  other  material.  A  suitable  granite  would 
contain   20  per   cent,   or   thereabouts,   of    the    soft 
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minerals.  If  the  granite  has  too  fine  a  grain,  and 
contains  too  high  a  percentage  of  the  hard  minerals, 
it  tends  to  become  smooth  and  slippery  under 
wear;  whereas,  on  the  other  hand,  if  the  stone  is 
too  coar.'^e-grained,  containing  too  high  a  percent- 
ajie  of  the  soft  constituents,  the  material  in  all 
probability  will  not  be  sufficiently  tough,  the  arrises 
of  the  setts  will  break  or  wear  unduly,  and  a  noisy, 
uncleanly  pavement  will  result.  The  material, 
llierefore,  to  be  employed  for  paving  purposes 
should  contain  the  correct  proportion  of  the  hard 
and  soft  minerals  mentioned,  and  must  be  of  a 
homogeneous,  texture.  A  granite  of  this  nature 
does  not  lose  its  grittiness,  for  the  softer  grains 
wear  quicker  than  the  harder  ones,  the  latter  form- 
ing small  nodules  on  the  surface  of  the  pavement 
upon  which  the  foothold  and  anti-skidding  projier- 
ties  of  the  material  depend.  Granite  setts  are 
often  said  to  produce  a  noisy  ijavement,  but  if  the 
.■setts  are  comijosed  of  carefully  dressed  blocks,  and 
are  laid  with  narrow  joints  on  a  firm  foundation, 
no  serious  nuisance  should  occur.    (M.  T.  K.,  Shyl.) 

490.  Hydraulics — Find  the  ratio  which  must  exist 
between  the  breadth  and  depth  of  water  flowing  in 
an  opieii  channel  of  rectangular  cross-section,  in  order 
that  the  velocity  of  flow  may  be  at  its  maximum. 
(,N.  W.  K.,  Bu7-y  St.  Edmunds.) 

Tlie  following  formula  is  frequently  used   to    find  the 
lelocity    of     water    flowing    in     open     channels  —  viz., 

Where  V  =  velocity  of  How  in  feet  per  second 

C  =  constant  depending    upon    the    condition  of 
the   channel 

.     ,       ,.  1,1      area  of  channel 

7)1  =  hydraulic  mean  depth  = 

wetted  perimeter 
i  =  inclination  of  channel. 
In  this   formula  C  and  i  are  always  constant,  so  if  the 
velocity  is  to  be  maximum,  m  must  be  maximum. 
Let  ,1  -depth  of  channel 
and  ?/ =  lireadth  of  channel 

then  - 


2x 


V 


The  product  .v  y  is   always  a  constant  quantity,  though 
■r  and  y  are  each  variable  — 

i.e.,  .ii/  =  K 
I  =^ 

Since   .1'  {I  is  constant  — '—^ —    w'ill    be    maximum    whea 
a.v  +  !/ 
{2.1- +  y)  is  minimum. 

2.C  +  ij  —  2x  +  — and  differentiating 


!,;.<• 


Kch 


=  0 


2=^.  =11 


2.r-  =,f,/  ,c=o 

2.V  =  ;/ 

.■.  .c  =  —  or  0.  The  latter  value  is  absurd. 
2 

.'.  for  maximum  velocity  the  breadth  of  a  rectangular 
haunel  should  lie  twice  the  depth. 

(J.  G.  W.,  Vownpatrich.) 


Taking  the  well-known  Chezy  formula  V  =  C  V  mi. 
Where  V  =  velocity 
C  =  constant 

m  =  hydraulic  mean  depth 
1  =  inclination. 
The   factors  on  the   right-hand  side   of  the   expression 
which  are  constant  are  i  and  also  C,  which,  though  varying 
in  extreme  cases,  may  fur   all  practical  purposes  he  taken 
as  constant  also. 

This  leaves  us  then  with  m  the  variable  factor. 
_       area  of  flow      _  b  x  d 
wetted  perimeter     2d  +  0 
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Xow  for  anyone  case  the  area  of  flow   is  constant  j  tluni 
let  b  X  d  =  a. 

Then  d  =  - 

h 


Multiplying  top  and  bottom  by  b,  i»  =  - 
Differentiatin 


.lb 
2a  +  b' 
dm_a{;2a-vh'')-ab^2b 
db  (2a  +  b')- 

2<i-  +  ab-'— 2ub- 


|i— ab= 


(2,1  X  tr)- 

X-  ■  1.  ''"'        n 

r<ow  ni  IS  a  maximum  when   =0 

db 

■     2a-'— ab*     ^^ 

(2a  +  6-J- 

.-.  2o'-  =  flb^ 
2a  =  6= 
lmt<i  =  b.i     2brf  =  b- 
.-.  (/  =  ib. 

The  foregouu;  shows  that,  to  ohlain  the  greatest 
Velocity,  the  depth  should  be  equal  to  half  the 
hreadth;  for  xjractical  reasons,  however,  it  is  soilie- 
liiues  necessary  to  lessfii  the  depth,  as,  for  in- 
stance, to  lessen  the  strain  upon  the  sides.  It  is 
also  interesting  to  note  that  this  proportion  arrived 
at  gives  the  least  wetted  perimeter,  and  therefore 
necessitates  the  lear-t  quantities  of  material  lo  con- 
struct   it.     (.X.   S.   J.^   blrkrnhead.) 


SEWAGE   COMMISSION   AND   MANUFACTURERS' 
WASTES. 


MR.    EDWARD    HALLIWELL    AND    THE    NINTH    REPORT. 

A  iiinnber  of  points  in  the  recently  issued  Ninth 
Report  of  the  Koyal  Commission  on  Sewage  Disposal, 
which,  it  will  be  recollected,  deals,  for  the  mo.~t  part, 
with  the  discharge  of  manufacturing  waste  which  for 
any  reason  cannot  be  taken  into  the  sewers,  are 
touched  upon  by  Mr,  Edward  Halliwell,  P. i.e.,  chief 
inspector  to  the  Kibble  Joint  Committee,  in  his  report 
for  the  year  ended  March  yist  last. 

Mr.  Halliwell  quotes  llie  view  of  the  commission 
that  the  Rivers  Pollution  Prevention  Act,  1876,  is,  as 
regards  these  liquids,  unsatisfactory,  and  ought  to 
be  amended,  and  adds  that,  briefly,  the  .suggested 
alterations  mean  that  the  new  ceirtral  authority  should 
fix  a  general  standard  for  etK'h  trade,  and  that  the 
exceeding  of  a  standard  is  an  offence  for  which  a 
penalty  should  be  imposed.  Provision,  he  further 
points  out,  is  made  for  appeal  by  the  manufacturer 
to  the  central  authority,  and  the  commissioners  sug- 
gest, for  the  guidance  of  the  central  authority,  what 
limits  of  impurity  should  be  fixed   for  each  trade. 

In  fixing  the  ijrovisioiial  standards  they  divide  the 
wastes  into  two  classe.~ — namely,  (1)  "  trhivse  for  which 
efficient  purification  is  practicable,"  and  (2)  "  those 
for  which  efficient  i)urification  is  not.  in  the  present 
state  of  knowledge,  i)racticable."  They  sul>divide 
the  first  class  into  two  groiqis — "  those  cases  in  wliicli 
the  adequate  reduction  of  solids  in  suspension  may 
be  regarded  as  efficient  purification."  and  "  those 
cases  where  the  dissolved  impuTities  should  also  be 
removed." 

"  It  is  interesting,"  ob.serves  Mr.  Halliwell,  "  to 
find  in  this  latter  group  that  4  parts  per  lOU.OOU  of 
dissolved  oxygen  absorption  in  five  days  is  the  sug- 
gested standard. 

"  As  the  commission  in  a  previous  report  have 
defined  '  pollution,'  and  have  fixed  the  standard  for 
.sewage  effluents  at  2  parts  per  100,000  of  dissolved 
oxygen  absorption  in  five  days,  it  would  seem  less 
contradictory  if  they  had  stated  that  4  parts  per  100,000 
of  dissolved  oxygen  absorption  was  the  limit  of  pollu- 
tion which  could  be  allowed  rather  than  term  it 
'  efficient  purification.' 

"  It  is  surprising  to  find  that  the  cla.ss,  '  those  for 
which  efficient  [lurification  is  ijracticable,'  includes 
the  liquids  from  breweries,  tanneries,  wool-scourers, 
&c.,  wliereas  the  liquids  from  bleachers,  paper-makers, 
cotton  printers  and  dyers,  &c.,  are  included  in  that 


i-la*s  '  for  which  efficient  purification  is  not,  in  the 
pie.sent  state  of  knowledge,  practicable.' 

"  Kxperience  in  this  watershed  points  to  the  former- 
mentioned  liquids  as  being  much  stronger  and  as 
difficult  to  purify  efficiently  as  those  in  the  latter 
group. 

"  There  seems  good  reason  for  thinking  that  some 
trades  have  been  included  in  the  heading  '  for  which 
efficient  purification  is  not,  in  the  present  state  of 
knowledge,  practicable,"  because  the  commission  have 
cither  not  had  the  time  or  the  opportimity  of  making 
the  experiments  which  they  have  carried  out  in  those 
trades  in  which  they  have  fixed  a  limit  of  dissolved 
impin'ity. 

'■  In  the  second  group  the  standard  for  liquids  from 
(•lit ton  dyeing  is  fixed  at  4  parts  per  100,000  of  sus- 
[..ndi'd  solids,  and  from  the  calico  printers  and 
lileachers  the  standard  is  6  parts.  In  this  watershed 
one  often  finds  that  bleaching  is  carried  on  as  a 
preliminary  process  to  cotton  dyeing,  and  that  cotton 
dyeing  is  largely  carried  on  by  calico  printers.  Jt 
would  cau.se  less  difficulty  in  administration  if  the 
standard  was  the  same  in  each  trade. 

■■  In  the  suggested  alteration  of  the  law  provision 
is  also  made  for  the  rivers  boards  to  require  more 
stringent  standards,  with  appeal  to  the  central  autho- 
rity. This  provision  is  a  very  desirable  one,  as, 
although  in  the  Ribble  watershed  niany  of  the 
bleachers,  calico  printers  and  paper-nuikers  discharge 
effluent*;  which  meet  the  standard  of  suspended 
matter,  there  is  still  marked  pollution  of  the  stream. 
"  In  eonimentiiig  (see  p.  95  of  the  Niulh  lieport) 
up(m  a  table  of  figiu-es  relating  to  liquids  from  jniper 
works,  which  I  had  presented  when  giving  evidence, 
the  connuission   state:  — 

"  In  the  six  foregoing  crude  liquids  the  suspended 
solids  varied  from  35  to  135,  the  average  being  84 
parts  per  100,000.    In  the  twenty-one  tank  and  filter 
eftliients  the  variation  in  suspended  solids  was  from 
2-4  to  280,  the  average  figure  being  8-9.    The  tank 
treatment  had  thus,  on  the  whole,  effected  a  very 
considerable    reduction    in    the    suspended    matter. 
Neither  crude  liquids  nor  tank  effluents  developed 
sulphurefted  hydrogen  on  incubation,  although  the 
figures  for  '  oxygen  absorbed  '  from  permauganiate 
showed    the    presence    of    considerable    oxidi sable 
matter  in  the  effluents  as  discharged. 
"  Whereas  a  more  careful   reading  of    the   figuics 
shows   that,   in   the   six   foregoing  crude    liquids    tlie 
suspended  solids  varied  from  59  to  290,  the  average 
being  166  parts  per  100,000;    and  eight    out    of    the 
twenty-seven  crude  liquids  and    tank    effluents    de- 
veloped sulphuretted  hydrogen  on  incubation." 

In  conclusion,  Mr.  Halliwell  adds  that,  while  it 
is  inopportune  at  the  present  time  to  critici.se  in 
detail  these  many  recommendations,  it  would  per- 
haps be  liroper  to  state  that,  although  there  are  some 
features,  particularly  with  regard  to  standards  and 
analytical  procedure  necessitated  by  the  standards 
with"  which  he  is  not  in  agreement,  there  are  many 
reconunendations  which,  if  embodied  in  a  new  Rivers 
Pollution  Act,  would  result  in  a  marked  improve- 
ment in  the  condition  of  avers  in  this  watershed. 
The  prevention  of  pollution  by  the  sludging  of  mill 
lodges  and  the  simplification  of  the  legal  proicedure, 
particularly  with  regard  to  the  time  taken  to  obtain 
a  decision,  would,  he  considers,  be  most  valuable. 


The  Civic  Engineer's  Who's  Who,  compiled  by  the 
editor  of  The  Surveyor  and  Municipal  and  County 
Engineer,  for  a  second  annual  issue  is  remarkably 
complete.  The  biographical  matter  is  full  and 
methodically  aiTaiiged.  The  book  is  j)iiblished  by  the 
St.   Bride's  Press,  lAmiUi<!i.— Liverpool  Courier. 

The  Road  Board  and  Holland  County  Council.— At 
a  meeting  of  the  Rnads  and  Bi-idgcs  Comiiiittee  of  the 
IIullaml°Coiuity  Council  on  Tuesday,  a  letter  was 
read  from  the  Road  Board  in  reply  to  the  council's 
application  for  the  usual  grant  in  aid  of  the  upkeep 
of  the  main  roads.  The  board  stated  that  on  the 
basis  of  the  proposed  expenditure  on  the  council's 
main  roads  they  saw  no  reason  for  acceding  to  the 
application  for  a  grant.  The  board  required  that 
councils  applying  for  grants  should  satisfy  them  that 
they  were  making  adequate  provision  for  the  repair 
and  maintenance  of  the  roads.  The  chairman,  Alder- 
man Whitsed,  said  the  grant  was  refused  because  the 
council  would  not  spend  £24,000  on  the  roads,  as  they 
usually  did,  but  on  account  of  the  war  proposed  to 
sj)end  only  1 15,000.  Mr.  Hutson  remarked  thai, 
under  the  present  circumstances  he  considered  that  the 
council  were  doing  the  proper  thing  in  not  spending 
so  much  money  on  the  roads. 
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Law  Notes. 


The  Editor  will  be  pleased  tn  answer  any  questions  afjeoting 
the  nractice  ol  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper. 
Oft  una  side  only)  should  be  addressed  to  The  hditor, 
at  the  office  of  The  Surveyok,  accompanied  by  the  writer  s 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    bo    published   should    also   furnish    a      nom    de    I 


plume."  n'Jiere  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  tor  direct  reproduction — i.e.,  without 
re  -  drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


QUEUIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive   words   as   noms   de   plume.     The    letter   X,   cojft 
bmauous   such   as   i.l.Z.,    and   words  sucli   as   -engineer 
and  ■•  surveyor,"  shjald  never  be  used. 


Eaik-gkound;  iMuiSANCE.—"  Perplexed "  writes: 
^our  advice  upon  tiie  loilowiug  vviii  be  greatly  appre- 
ciated: A  plot  of  vacant  land  was  let  on  a  yearly  lease 
w  a  showman.  A,  with  roundabouts,  swings,  &c., 
wliuch  he  used  as  a  lair-ground,  there  be,:ug  several 
van  dwellings  occupied  by  .about  twenty  persons  on 
the  site.  Arrangements  were  made  with  tlie  water 
oompany  for  a  sufficient  supply  of  water  by  means 
of  a  temporary  conuectiun  between  a  staudpipe  at 
the  adjoining  cottages  and  a  tank  placed  on  tue  site. 
1  was  informed  that  they  had  also  made  arrange- 
ments with  the  surrouuaing  cottages  and  the  pro- 
prietor of  an  eating-house  with  wnom  they  wejre 
customers  for  the  use  ol  their  water-closets,  to  tnere 
was  no  ev.idenc©  of  a  nuisance  on  the  site.  A  notice 
under  sec.  30  of  the  Public  Health  Act,  ia75,  was 
served  on  A  to  provide  a  separate  water-closet  for 
each  sex,  constructed  in  accordance  with  the  council's 
by-laws,  but  before  the  time  expired  for  taking 
further  aciion  he  moved  away.  Since  then  A  has 
sub-iet  the  ground  at  intervals  to  various  other  show- 
men for  a  week  or  so  for  the  same  purpose.  A  fresh 
notice,  as  above,  was  served  on  A  and  one  of  the  show- 
men occupying  the  ground,  when  they  again  moved 
away.  Now  some  of  the  cottagers  object  to  these 
van-dwellers  using  their  water-closets.  (1)  Does  the 
word  "  house  "  an  sec.  36  of  the  Public  Health  Act, 
1875,  include  van,  tents,  &c.  ?  (2)  Under  this,  sec- 
tion if  the  notice  is  not  complied  with  the  local 
authority  may  themselves  do  the  work  and  recover 
the  costs;  but  as  these  van-dwellers  are  constantly 
moving  from  place  to  place,  could  the  costs  be  re- 
covered from  A  or  the  owner  of  the  land  ?  (3)  Could 
this  land,  when  occupied  as  a  fa.r-ground  by  steam 
engines,  roundabouts,  &c.,  be  held  to  be  a^  work- 
place, and  a  notice  served  undei-  sec.  9  of  the  Faccory 
and  Workshop  Act,  19U1,  to  provide  water-closets  ? 
1  believe  a  cab-yard,  also  a  cab-rank,  have  been  held 
to  be  work-places  for  the  purpose  of  this  section. 
(4)  Do  the  words  "  every  building,"  sec.  22  of  the 
Public  Health  Amendment  Act,  1890,  include  vans, 
&c.,  and  would  it  be  better  to  take  proceedings  under 
this  section  ?  (5>  Does  sec.  9  of  the  Housing,  Work- 
ing Classes  Act,  1885,  have  any  bearing  on  th;s  ques- 
tion ?  (6)  Would  action  'taken  under  sec.  94  of  the  ' 
Public  Health  Act,  1875,  meet  the  case,  seeing  that 
the  owner  of  the  land  is  not  the  owner  of  the  van 
dwellings  .' 

(1)  We  think  not,  although  this  would  appear  to  be  a 
question  of  fact  (c;.  Woottcn  v.  Bishop,  f907,  71  J.F.,  334J. 
iu  the  absence  o£  any  exclusive  definition  in  the  statute,  the 
word  "  house "  must  be  construed  in  its  ordinary  popula.r 
meaning.  JMoreover,  it  was  held  in  Newell  v.  Ormskirk 
Urban  District  Council,  1907,  71  J.P..  119,  that  a  portable 
theatre,  constructed  of  wood,  and  erected  for  a  short  period 
only,  where  the  intention  ol  the  proprietor  was  to  move 
■  lo  auother  locality  within  a  short  time,  was  not  a  "  build- 
ing "  within  the  meaning  of  by-laws  made  under  sec.  157 
of  the  Public  Health  Act,  1675.  (2)  In  view  of  our  answer 
to  (1)  this  does  not  arise.  Expenses  under  sec.  36  are 
recoverable  from  "the  owner" — i.e.,  the  owner  oi  the 
"house"  upon  whom  the  notice  is  served.  (3)  Sec.  9  of  the 
Factory  and  Workshop  Act,  1901,  only  applies  to  factories 
and  workshop.^  (not  workplaces).  'J'he  term  "  workshop  "  is 
defined  in  sec.  149,  and  clearly  does  not  include  land 
occupied  as  iu  the  present  case.  The  case  referred  to 
(iSeniiett  v.  Harding,  1900,  2  Q.B.,  39)  turned  upon  the  mean- 
ing of  workplace  iu  sec.  38  of  the  Public  Health  (London) 
Act.  1891.  (4)  From  the  answers  to  (1)  and  (3)  it  will  be 
seen  that  sec.  22  of  the  Public  Health  Acts  Amendment  Act, 
1890,  does  not  apply  to  this  case.  (5)  Yes.  If  a  nuisance 
arises  it  can  be  ilealt  with  as  if  it  were  a  nuisance  within 
sec.  91  of  the  Public  Health  Act,  1875.  (6)  The  notice  must 
be  served  on  "  tlie  person  by  whose  act,  default,  or  suffer- 
ance the  nuisance  arises  " — i.e.,  the  van-dweller.  If,  how- 
ever, "  he  cannot  be  found  "  (as  if  leaves  the  district  with  a 
nuisance  ou  the  land),  the  owner  of  the  land  must  be 
served  as  the  owner  of  the  "  premises "  (see  definition  in 
sec.  4)  on  which  the  nuisance  arises.  (7)  Apart  from 
summary  proceedings  for  the  abatement  of  a  nuisance,  an 
action  (in  which  the  Attorney-General  mtist  join)  might  be 
brought  for  an  injunction  to  restrain  the  van-dwellers  from 
occupying  the  land  in  the  absence  of  proper  sanitary 
arrangements.  (See  Attorney-General  v.  Brown,  Times, 
July  23,  1698;  Attorney-Ccncral  v.  Stone,  185J,  60  J.P.,  168.) 


Sewek  or  Drain. — "  Velox  "  writes:  (1)  Will  you 
kindly  inform  me  as  to  whether,  in  your  opinion,  any 
of  the  drains  shown  on  tlie  accompanying  plan  con- 
stitutes a  public  sewer  ?  If  any  part  of  the  system 
does  constitute  a  sewer,  will  you  kindly  state  which? 
(2)  In  regard  to  the  cesspool,  who  is  responsilile  for 
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the  emptying  of  this  ?  The  cottages  are  owned  by 
one  owner,  and  the  tenants  throw  the  slop-water  down 
the  gullies  shown  on  the  plan.  Sec.  19  of  the  Public 
Health  Act  Amendment  Act  is  not  in  force  in  the 
parish  ■ 

(1)  Assuming  that  the  drainage  system  is  that  of  the  yard 
only,  and  not  of  the  cottages,  we  have  arrived  at  the 
opinion,  not  without  some  ditticulty,  however,  that  all  these 
pipes  are  "  sewers."  Looking  at  the  definition  of  "  drain  " 
in  sec.  4  of  the  Public  Health  Act,  1875,  they  are  clearly 
not  "  used  for  the  drainage  of  one  building  only."  Are 
they  used  for  the  drainage  of  "  premises  within  the  same 
curtilage"?  We  think  not  (see  St.  Martin' s-in-the-Fields 
Vestry  v.  Bird,  1895,  1  Q.E.,  428;  Hams  v.  Sunfield,  1904. 
68  J. P.,  516).  In  the  latter  case,  Justice  Phillimore  said  : 
"  I  am  clearly  of  opinion  .  .  .  that  the  word  curtilage 
cannot  be  applied  to  anything  which  is  common  to  more 
than  one  messuage,  and  that  two  separate  houses  occupied 
by  two  different  sets  of  people,  so  as  to  be  separate  and 
independent  dwellings,  cannot  be  premises  within  the  same 
curtilage."  (2)  The  cesspool  is  not  part  of  the  sewer 
(Meader  v.  If  est  Cowes  Local  Board,  1892.  3  Ch.,  18);  and 
if  any  nuisance  exists  at  the  cesspool  the  liability  to  abate 
it  is  on  the  owner  of  the  yard  and  garden  iButt  v.  .S'nou', 
1903,  89  L.T..   302). 


Private  Street  Works  Apportionment. — "T.  A.  J." 
writes :  Will  you  please  inform  me  how  I  should 
apportion  the  cost  of  a  sett  crossing  over  a  footpath 
in  a  street,  the  street  being  made  up  under  the  Public 
Health  Act,  sec.  150.  (1)  Should  the  cost  of  the  cross- 
ing be  apportioned  over  the  whole  of  the  frontage 
owners,  or  on  the  one  frontage  owner,  or  sliould  the 
cost  of  the  ordinary  flagging  of  the  footpath  be  taken 
through  the  sett  crossing,  and  extra  only  (setts  over 
flags)  be  charged  to  the  frontage  owner  where  the 
crossing  is  required  ?  (2)  Would  the  solution  be  the 
same  if  the  street  had  l)een  made  up  under  the  1892 
Act? 

(1)  See  the  answer  to  the  questions  submitted  by  "  Ipse 
Jure  "  in  our  issue  of  May  28th  last,  at  page  674.  The  ease 
of  Wakefield  Urban  Sanitary  Authoritu  \.  Mander  (1880). 
5  C.P.D.,  248,  there  cited,  is  some  authority  for  saying  that 
the  whole  of  the  cost  of  the  crossing  should  be  apportioned 
on  the  one  frontage  owner,  as  sec.  150  distinguishes  between 
"  paving "  and  "  flagging."  We  have  found  no  direct 
authority  on  the  point  raised,  however,  which  must  be 
regarded  as  a  doubtful  one.  (2)  Under  the  Private  Street 
Works  Act,  1892.  the  cost  of  the  crossing  should  be  appor- 
tioned over  the  whole  of  the  frontage  owners.  (See  The 
Clac'on  Local  Board  v.   I'ouncr  &  Sons,  1895.  1  Q.B..  395.) 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  marie  use  of,  and  we  shouid  be 
o'jiigetl  if  correspondents  would  therefore  send  oniy 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  withoiii  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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LOCAL  GOVERNMENT   BOARD   INQUIRitS. 

The  Editor  invitet  fha  co-operation  of  Sckvbyok  readers 
truh  a  view  to  making  tfie  information  given  under  this 
head  aa  complete  and  accurals  a$  possible. 


INQUIRIES  HELD. 
Barnsley  T.C.  (July  14th.  Mr.  H.  Shelford 
I'.idwell).— £15,073  for  the  purposes  of  the  electricity 
undertaking. — It  was  explained  that  the  scheme  was 
originally  postponed  owing  to  the  outbreak  of  war. 
liut  the  increased  demand  last  winter  rendered  the 
application  imperative.  The  strain  was  such  that  the 
plant  was  on  the  verge  of  collapse.  The  corporation 
had  now  a  large  numl)er  of  applications  for  supplies 
of  power,  which  could  not  l)e  delayed.  The  corpora- 
tion were  now  only  able  to  give  one-quarter  of  the 
power  required  by  the  munitions  factory  which  was 
being  established  in  the  town.  The  Local  Govern- 
ment Board  had  authorised  preparations  to  stipply 
tlie  munitions  factory.  The  original  proposal  had 
lnH>n  reduced  to  the  absolute  minimum. 

Beverley  R.D.C.  (July  10th.      Mr.  A.  G.  Drui-y).— 

C12,(XiO  for  sewerage  works  for  the  townships  of 
Brantiugham  and  Elloughton. — It  was  mentioned 
that,  though  the  scheme  sliould  be  approved,  the  work 
would  not  be  carried  out  until  the  conclusion  of  the 
war.  Mr.  F.  Graham  Fairbank,  the  engineer,  of 
Messrs.  Fairbank  &  Son.  York,  stated  that  the  pro- 
posed outfall  would  discharge  into  the  river  Huralwr 
on  the  ebb  tides,  and  to  cope  with  the  sewage  at  those 
times  when  it  could  not  be  discharged  he  projKj.sed 
to  pro%'ide  an  underground  storage  tank  with  a  hold- 
ing capacity  of  40,000  gallons.  The  mouth  of  the 
outfall  would  be  below  water  all  the  time,  and  there 
would  be  an  automatic  valve  which  would  not  come 
ii'.to  action  until  one  hour  aft«r  the  tide  had  started 
to  ebb,  and  it  would  cease  its  action  one  hour  before 
tt>p  water;  so  that  there  would  be  dis<:liarging  going 
nil  for  four  and  a-half  hours.  On  behalf  of  Brant- 
iugham, it  was  represented  that  it  should  be  made  a 
.-special  drainage  district,  l)Ut  the  in.^ipector  .said  he 
did  not  think  it  probable  the  Local  Government  Board 
would  consent  to  this  for  such  a  small  parisli. 

Bridlington  T.C.  (July  13th.  Mr.  H.  Shelford 
Bidwell). — This  was  an  inquiry  into  the  application  for 
approval  of  the  appropriation  of  a  site  for  a  refuse 
destructor  on  land  on  the  west  side  of  the  electricity 
works.  —  Mr.  \V.  H.  Shawcross,  barrister,  for  the 
council,  referred  to  the  difficulties  the  council  had 
e.xperienced  for  many  years  in  disposing  of  the  refuse 
of  the  town.  If  the  proposed  site  was  utilised,  it  was 
estimated  that  there  would  be  a  total  saving  of  ,€846 
per  amium,  after  deducting  £466  per  annum  in  repay- 
ment of  capital  and  interest  on  the  cost  of  the 
destructor,  which  was  put  at  £6,332.  Evidence  in 
favour  of  the  site  was  given  by  Mr.  Gieenwell,  sanitary 
inspector;  Mr.  A.  Everingliam,  acting  borough  engi- 
neer ;  Captain  Arthur  John  Beckett,  borough  electrical 
engineer;  Dr.  A.  K.  .larrat),  medical  oflicer  of  health  ; 
Mr.  George  Watson,  of  the  New  Destructor  Company  ; 
Mr.  F.  O.  Kirby,  borough  engineer,  Doncaster ;  and 
Mr.  S.  S.  Parker,  surveyor  and  waterworks  engineer, 
I  Gainsborough. 

Dublin  T.C.  (July  7th.  Mr.  P.  C.  Cowan).— This 
was  an  inquiry  into  petitions  presented  by  the  cor- 
poration for  Provisional  Orders  confirming  improve- 
ment schemes  in  the  city.  The  areas  concerned  were 
(1)  Crabbe-lane,  (2)  Boyne-street,  (3)  widening  and  im- 
proving Lower  Liffey-street,  and  the  amounts  of  the 
loan.-  required  were'  (1)  £39,.350,  (2)  £22.075,  and  l.'J) 
£6.00f). — Alderman  Thomas  Kelly,  chairman  of  the 
Housins  Committee,  dealing  with  the  Crabbe-lane 
area,  said  the  people  there  were  housed  in  old,  dilapi- 
dated, insanitary  dwellings.  Most  of  the  houses  were 
built  in  the  early  part  of  the  eighteenth  century.  It 
was  proposed  under  the  scheme  to  erect  dwellings 
for  162  families.  That  would  accommodate  all  the 
families  there  at  present.  If  a  cottage  plan  were 
'dopted  it  would  not  accommodate  half  the  number 
:   people   requiring  dwellings;    therefore  he   was   in 

ipport  of  three-storey  blocks  to  be  let  at  rents  vary- 
ing from  3s.  to  4s.  The  inspector  said  that  on  the 
figures  there  would  be  a  loss  of  £2,027  on  the  scheme ; 
that  would  mean  a  loss  of  about  £12  per  dwelling  per 
annum,  or  5s.  a  week  on  each  house.  The  average 
rent  would  be  3s.  6d.,  but  the  actual  rent  should  be 
nearly  8s.  6d.  to  make  it  a  self-supporting  scheme. 
Alderman  Kelly;  Of  course,  that  is  impossible;  we 
know  this  scheme  could  not  l)e  self-supporting.  Mr. 
Cowan  said  that,  putting  three  or  four  storeys  on 
top  of  one  another  was  not  housing  at  all— it  was 
warehousing  the  people;    and  on  that  aspect  of  the 


rase  he  would  plead  for  reconsideration  by  the  Hous- 
ing Committee.  The  only  thing  in  favour  of  building 
three-storey  houses  there  was  that  these  people  are 
said  not  tu  be  migratory  people — a  very  vague  expres- 
sion which  had  not  been  explained  to  him.  He 
thought  the  corporation  were  taking  a  very  backward 
stop  in  building  so  many  three-storey  houses.  The 
idea  should  be  to  give  tlie  working  classes  homes,  not 
boxes  in  blocks,  especially  when  the  cost  had  to  be 
defrayed  out  of  the  ratepayers'  pockets.  Mr.  Thomas 
J.  Franks,  solicitor  (Messrs.  Franks  &  Uulton),  gave 
evidence  in  reference  to  the  property  in  Ormond-quay 
and  Lower  Liffey-street.  The  inspector  said  he  would 
reixirt  favourably  to  the  Local,  Government  Board  in 
regard  to  a  portion,  at  least,  of  the  scheme.  Subse- 
quently Mr.  Cowan  opened  an  inquiry  Ln  reference 
to  an  application  by  the  corporation  for  a  loan  of 
£36.0^0  for  the  erection  of  houses  on  the  M'Caffrey 
estate,  adjoining  the  North  Dublin  Union,  and 
£12,940  for  houses  for  the  working  classes  at  St. 
James's-wulk,  Rialto. 

APPLICATIONS  FOR  LOANS. 

Bournemouth  T.C. — £400  for  the  construriK.n  i.i 
mads  and  paths  at  the  cemetery. 

Bristol  T.C. — £S50  lor  works  of  drainage. 

Derbyshire  C.C— £6,000  for  the  extension  of  Pen- 
nuMc  hosijital,  and  £1,600  for  a  secondary  school  at 
Ilki-ston. 

Erith  U.D.C.— £15,300  for  new  electrical  plant. 

Luton  T.C— £4,000  for  the  electricity  undertaking. 

Northants  C.C— £7,500  for  a  technical  institute. 

Sheffield  T.C     ClO.oOO  for  electricity  plant. 

West  Riding  C.C — £5,000  for  hospital  extension, 
and    L-jOO  for  a  school  at  Bentley. 

Weymouth  T.C— £2,200  for  electricity  cables  and 
ser\  ICL'S. 

LOANS   SANCTIONED. 

Brixham   U.D.C-  C'liiii  for  ilh 
for  a  hospital. 

Derby  T.C. — £325  for  fencing  a  recreation  grdiind. 

Itchen  U.D.C— £720  for  road  improvement. 

Lewisham    B.C.— £1,946  for  street  improvements. 

Newport  (Men.)  T.C— £1,493  for  the  purchase  of  a 
silr  (or  .1  di>lniriiir,  and  £6,9.50  for  road  widening. 

Shoreditch  B.C.— £.300  for  the  purcliase  of  elec- 
tricity  nielers. 

stepney    B.C.— l;2l,0(l()   tor  clectiicai    ina<'hinery. 
FORTHCOMING   INQUIRIES. 

JUL!'.  £ 
20.— Llangefni.      For  the  purposes   of   allot- 
ments (Mr.  F.  H.  Tulloch)        460 

20. — Wincanton.      For  works  of  water  supply 

(Mr.  P.  M.  Ciosthwaite) 3,300 

21. — Bideford.       For  works  of   water  supply 

(Mr.  P.  M.  Crosthwaite) "...  — 

21. — Walsall.       For    the    purposes    of    street 

improvement  (Mr.  F.   11.  Tulloch)       ...  — 

21.— Warrington.        For    the    provision    of    a 

hospital  (Dr.  W.  W.  E.  Fletcher)         ...         1,500 
23. — Falmouth.       For  the  purposes  of  burial 

grounds    and    allotments    (Mr.    P.    M. 

Crosthwaite)  3,2.30 
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HAYWARDS  LIMITED. 


We  are  asked  to  state  that,  with  the  consent  of  the 
Hoard  of  Trade,  the  name  of  the  well-known  firm  of 
Hayward  Brothers  &  Eckstein,  Limited,  engineers 
and  ironfounders,  187  to  201  Union-street,  Borough, 
London,  S.E.,  has  been  altered  to  Haywards,  Limited. 

.\Ir.  George  F.  Pittar,  the  managing  director,  writes: 
"  Our  Mr.  Wm.  Eckstein  and  his  family  are  English 
of  several  generations  back,  and  he  has  served  many 
years  in  the  public  works  department  of  India;  but 
it  has  been  suggested  by  several  of  our  principal 
clients  that,  owing  to  the  present  state  of  public  feel- 
ing in  connection  with  the  war,  the  retention  of  his 
name  in  the  firm  may  mislead  some  of  our  corre- 
spondents and  cause  them  to  imagine  there  is  some 
German  interest  in  the  business.  As  a  matter  of  fact, 
the  firm  is  entirely  a  British  one,  founded  in  1783, 
registered  as  a  Joint  Stock  company  in  1896,  and  it 
has  no  connection,  directly  or  indirectly,  with  any 
German  or  Austrian  interests.  All  the  business  of 
the  company  will  be  conducted  as  heretofore.  Various 
contracts  for  Government  work  are  being  carried  out, 
but  inquiries  and  orders  will  be  attended  to  with  all 
care  and  promptitude." 
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Municipal  Work  In  Progress  and  Projected. 


The  Editor  in 


itcs  the  co-operation  oj  Sdeteior  readers  with  a  view  to  making  information  given  under  this  head 
complete  and  accurate  as  possible. 


The  following  aie  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
iSiiildings  —  Bgremont,  Louth ;  refuse  collection  — 
Dover;  roads  and  materials— Castle  Ward,  Essex, 
VValton-le-Dale,  Westminster;  sewerage  and  sewage 
disposal— Ohester-le-Street,  Coventry,  Fareham,  Swin- 
don; water,  gas  and  electricity— Bradford.  Particu- 
lars of  other  projected  works  will  be  found  in  our 
■•  Lo€al  Govevjinient  B(iard  Inquiries  "  page. 

BUILDINGS. 

Bournemouth  T.C.— A  letter  has  been  received  from 
tlie  Local  Government  Board  stating  that  the  board 
agreed  that  the  provision  of  groynes  for  the  protection 
of  the  Undercliff  Drive  was  necessary,  but,  in  existing 
circumstances,  think  the  cost  should  be  defrayed  out 
of  revenue.  At  the  same  time,  as  the  work  must  be 
regarded  as  more  or  less  experimental,  the  board  sug- 
gest that  the  council  should  consider  whether  some 
cheaper  form  of  construction  could  not  be  adopted 
in  view  of  the  possibility  that  several  more  groynes 
might  be  required.  It  accordance  with  the  suggestion 
of  the  Beach  Committee,  the  borough  engineer,  Mr. 
F.  W.  Laccy,  reported  that  he  had  carefully  considered 
as  to  the  best  means  of  constructing  the  proposed 
experimental  groyne  across  the  beanh  and  foreshore 
adjoining  the  Undercliff  Drive.  The  groyne  would  be 
constructed  witli  old  tramway  rails  driven  into  the 
bed  of  the  sea  from  6  ft.  to  8  ft.  as  piles.  These  piles 
would  be  about  8  ft.  apart,  and  encased  with  concrete 
cast  in  blocks,  having  a  6-iii.  groove  on  either  side 
in  which  8-in.  concrete  slabs  would  be  placed  to  the 
height  required,  the  whole  finished  at  tlie  top  with 
a  reinforced-concrete  beam.  Having  regard  to  the 
high  price  and  difficulty  in  obtaining  suitable  timber 
for  tlie  purpose  under  existing  conditions,  he  thought 
the  above  form  of  construction  would  be  as  cheap,  if 
not  cheaper,  than  any  other.  The  probable  cost  of 
constructing  the  groyne  as  proposed  was  estimated 
to  be  from  £35U  to  £400  if  carried  out  by  the  council's 
own  staff,  which  he  recommended  in  llns  m.-r.  liaving 
regard  to  the  large  provision  for  cm  iii;_'.'iirics  and 

loss  of  time  owing   to    bad   weatlier   aii\    tractor 

would  have  to  allow  for  in  making  Iris  lender,  which 
conditions  would  not  apply  to  anything  like  the  same 
extent  if  the  corporation  did  the  work  as  proposed. 
The  council  have  agi'eed  to  carry  out  the  work  as 
propo-sed. 

Crewe  T.C. — The  plan  of  the  borough  surveyor,  Mr. 
U.  Eaton-Shore,  for  a  proposed  open-air  pavilion  at 
the  isolation  hospital  is  to  be  submitted  to  the  county 
council  for  approval. 

Egremont  U.D.C. — Tlir  iiuestiun  is  under  considera- 
tion of  buildin-  a  .-mall-iiox  hospital  at  an  estimated 
cost  of  £;3,5()(). 

Guildford  R.D.C. — It  has  been  agreed  to  pay  a  fee 
of  twerity  guineas  to  the  Canal  Syndicate  to  cover 
their  engineer's  charges  for  the  examination  of  the 
plans  and  all  legal  expenses  in  connection  with  the 
leconstruction  of  the  Pirbright  Canal  Bridge.  With 
respect  to  Wisley  Bridge,  the  council  decided  that 
the  existing  abutment  should  be  relied  upon  as  a 
sufficient  protection  from  the  river,  that  a  new'  abut- 
ment should  be  built  behind,  but  only  carried  down 
■  to  the  gravel,  increasing  the  length  of  the  bridge 
about  8  ft.,  and  that  a  rough  protecting  slope  of  con- 
crete in  bags  should  be  constructed  where  the  south- 
west wing  was  washed  away,  at  an  estimated  cost 
of  £450. 

Louth  C.C— The  design  of  Messrs.  O'Callaghan  & 
Webb,  architects.  South  Frederick-street,  Dublin,  has 
been  accepted  for  the  new  county  council  offices  to  be 
erected   in  Dmidalk. 

HOUSING    AND    TOWN  PLANNING. 

Croydon  T.C— The  Local  Covemnieut  Board  have 
sanctioned  the  preparation  of  a  town  planning  scheme 
for  the  district  of  Beulah  Hill. 

Falmouth  T.C — A  further  instalment  of  CI, 000  is 
to  bo  borrouiil   for  workmen's  dwellings. 

Leamington  T.C— The  medical  officer  of  health, 
commenting  in  his  annual  report  upon  the  need  for 
k  housing  scheme,  writes :  "  I  am  of  opinion,  generally 
speaking,   that  the   demand   for  houses   at  a   rental 


ranging  from  4s.  Gd.  to  5s.  6d.  per  week  has  by  no 
means  decreased,  and  it  is  to  be  hoped  that  the  matter 
will  be  taken  up  again  in  earnest  at  a  more  appro- 
priate time.  The  question  as  to  whether  or  not  a 
housing  scheme  of  this  character  can  be  made  to  pay 
is,  of  course,  of  considerable  importance,  and  under 
normal  conditions  one  feels  that  such  a  desirable 
end  could  be  obtained;  but  even  if  the  work  were 
carried  out  at  some  slight  loss  to  the  ratepayers,  it 
woidd  seem  worth  doing.  It  has  been  suggested  that 
use  should  l>e  made  of  sites  from  which  buildings 
have  been  moved  by  demolition  orders.  It  is  neces- 
sai-y  to  remember,  when  considering  such  a  sug- 
gestion, that  in  practically  all  instances  where  a 
demolition  order  has  been  made  the  unsuitability  of 
the  site  for  a  dwelling-house  of  any  kind  has  b«en 
so  manifest  as  to  render  any  debate  on  such  a  question 
quite  unnecessary." 

Newcastle-upon-Tyne  T.C. — It  is  i^roposed  to  cany 
cut  a  town  planning  scheme  for  the  Denton  Burn 
area. 

Torrington  R.D.C. — In  a  letter  stating  that  the  pro- 
posal to  t)orrow  C65<l  for  housing  at  Shebear  must  be 
postponed,  the  Local  Government  Board  add:  "  With 
regard  to  the  plajis,  according  to  the  detailed  estimates 
put  forward,  the  cost  of  the  whole  scheme  should  not 
be  more  than  £530.  Unless  the  rents  could  be  mate- 
rially raised  there  would  apparently  be  a  con.sider- 
able  annual  deficit,  and  in  view  of  the  importance 
of  economy  the  board  considered  that  the  size  of  the 
proposed  houses  should  be  reduced.  There  did  not 
appear  any  sufficient  rea.son  had  been  given  for 
uuiking  the  cost  of  the  scheme  chargeable  on  the 
|)arish.  It  was  decided  to  send  the  Local  Government 
Board's  suggestions  to  the  architect,  Mr.  Medland,and 
to  lake  no  further  action  in  regard  to  the  scheme  for 
the  present. 

PARKS    AND    OPEN    SPACES. 

Oldbury  U.D.C  -Mi.  \V.  A.  Albright,  a  member 
of  the  firm  of  Messrs.  Albright  &  Wilson,  of  the  Old- 
bury  PhosphoiTis  Works,  has  handed  to  the  council 
the  title-deeds  relating  to  upwards  of  20  acres  of  land 
near  Barnfoot  Hill,  adjacent  to  Farm-road,  Langley. 
and  Moat-road,  Warley,  and  which  he  has  presented 
to  the  town  to  be  used  as  a  public  park,  playing  fields 
and  recreation  ground.  The  cost  of  the  fencing  and 
laying  out  the  ground,  amounting  to  about  C800,  has 
alM)  lieon  borne  li\'  the  generous  donor. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Dover  T.C. — It  lias  been  agreed  to  affix  the  corporate 

M'al  to  the  contract  and  agreement  with  the  Edison 
AcL-mnulators  and  the  Car  Corporation  of  Great 
Britain,  Limited,  respectively,  for  the  supply  of  six 
electric  .'icavenging  vehicles. 

Swansea  T.C. — The  town  clerk  has  received  in- 
sl  ructions  to  take  the  necessary  steps  for  revising  the 
hy-lrtws  with  a  view  to  the  compulsory  provision  of 
liack  lanes  for  new  property  in  order  to  facilitate  the 
ri'inoval  of  I'efuse. 

ROADS    AND    MATERIALS. 

Andover  R.D.C-  Tiic-  surveyor,  Mr.  ,1.  Wormald, 
has  been  requested  by  the  military  authorities  to  pre- 
|)are  an  estimate  of  the  cost  of  con,structing  a  road 
from  Park  House  eanip  towards  Bulford  to  the 
Andover  boundary. 

Antrim  R.D.C. — The  council  recently  had  under 
consideration  a  special  report  of  the  county  surveyor 
with  reference  to  the  working  of  the  direct-labour 
scheme,  and  after  discussion  it  was  decided  that  the 
Public  Works  Committee  of  the  county  council  should 
be  asked  to  prepare  a  scheme  for  direct  labour  for  the 
Antrim  district. 

Bournemouth    T.C— The    chairman    of    the    Horse 

Committee,  Councillor  Beaton,  stated  at  the  Tram- 
ways Committee  that  owing  to  the  shortage  of  horses 
it  had  l)een  suggested  that  the  trams  might  be  used, 
as  the.v  are  used  in  other  towns,  for  the  purpose  of 
street  watering.  Tlie  general  manager  was  instructed 
to  obtain  information  as  to  prices,  and  report.  It 
was  understood  that  the  watering  would  be  done  by 
means  of  apparatus  attached  to  the  trams. 
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Broadstairs  U.D.C.— Tenders  are  to  be  obtained 
i..r  ',10  tens  el  granite  niaeadani  for  certain  new  roads. 

Castle  Ward  R.D.C.— It  is  proposed  (o  carry  out  a 
road  improvement  j-eheme  .it  Pontelaiul,  at  an  esti- 
uiated  eo.st  of  ICS.IOI). 

Cork  T.C. — Congratulatury  references  were  jnade 
recently  by  members  of  the  Public  Works  Committee 
to  the  "manner  in  which  tlie  city  street  improvement 
scheme  has  been  carried  out  by  the  city  engineer,  Mr. 
S.  J.  F.  Delaney,  and  his  staff. 

Coventry  R.D.C. — An  order  has  been  received  from 
the  Local  Government  Board  investing  the  council 
with  urban  powers  with  a  view  to  making  up  a  num- 
ber of  streets. 

Essex  C.C. — In  accordance  with  the  requirements  of 
the  military  authorities,  it  has  been  agreed  to  recon- 
struct the  road  from  Bishop  Stortford  to  Ilavcrliill. 
at  an  estimated  cost  of  £7,IKJ0. 

Formby  U.O.C.  —  The  surveyor,  Mr.  T.  Urinic, 
reported  that  a  sub-committee  visited  Great  Crosby 
and  inspected  the  tar-sprayer  in  use  there,  and  as 
a  result  tliey  recommended  the  acceptance  of  tiie 
tender  of  Messrs.  Llewellin  &  James,  Limited,  of 
Bristol,  for  tlie  sum  of  £27  10s.,  for  one  of  thcw^ 
appliances.    This  the  council  agreed  to. 

Halifax  T.C. — It  has  been  decided  to  carry  out 
private  street  works,  at  an  estimated  cost  of  £2-1!). 

Northants  C.C. — Subject  to  the  sanction  of  the 
Treasury,  the  Road  Board  propose  to  make  a  grant  of 
£1,527  towards  the  cost  of  tar-sjiraying,  and  £1,875 
towards  the  cost  of  tar-biuding. 

St.  Austell  R.D.C— It  was  stated  recently  that  the 
matter  with  respect  to  the  construction  of  the  suggested 
new  road  from  Trelavour  to  Whitemoor  had  been 
practically  settled,  and  that  the  council  were  only 
waiting  for  the  agreement  with  Lord  Falmouth's  agent 
with  respect  to  the  land. 

Southport  T.C. — It  was  decided  on  Wediu-sday  last 
'■■  |.iiir|i.i-c  :i  motor  water  cart. 

Swindon  T.C. — A  widening  scheme  is  to  be  carried 
i.nt  ill  Coal'  -road,  at  an  estimated  cost  of  £140. 

Uckfield  R.D.C. —  The  surveyor,  Mr.  E.  Kay 
Johnson,  reports  that  for  .some  time  past  he  has  l)eeii 
suj)erintending  work  of  road  improvement  at  JMares- 
field  field  camp,  at  the  request  ol  the  military  autho- 
rities. A  report  on  the  s\ibject  has  been  forwarded 
to  the  Road  Board,  and  the  council  decided  to  .send 
a  report  to  the  War  Office  also. 

Walsall  T.C. — A  scheme  for  the  widening  of  one  "f 
the  most  important  business  thoroughfares  in  Walsall 
—Lower  Bridge-street — will  l>e  submitted  to  a  special 
meeting  of  the  council.  It  is  understood  that  the 
proposal  is  to  acquire  the  property  on  practically 
the  whole  length  of  one  side  of  the  street,  and  to  set 
it  back,  thus  enabling  tlie  thoroughfare,  which  is  at 
present  very  narrow,  to  be  widened  to  60  ft. 

Walton  •  le  •  Dale  U.D.C.  —  The  council  resolved 
recently  to  ask  the  eoiuity  surveyor  to  proceed  with 
the  reconstruction  of  the  highway  from  St.  Saviour's 
to  Clayton  Brook,  or  to  have  the  length  tar-sprayed ; 
also  that  the  Chorley-road  be  reconstructed  at  a  cost 
of  £17.'J.")0,  and  that  application  be  made  to  the  county 
council   to   iiroceed   with   the  work. 

Westminster  B.C. — It  has  been  decided  to  rejiave 
Coventry-street,  Cranbourn-street,  Leicester-square 
(north  side),  and  New  Coventry-street  with  wood 
blocks,  at  a  cost  of  £5,467.  The  Works  Committee 
had  submitted  a  recommendation  that  asphalt  paving 
should  be  laid  down,  involving  an  outlay  of  £4.797. 
It  was  stated  that  one  result  of  the  war  had  been 
that  the  cost  of  wood  paving  had  gone  up,  and  thai 
of  asphalt  had  gone  down. 

Worthing  T.C— The  borough  surveyor,  Mr.  F. 
Roberts,  has  received  instructions  to  prepare  an  esti- 
mate of  the  co.st  of  surface  inifjrovement  in  Broad- 
water-road,   Warwifk-.^treel    and   Cli;i|.el-ro;i,|. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Aldershot  U.D.C. — Surface-water  drainage  works 
are  to  be  carried  out  at  an  estimated  cost  of  .C210. 

Arundel  T.C. — It  has  been  decided  to  purchase  a 
new  ^lielt;'-  |iiiinp  for  the  sewage  disposal  works. 

Ashby  Woulds  U.D.C. — The  Sewerage  Committee 
recommend  that  the  sewage  scheme,  estimated  to  cost 
£1,400,  should  be  proceeded  with,  subject  to  the 
quest i'>n  of  patent-jointed  [)ipes  being  considered  later. 

Bacup  T.C. — A  scheme  for  the  sewerage  of  Booth- 
road  has  been  approved. 


Chester-le-Street  R.D.C.  —  .\  scheme  has  been 
adopted  for  the  const  ruction  of  a  sewer  from  Birtley 
I.,  ({alesheail,   at    ;ui   esliinaled  cost  of  .-£4,302. 

Coalville  U.D.C. — The  Local  Government  Board  in 
.1  rotiiriiunicatioii  have  drawn  attention  to  the  large 
luuiiber  of  conservancy  closets  in  the  district  and  the 
slow  rate  of  conversion  to  the  water-carriage  system. 
The  results  of  the  general  adoption  of  the  latter 
system,  in  the  board's  experience,  reflected  improved 
figures  as  to  sickness  and  mortality.  In  the  circum- 
stances, the  surveyor,  Mr.  L.  L.  Baldwin,  has  received 
inst  nut  ions  to  report  at  the  next  meeting  ca'ses  where 
the  question  of  conversion  could  be  considered. 

Coventry  T.C. — A  scheme  has  been  approved  for 
extensions  at  the  sewage  disposal  works  which  avi' 
estimated  to  cost  .£5,000. 

Doncaster  T.C. — The  borough  surveyor,  Mr.  F.  O. 
Kirby,  has  completed  the  draft  conditions  for  the 
proposed  competition  for  the  sewerage  and  sewage  dis- 
posal scheme,  and  the  Institution  of  Civil  Engineers 
will  be  rei|iu>sled  to  noiniiiale  the  assessor. 

Falmouth  T.C. — An  application  is  to  be  made  to  the 
Local  Government  Board  for  sanction  to  borrow  £320 
for  the  carrying  out  of  the  Market  Strand  sewerage 
scheme. 

Fareham  U.D.C — The  Local  Government  Board 
h.ive  expressed  approval  generally  of  the  scheme  for 
sewerage  and  sewage  disposal  works.  The  estimated 
cost  is   CI.), 210. 

Helston  R.D.C. — The  surveyor,  Jlr.  U.  .1.  Wearne, 
has  received  instructions  to  prepare  plans  in  con- 
nection with  the  Riian  Minor  drainage  scheme. 

Rowley  Regis  U.D.C. — The  Local  Government 
r.iKird  have  aiilliorised  tile  council  to  borrow  the  sum 
(if  e.'t:!.')  (being  part  of  a  sum  of  £'713  sanctioned  on 
.lime  If^,  1S)12)  for  carrying  out  the  necessary  work  of 
relaying  sewers  at  VVright's-lane,  Lion-road,  and 
( 'lierry  ( )ichard-street. 

Surbiton  U.D.C. — The  council  last  week  accepted 
I  111'  olfer  of  llie  .Amalgamated  Society  of  Engineers  for 
a  loan  of  CI, 000  in  ivspect  of  excess  expenditure  on 
(he  sewage  disposal  works.  Whereas  by  the  terms  of 
sanction  of  the  Local  Government  Board  the  principal 
and  interest  must  be  paid  back  in  six  years,  the  society 
offered  a  period  of  twenty-eight  years,  at  4^  per  cent 
inleresl. 

Swindon  T.C. — The  council  have  approved  an 
am-  iKJed  >clieiiie  by  Mr.  Midgley  Taylor  for  improve- 
niiiils  at  tile  sewage  disposal  works  which  are  esti- 
mated K.  cost   ,C2.J,20o. 

Westhoughton  U.D.C. — .Sewerage  extensions  are  to 
be  carrieil  out.   al    ,iii  e-liiiialed  cesi    of    C310. 

WATER,    CAS,    AND    ELECTRICITY. 

Bradford  T.C — The  Electricity  Conimilfee  recoiu- 
iiiend  the  town  council  to  obtain  a  further  loan  of 
L'L'OJlOli  |',,i-  electrical   extensions. 

Chesterfield  T.C. — The  Local  Government  Board 
have  iisked  the  council  to  submit  particulars  of  the 
p^l.po^ef|  new  works  in  ciniiiection  with  the  electricity 
umleilaking,  in  respect,  of  which  a  loan  of  C-T.OOO  has 
liec'ii  applied  tor. 

Driffield  R.D.C.  -Tenders  have  been  invited  for 
canving  (uil  llie  proposed  works  of  water  supply  for 
Fost'oM  al  an  I'sluiialed  cost  of  £180.  The  Local 
Goveriuniiil  Unanl  Ikhc  sanctioned  a  loan  for  the 
work. 

East  Dereham  U.D.C  -Tenders  are  to  be  obtained 
for  a  new  and  a  second-hand  extractor  for  the  gas- 
works. 

Glasgow  T.C. — The  Health  Committee  recommend 
lliai  (J  1. mill  be  conti'ibufed  towards  the  cost  of  pro- 
viding an  iinjiroved  water  supply  at  the  Ochil  Hills 
sanatorium,  and  the  enlargement;  of  the  septic  tanks. 

Long  Eaton  U.D.C — The  Lighting  Committee  have 
been  asked  |r,  i-,.|iei(  upon  the  subject,  of  street 
iighling. 

Wokingham  T.C- -The  corporation  are  taking  up  a 
hian  of   tS-l(>  for  the  pur[)0S6S  ol  the  gas  undertaking. 

Worcester  T.C. — A  letter  from  the  Local  Govern- 
ment Board  was  i-ead,  referring  to  the  council's  appli- 
cation for  sanction  to  borrow  ,£9,87,')  for  additional 
filters  and  the  removal  and  re-erection  of  tlie  sand- 
washing  plant,  and  i.'iOO  for  the  jnirchase  of  land 
adjoining  the  waterworks,  and  stating  that  the  board 
regarded  the  proposals  as  generally  satis'factory, 
although  they  remained  of  the  opinion  expressed  in 
their  letter  of  May  ■').  1014,  as  to  the  desirability  of 
providing  for  the  storage  of  water  prior  to  filtration, 
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and  slating  lliat  the  use  of  the  valves  in  the  bell- 
mouthed  pipes  in  the  filtered  water  tank  was  open  to 
serious  objection,  as  it  might  lead  to  practically  un- 
filtered  water  being  mixed  with  the  filtered  water 
owing  to  the  rupture  of  the  filtering  film.  Before 
giving  their  decision  on  the  application  they  desired 
to  be  furnished  with  an  undertaking  by  the  council 
that  the  use  of  those  valves  would  be  abandoned  when 
the  new  filters  were  completed  and  in  operation  ;  and, 
further,  should  it  still  be  found  necessary  to  continue 
to  work  the  filters  with  a  greater  head  than  2  ft.  6  in., 
that  either  additional  filters  should  be  constructed  or 
pre-filtration  storage  provided.  The  Water  and 
Sewerage  Committee  recommend  the  council  to  give 
an  undertaking  to  the  Local  Government  Board  that 
the  use  of  the  valves  in  the  bell-mouthed  pipes  in  the 
filtered  water  tank  at  the  waterworks  will  be  aban- 
doned when  the  new  filters  are  completed  and  in  opera- 
tion, and  that,  if  it  should  be  found  necessary  to 
continue  to  work  the  filters  with  a  greater  head  than 
2  ft.  6  in. ,  either  additional  filters  will  be  constructed 
or  pre-filtration  storage  provided. 

MISCELLANEOUS. 

Abercarn  U.D.C. — The  medical  officer  states,  in  his 
annual  report :  "It  is  a  great  pity  that  the  wide 
]iovvers  given  to  local  authorities  by  the  various 
Housing  Acts  are  not  exercisable  owing  to  the  council's 
limited  opportunities."  Dr.  Griffith  recommends 
among  other  things  the  laying  of  sewers  to  the  Tri- 
nant  and  Kendon  districts,  the  building  of  more  council 
houses,  the  connections  of  private  premises  to  the 
sewersj  the  provision  of  a  refuse  destructor,  the  pre- 
vention of  the  pollution  of  Kendon  Brook  and  Torlais 
Stream,  and  the  liberal  supply  of  disinfectants.  He 
points  out  that  the  new  trunk  sewer  of  the  Western 
Valleys  Sewerage  Boai-d  has  done  mcjre  than  anything 
else  for  the  health  of  the  district. 


Thingwall,  at  a  salary  of  £180  per  annum,  witli  .ClU 
travelling  expenses. 


PERSONAL, 


Mr.  P.  Grant  McGregor,  Glasgow,  has  been  ap- 
pointed burgh  svirveyor  and  inspector  of  Moffat. 

Mr.  F.  L.  Burch.  surveyor  and  inspector  to  the 
Kast  Dereham  Urban  District  Council,  has  been  voted 
an  increase  of  salary. 

Mr.  T.  H.  Hailstone,  surveyor  and  inspector  to  the 
Birstall  Urban  District  Council,  has  had  his  salary 
increased  by  £20  a  year. 

Mr.  J.  H.  Castle,  engineer  and  surveyor  to  the 
Goole  Urban  District  Council,  has  had  his  salary 
increased  by  £50  per  annum. 

Mr.  Vinoejit  Davison,  of  Liphook  and  New  Maiden, 
has  been  appointed  temporary  assistant  surveyor  to 
the  Maidens  and  Coombe  Urban  District  Council. 

Mr.  A.  J.  Blight,  surveyor  to  the  St.  Austell  Rural 
District  Council,  who  recently  underwent  a  severe 
operation,  is,  we  are  pleased  to  say,  making  good 
l>rogress. 

Mr.  Walter  Senior,  on  leaving  Liversedge  to  take 
up  an.  appointment  as  assistant  to  the  borough  sur- 
veyor of  Burton-on-Trent,  has  been  presented  with  a 
kit  bag  by  his  old  colleagues. 

Mr.  Roderick  McDonald,  assistant  road  surveyor, 
has  been  appointed  road  surveyor  by  the  Northern 
District  Committee  of  the  Ayrslrire  County  Council, 
in   succession  to  the  late  Mr.  John  Armour. 

Mr.  Norman  Scorgic,  borough  engineer  and  surveyor 
of  Hackney,  has  been  appointed  deputy  town  clerk 
until  September  SOth.  during  the  absence  of  the  town 
clerk,  Mr.  William  Alfred  Williams,  owing  to  illness. 

Mr.  A.  O.  Harpur,  surveyor  to  the  Caerphilly  Urban 
District  Council,  who  has  resigned  to  take  up  an 
appointment  at  Hull,  was  on  Friday  last  presented 
with  a  framed  photographic  group  of  the  Caerphillv 
staff. 

Mr.  Edmond  P.  Burke  and  Mr.  James  J.  Dowd, 
members  of  the  Dublin  city  surveyor's  department, 
have  been  appointed  to  two  vacant  junior  engiJieer- 
ships  in  the  office  on  condition  that  they  obtain  tiic 
qualifications  required  by  the  borough  surveyor  within 
twelve  months. 

Mr.  R.  W.  Furniss,  architectural  assis.tant  in  the 
Birkenhead  borough  surveyor's  department,  has  lieen 
ap))ointed  by  the  Health  Committee  clerk  of  works 
in    conne<:tion     with     the     proposed     sanatorium     at 


From  the  Loiu/un  Gazette:  "Regular  Forces. — Royii  1 
Regiment  of  Artillery,  R.H.  and  R.F.A.  Second 
Lieutenant  H.  B.  T.  Wakelam,  from  2nd  London 
Regiment  (Royal  Fusiliers)  (University  candidate), 
to  be  Second  Lieutenant."  The  above-named  is  the 
only  son  of  Mr.  H.  T.  Wakelam,  county  engineer  of 
Middlesex. 

The  chairman  of  the  Gloucestershire  County  Coun- 
cil, Mr.  M.  W.  Colchester-Wemyss,  referring  recently 
to  the  funeral  of  the  late  county  surveyor,  Mr.  R. 
Pliillips,  which  he  attended,  spoke  of  the  valuable 
services  Mr.  Phillips  had  rendered  to  the  county.  He 
said  Mr.  Phillips  had  been  connected  with  the  county 
many  years  before  the  county  council  came  into  exist- 
ence, for  he  came  there  first  as  county  surveyor  in 
1876.  The  chairman  said  he  would  like  to  bear  his 
most  ready  testimony  to  the  fact  that  the  county  hail 
had  in  Mr.  Phillips  an  extremely  able  and  efficient 
officer.  He  was  a  very  clever  engineer  and  surveyor, 
and  a  most  conscientious  county  official.  Sir  Ashtoii 
Lister  and  Mr.  Jenner  Fust  endorsed  these  remarks. 


FOR      OTHER     ADVERTISEMENTS 

See  End  of  Paper. 


FOEEMAN,    HIGHWAYS   DEPAETMENT. 
Borough  of  Newcastlo-under-Lyme.    35s. — £2  2s 
per  week.    Particulars  of  duty  on  application. 

A.   A.   PATTISON, 
(2,6.38)  Borough  Surveyor. 


LE  A  T  H  E  E  H  E  A  D    UEBAN    DISTEICT 
COUNCIL. 

The  above  Council  are  prepared  to  receive  Tendcjs 
for  the  Delivery  at  Lcafherhead  Station  of  about  4<li) 
tons  of  Tar-macadam  of  Hard,  Blast-furnace  Slag  of 
the  undermentioned  sizes :^ 
Approximate  quantities:  — 

106  tons  Bottoms,  2i-in.  to  U-iu. 
258  tons  Toppings,  \\-m.  to  l-iii. 
50  tons  Fine,  f-in. 
10  tons  Slag  Dust. 
Prices,  at  per  ton,  to  be  delivered  to  me  by  4  p.m. 
on  Tuesday  next,  July  20th,  1915,  endorsed  "  Tender 
tor  Tarmac."      Sample  of   Material   to   be   sent   with 
Tender. 

Tender  to  state  how  soon  Material  could  In- 
delivered. 

The  Council  do  not  bind  themselves  to  accept  tin- 
lowest  or  any  Tender. 

SIDNEY  R.  DRAKE, 

Surveyor. 
Council  Offices, 
Leatherhead. 

July  14,  1915.  (2,637) 

TWICKENHAM. 

WICKENHAM    UEBAN    DISTEICT 
COUNCIL. 

PRIVATE  STREET  IMPROVEMENT  WORKS. 
The  above  Council  hereby  invite  Tenders  for  the 
Works  in  connection  with  Forming,  Levelling,  Paving, 
Metalling,  Kerbing,  Channelling,  and  Making  Good 
portion  of  a  certain  street  known  as  Cambridge-road 
(Section  3).  within  the  district  of  Twickenham. 

Plans  and  Specifications  may  be  seen,  and  Form 
of  Tender  obtained,  on  application  at  the  Office  of 
Mr.  Fred  W.  Pearce,  F.s.i.,  Surveyor  to  the  Council. 
Town  Hall,  Twickenham,  and  the  payment  at  my 
Office  of  a  deposit  of  One  Guinea,  which  deposit  will 
be  returned  on  receipt  by  the  Council  of  a  bona-fi/lr 
Tender. 

Sealed  Tenders,  endorsed  "  Tender  for  Street  Ini- 
provement  Works,  Cambridge-road  (Section  3),"  to  be 
delivered  to  the  rmdersigned  not  later  than  Noon  on 
Wednesday,  the  21st  day  of  July,  1915. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

H.  JASON  SAUNDERS, 

Clerk  to  the  Council. 
Town  Hall, 

Twickenham. 

July  1,  1915.  (2,639) 


T 
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Institution  of  IVIunicipal  and  County  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON— (4). 


In  last  week's  issue  .we  printed  papers  submitted 
by  Mr.  J.  A.  Webb,  engineer  and  surveyor  to  the 
Heudon  Kural  District  Couucil,  and  Mr.  N.  Green- 
sbields,  borough  eugijxeer  and  surveyor  of  Bedford, 
at  the  recent  iumual  meeting  of  the  Institution  of 
Municipal  and  County  Kngineers  in  London.  In  Mr. 
Webb's  papej-,  we  may  recall,  an  account  was  given 
of  his  expexiences  in  tlie  mainteuanct>  ;uid  resurfacing 
of  roads,  particularly  on  clay  subsoil  in  tlie  vicinity 
of  the  Metropolis,  while  that  of  Mr.  Greenshiekls 
dealt  with  the  preparation  and  laying  of  tar-macadam 
ou  roads  in  Bedford. 

Mr.  H.  Pjckcy  Boulnois  (Westminster)  said  the 
whole  question  of  roads,  and  particularly  of  rural 
reads,  was  exceedingly  interesting.  Any  papers  they 
could  gel  on  actual  experiences  were  most  useful. 
There  were,  no  doubt,  many  men  present  who  could 
tell  them  of  their  actual  experiences.  That  was  what 
they  required— the  Road  Board  particidarly.  He  was 
a  member  of  the  Road  Board  Advisory  Committee,  and 
what  they  wanted  now  were  papers  of  this  character 
telling  them  actually  of  their  experience — what  they 
had  done,  what  the  cost  had  been,  and  the  result. 
Tiiere  was  no  panacea,  no  Royal  road  t«  road  engi- 
neering. If  there  were  the  country  wouhl  not  require 
any  road  engineers.  The  road  engiiieer  nmst  use  his 
brains  in  connection  with  this  subject.  A  good  deal 
of  money  was  wasted  on  the  roads  in  material.  Skilled 
labour  could  be  employed  on  many  roads  with  much 
better  results.  It  was  not  always  the  material,  but 
the  skill  with  which  it  was  employed,  and  the  skill 
with  which  the  road  was  niainlained.  He  had  noticed 
that  frequently,  and  he  felt  that  material  was  ex- 
pended on  a  road  where  labour  would  do  all  that 
was  wanted.  There  were  a  great  number  of  failures 
throughout  the  country,  and  if  men  who  had  made 
those  failures  w'ould  only  tell  them,  and  how  they 
thought  those  failures  had  arisen,  they  would  learn 
a  great  deal.  There  was  the  case  of  Sutton,  near 
London,  where  roads  on  a  bituminous  system  had 
been  made  as  they  were  made  hitherto,  and  they 
had  failed.  The  Advisory  Committee  were  going  there 
shortly  to  inspect  those  roads,  and,  if  possible,  to 
find  out  why  there  had  been  the  failure.  He  did 
implore  them  to  register  failure,  and  to  give  what 
they  considered  to  be  the  reasons  for  the  failure. 

.Air.  H.  GiLBEKT  WuvATi  (Grimsby)  said  the 
methods  of  Mr.  Greenshields  were  exactly  those  on 
which  he  had  been  working  for  the  last  seven  years. 
He  had  found  a  sort  of  feeling  on  the  part  of  his 
council  that  hand-mixed  stuff  would  keep  the  wages 
in  the  town,  whereas  the  machine-mixed  stuff  was 
bought,  and  the  cost  of  the  wages  spent  in  mixing 
would  be  si)ent  in  some  other  town  than  Grimsby. 
So  his  council  decided  they  would  use  none  but  hand- 
mixed  material.  Mr.  Greenshields  had  found  hi.s 
hand-mixed  material  to  be  far  stronger  and  infinitely 
i»etter  suited  for  use  than  macliine-mixed  material. 
He  could  not  make  any  comparison,  because  he  had 
only  a  few  trucks  of  the  machine-mixed  stuff;  but 
he  could  say  that  the  hand-made  stuff  was  absolutely 
good-  He  noticed  that  Mr.  Gre<Mishields  said  he  used 
a  sniall  quantity  of  pit^-h  -15  lb.  to  3,,'")70  gallons  of 
tar.  He  ii.sed  15  11j.  to  .300  gallons  of  tar,  so  he  used 
ten  times  as  much  pitch  as  Mr.  Greenshields.  The 
price  given  of  2s.  9d.  per  square  yard  was  .slightly 
above  his  price.  In  1913  he  could  do  it  at  2s.  7id. 
per  square  yard,  including  the  extra  quantity  of  pitch 
mentioned.  He  was  exceedingly  pleased  to  think  that 
some  other  engineer  had  adopted  the  same  method 
as  he  had  adopted — or,  to  put  it  the  other  way  about, 
that  he  had  adopted  what  someone  else  had  been 
using. 

Mr.  A.  E.  Collins  (Norwich)  remarked  that  on 
the  roads  which  he  was  responsible  for  he  had  had 
some  extraordinary  experiences.  They  had  laid  a 
considerable  quantity  of  bituminous  macadam.  It 
was  very  successful  until  the  winter  was  over;  then 
the  road  fell  to  pieces.  The  bitumen  seemed  to  be 
of  the  same  quality  all  through,  though  there  was 
no  chemical  analysis  made  of  the  material.  Many 
of  the  roads  which  were  thoroughly  successful  fell 
to  pieces.  Another  peculiarity  this  year  was  with 
tar-macadam.  Tar-macadam  laid  in  the  best  way  he 
thought  possible  to  lay  it,  so  soon  as  the  hot  weather 
came  the  tar  was  spewing  all  over  the  road  surface. 
He  had  never  had  s\ich  an  experience  as  this  before. 


Mr.  CoopKE,  (Kent)  said  no  reference  appeared  to 
have  been  made  as  to  what  was  the  underlying  cause 
of  Mr.  Webb's  paper,  the  making  of  roads  on  a  clay 
subsoil.  Anyone  who  had  to  do  with  rural  roads  and 
narrow  roads  where  they  got  motor-traction  traffic 
knew  it  was  a  source  of  great  trouble.  He  took  off 
a  corner  of  a  road,  put  in  a  substantial  foundation, 
topped  it  w'itli  Kentish  ragstone,  and  got  the  work 
Completed,  when  along  came  the  water  company  and 
put  their  trench  through  the  junction  of  his  old 
and  new  pieces.  The  next  time  they  had  the  War 
(Hlice  carrying  heavy  traffic,  and  bringing  him  trouble 
again.  The  new  length  began  to  lift,  and  evexy  time 
traction  engines  came  along  it  became  worse.  He 
ilitl  the  road  twice  with  no  better  results.  He  put 
it  to  his  comity  Unit  the  road  would  have  to  be  done 
thoroughly,  as  the  clay  was  coming  up  to  the  surface, 
and  it  required  a  good  deal  of  labour  and  a  good  deal 
of  expense.  The  cost  of  the  roed  worked  out  at  4s. 
per  yard,  but  it  had  stood  well  since.  He  urged  his 
eouucil  to  make  a  claim  against  the  War  Office,  and 
they  managed  to  recover  one  half  of  tlie  cost.  That 
was  a  vSinall  experience  of  dealing  with  clay  when 
it  got  through  tlie  top  of  a  road. 

Mr.  J.  D.  Harward  (Worcestershire  County 
Council)  washed  to  ask  one  or  two  questions  of  Mr. 
Webb.  In  his  paper  he  gave  his  experience  of  an 
experiment  in  road  making,  which  worked  out  at 
:is.  4d.  per  yard  super.  The  figure  seemed  a  little 
high  for  the  work  done.  Then  Mr.  Webb  gave  an 
interesting  experience  of  a  section  of  road  which 
lasted  six  yeais.  That  seemed  satisfactory  on  the 
face  of  it.  Coidd  he  say  approximately  what  amount 
of  traffic  the  road  carried  ?  It  was  gratifying  to  find 
that  the  Clee  Hill  stone  had  such  a  good  reputation. 

Mr.  A.  Glauwkll  (Eton  Rural)  said,  as  an  old 
friend  of  Mr.  Webb,  and  one  who  had  somewhat  inti- 
mate acquaintance  with  the  condition  of  things  as 
to  highways  when  Mr.  Webb  entered  upon  his  pre- 
sent duties  twenty  years  ago,  he  could  speak  of  the 
tremendous  improvement  which  had  taken  place  in 
the  condition  of  his  road.?. — an  imiirovemeiit  which 
was  more  or  less  recorded  in  his  paper.  It  was  per- 
fectly obvious  that  there  was  scarcely  any  element 
in  road  construction  which  was  more  difficult  to  deal 
with  than  that  of  having  to  maintain  a  road  on  a 
clay  subsoil.  He  believed  that  the  president  had  an 
intimate  acquaintance  with  that,  as  Mr.  Webb's  dis- 
trict was  in  hi.=.  area  of  administration.  They  had 
not  only  the  difficulty  of  a  clay  subsoil,  but  that  of 
gradient,  and  roads  being  cut  out  with  high  banks 
on  either  side,  and  the  impossibility  of  effecting 
satisfactory  under-drainage.  He  was  glad  to  see  Mr. 
Webb  pointed  out  the  practical  things  he  had 
adopted  to  overcome  those  difficulties.  He  had 
strengthened  the  shoulder  of  many  of  his  roads  in 
many  instances  instead  of  reconstructing  the  foun- 
dation across  the  whole  width.  He  had  found  great 
advantage  in  following  this  system.  It  formed  an 
abutment  for  the  crown  of  the  road,  and  if  they  could 
waterproof  the  surface  of  the  road  by  simiile  tar 
treatment  they  kept  the  water  from  entering  into  the 
foundation  of  the  road,  and  so  in  time  it  held  up 
against  the  traffic,  which  without  these  remedies  it 
would  be  utterly  incapable  of  doing.  He  thought 
Mr.  Webb's  paper  was  interesting  in  many  respects. 
It  was  also,  as  Mr.  Boulnois  intimated,  important 
that  tho.se  who  were  interested  in  this  question  should 
be  as  perfectly  frank  as  to  failures  as  to  successes. 
A  man's  failures  would  not  only  instruct  himself,  but, 
communicated  to  others  in  a  fair  and  frank  manner, 
would  iirevent  them  making  similar  mistakes.  They 
all  had  faihires.  As  Mr.  Boulnois  said,  no  one 
method  was  applical)le  to  all  circumstances;  and 
he  thought  the  interchange  of  ideas,  and  always 
being  unashamed  of  their  failures,  should  be  of  great 
value  to  the  elucidation  of  this  important  question. 
He  congratulated  Mr.  Webb  upon  his  paper,  because 
it  had  been  prepared  with  great  thought  and  study, 
and  would  be  a  valuable  addition  to  the:r  "Pro- 
ceedings." 

Mr.  Webb,  in  reply,  returned  thanks  for  the  re- 
marks which  had  been  passed  respecting  the  paper. 
What  he  did  was  to  prepare  a  few  notes  for  one  of 
their  district  meetings,  and  they  had  a  discussiotn 
which  was  thought  a  good  deal  of,  and  from  that  this 
paper  was  written.    In  dealing  with   the  making  of 


92 


THE   SURVEYOR   AND   MUNICIPAL 


July  IG.  1915. 


roads  generally  on  a  clay  subsoil,  only  those  who 
had  to  do  it  coukl  realise  the  trouble  it  was.  In 
ordinary  roads,  such  as  tliere  were  in  most  counties, 
and  particularly  of  roads  whioli  wtM-t;  now  in  semi- 
urban  areas  near  Jjondon,  the  roads  were  never  pro- 
perly constructed,  and  the  difliculty  w-as  now  realised 
when  one  considered  the  amount  of  heavy  mechani- 
cal traffic  the  roads  wure  subjected  to.  He  would 
only  refer  theui  to  statistics  which  were  prej-iared  in 
July  last  of  traftic  over  a  road  in  his  district.  If 
they  took  the  total  weight  of  the  tonnage  pas.-^ing 
over  it-  seemed  incredible,  but  it  was  a  fact.  That 
answered  the  question  as  to  the  amount  of  traffic 
])assing  over  that  road.  There  were  two  omnibus 
routes  over  that  road,  with  a  quarter  of  an  hour 
service,  so  they  could  tell  that  there  was  a  consider- 
able amount  of  traffic  more  than  on  an  ordinary  dis- 
trict road.  He  might  say,  in  passing,  that  he  was 
exceedingly  sorry  his  friend  Mr.  Greenshields  was 
not  there,  as  he  was  responsible  for  getting  him  to 
write  the  notes  which  he  had  given  that  day.  He 
prepared  them  for  a  meeting  in  Bedford.  If  any 
inenil»er  was  in  that  neighbourhood  he  would  strongly 
advise  him  to  look  at  the  roads.  They  were  mostly 
made  with  slag,  and  they  were,  generally  speaking, 
in  exceptional  cniulilimi.  He  went  witli  iMr.  Green- 
shields  into  the  (|nr  linii  dl  cost.  The  slag,  which 
was  of  an  exceptii.iial  (|escri[]tioii,  very  good  indeed, 
with  scarcely  a  honeycojubcd  piece  in  it,  was  stored 
into  a  shed  directly  it  arrived  at  the  station,  was  kept 
dry,  taken  into  the  works,  and  everything  done  by 
hand.  He  must  qualify  that  to  this  extent.  If  they 
looked  at  the  wages  and  comi)ared  them  with  most 
of  their  districts,  they  would  find  them  lower. 
Therein  lay  the  secret  of  the  whole  thing.  In  rural 
areas  they  knew  the  difficulty  in  preventing  the  road 
spreading.  He  found  this  method  the  best  w'ay  of 
dealing  with  that  difficulty — that  was  to  take  out 
5  ft.  or  6  ft.  on  either  side  of  the  road,  fill  in  with 
hard  core  and  consolidate  in  a  projier  manner,  and 
then  resurface  it  so  as  to  make  it  as  near  watertight 
as  the.v  could.  That  was  the  best  and  most  eco- 
nomical way  of  dealing  with  a  road  on  a  clay  sub- 
soil which  had  to  carry  a  large  amount  of  traffic. 
They  must  try  to  keep  the  water  away  from  the 
subsoil.  If  they  got  potholes  it  would  make  it  wor.se, 
because  the  soft  clay  would  work  through.  Mr. 
Cooper,  of  Kent,  referred  to  damage  on  a  newly 
made  road  by  a  water  company.  He  had  a  similar 
experience.  He  took  it  out  sufficiently  deep  to  put 
in  a  layer  of  cinders  or  ashes  3  in.  or  4  in.  deep  on 
the  clay,  put  in  a  drain,  and  then  re'surfaced  it.  He 
was  not  in  favour  of  using  faggots,  as  they  rotted, 
and  then  there  would  be  corrugated  surface, 
(To  he.  continued .) 

COUNCIL    MEETING. 

At  the  last  meeting  of  tlie  council  of  the  Institu- 
tion of  Municipal  and  County  Engineers  there  were 
present:  Messrs.  J.  S.  Pickering  (president,  in  the 
chair),  William  Blair.  H.  Percy  Boulnois,  Charles 
Brownridge,  E.  E,  Wallington  Butt,  G.  F.  Carter, 
J.  W.  CockriU,  Arthur  E.  ColJins,  P.  Dodd.  R.  H. 
Dorman,  Ernest  J.  Elford,  A.  D.  Greatorex,  \V.  Har- 
pur,  T.  W.  A.  Hayward,  W.  T.  Lancashire,  Sir  James 
Lemon,  Joseph  Lobley,  L.  S.  McKenzie,  Frank 
Massie,  E.  George  Mawbey,  Thomas  Moulding,  P.  H. 
Palmer,  George  A.  Phillips,  W.  B.  Purser,  Leslie 
Koseveare,  Norman  Scorgie,  Allan  Stevenson,  Henry 

E.  Stilgoe,  William  Stubbs,  E.  J.  Thomas,  H.  T. 
Wakelam,  James  A.  Webb,  Edward  Willis,  O.  E. 
Winter,  the  consultant  secretary  and  the  secretary. 

THE    MEMBERSHIP    ROLL. 

The  following  candidates  were  elected:  — 
Members:    Messrs.   J.   E.   Aldersley.   engineer    and 

surveyor,    Earby     Urhan     District    Council;     C.     G. 

Atkinson,  surveyor.  Chertsey  Rural  District  Council; 

F.  W.  Bricknell,  city  engineer,  Hull;  W.  C.  Copper- 
thvvaite,  assistant  engineer,  Ijondon  County  Council; 

G.  H.  Davies,  deputy  engineer,  Pontypridd  Urban 
District  Council;  W.  H.  EUacott,  road  surveyor, 
Midlothian  County  Council;  T.  Grime,  surveyor, 
Formby  Urban  District  Council;  J.  E.  Johnston, 
surveyor  and  water  engineer,  Bedlingtonshire  Urban 
District  CoimcO ;  H.  G.  Warne,  surveyor  and  engi- 
neer, Kingswood  Urban  District  Council;  and  H.  P. 
G.  Young,  district  engineer.  Public  Works  Depart- 
ment, Ceylon. 

Associate  Member:  Mr.  J.  A.  H.  Burford,  assistant 
surveyor,  Newmarket  Urban  District  Council. 

Transfer  from  Student  to  Associate  Member: 
Messrs.  H.  Cliffe,  assistant  surveyor,  Mexborough 
Urban  District  Council;  and  P.  Harrison,  assistant 
engineer   and   surveyor,   Middleton. 


NORTHAMPTONSHIRE  ROADS. 

POINTS  FROM   COUNTY  SURVEYOR'S   REPORT. 

(•iuuliiig  in  his  report  for  the  year  1',114-15  tlie  liguie 
of  ;J20'87  as  the  mileage  of  main  roads  in  the  county 
of  Northaniptousliire,  Mr.  Charles  S.  Morris,  the 
cciunty  surveyor,  says:  "The  mileage  given  is  com- 
piled from  the  list  wliich  I  found  in  existence  when 
I  took  up  my  appointment,  this  probably  being  taken 
from  the  lengths  furnished  by  the  Turnpike  Trustees. 
1  have  measured  several  of  the  roads,  and  find  that 
tlie  lengths  stated  are  more  or  less  inaccurate  in  every 
case,  and  I  hope  during  the  current  year  to  get  the 
remainder  measured,  and  the  list  corrected.  Some  of 
the  mile-posts  are  in  wrong  positions,  and  these  will 
l>e  moved  to  their  correct  places." 

The  weather  during  the  summer  and  autumn  was 
generally  dry  and  favourable,  and  in  consequence 
the  work  of  )-esurfacing  the  principal  roads  was  con- 
siderably advance<^l.  Tlie  winter,  however,  was  ex- 
ceptionally wet  and  detrimental  to  the  roads. 

The  increasing  motor  traffic  stripped  the  svn-face 
of  many  of  the  roads,  and  a  large  amount  of  patcliing 
material  wias  required.  The  maintaining  of  a  true 
surface  on  the  heavier  trafficked  roads  is  becoming 
increasingly  difficidt,  and  Mr.  Morris  expresses  the 
view  that  nothing  short  of  resurfacing  with  grouted 
material  or  tar-macadam  will  succe.ssfully  maintain 
a  true  surface  under  modern  traffic. 

The  Tarvia  grouting  work  has  been  continued,  and 
during  the  year  7'3  miles  were  recoated  and  grouted, 
making  a  total  mileage  up  to  date  of  53-64.  This  is 
exclusive  of  the  Londoii-Holyhead  road  (Watling- 
sti-eet)  reconstruction  and  certain  'bus  routes. 

MAINTENANCE    COSTS. 

The  total  cost  of  maintenance,  exchrsdve  of  ini- 
piovements  and  Road  Board  works,  but  including 
rejiayment  of  steam-roller  loans,  was  £23,062  gross 
and  £22.869  nett.  Improvements  co.st  £1,076  gross 
and  £1,016  nett.  Road  Board  works  (including  Wat- 
ling-street  and  '))us  routes)  cost  £39,956  gross  and 
£13,030  nett. 

The  total  cost  of  the  whole  of  the  works  on  the 
county  main  roads  was  £64,095,  and  the  nett  expendi- 
ture £36,922.  The  total  cost  amounts  to  £201-63  per 
mile,  and  the  nett  cost  to  the  council  £116-15  per  mile. 

The  estimated  expenditure  for  the  ciu-rent  year  is 
£50,164  gro.s.s  and  £31,668  nett,  or  £157-81  and  £99-62 
per  mile  respectively. 

In  comjiaring  these  figures  with  previous  cost  the 
fact  that  the  cost  of  reconstructing  a  large  mileage 
of  the  roads  is  included  must  not  be  lost  sight  of. 
as  this  work  adds  materially  to  the  average  cost  per 
mile. 

A  total  quantity  of  17,970  tons  of  granite  chippings, 
1,301  tons  of  tar-macadam,  and  578  tons  of  slag  and 
slag  chippings  was  purchased  during  the  year,  and 
the  greater  part  was  applied  to  the  roads.  Four  steam 
rollers  have  been  regularly  at  work  (except  when 
stopi)ed  for  repairs),  and  four  additional  rollers  were 
hired.  The  total  quantity  consolidated  by  the  comity 
rollers  (exclusive  of  Road  Board  work)  was  15,664  tons, 
at  a  cost  of  £456  17s.  3d.,  or  7d.  per  ton. 

The  existing  gravel  and  ashed  footpaths  have  been 
repaired  where  necessary,  and  over  £266  was  expended 
on  materials. 

Furthei-  progress  has  been  made  in  providing  new 
keirbing  in  villages  and  renewing  the  paved  and 
asphalted  footpaths,  a  total  sum  of  over  £521  being 
spent  on  this  work. 

On  the  roads  directly  maintained,  the  cost  of  main- 
tenance (exclusive  of  Road  Board  work)  worked  out 
at  £58-46  per  mile  gross,  and  £57-69  per  mile  nett. 
motor-'bus  routes. 

The  work  of  widening  and  resurfacing  the  roads 
traversed  by  motor  onmibuses  was  in  hand  through- 
out the  year.  The  greater  part  of  the  widening  has 
been  completed,  and  13-36  miles  recoated  with  grouted 
granite  and  tar-macadam  out  of  a  total  length  of 
29-52  miles.  The  estimated  cost  of  the  work  is  £41,625, 
towards  which  the  Road  Board  have  given  a  grant 
of  £13,500  and  a  loan  of  £15,000  free  of  interest.  The 
expenditure  for  the  year  amounted  to  £21,664,  and  it 
was  hoped  to  complete  the  work  during  the  current 
year.  Owing,  however,  to  the  difficulty  in  obtaining 
a  sufficient  supply  of  materials  and  labour,  it  is  pro- 
bable tliat  the  work  will  not  be  completed  until  1916. 

During  the  four  years  ended  March  31st  last  the 
total  amount  expended  upon  Road  Board  work  and 
improvements  was  £71.798,  the  nett  cost  to  the  council 
being  £37,014,  of  which  £20,000  has  been  provided  by 
loan  (free  of  interest)  to  be  repaid  in  five  annual 
instalments. 


July  16,  1915. 


AND   COUNT  y    ENGINEER. 
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CORRESPONDENCE. 


[One  man  does 


REFUSE  DESTRUCTOR  CLINKER  ROADS. 

To  the  Editor  of  The  Surveyor. 

Sir.— In  your  weekly  column  headed  "■  Things 
One  Would  L-ke  to  Know  "  there  have  appeared  re- 
cently interesting  notes  on  the  construction  of  roads 
from  dust  destructor  clinkor. 

WhUe  in  no  way  wishing  to  enter  into  competition 
with  other  .surveyors  who  may  claim  priority  in  its 
use,  I  may  ment'on  that  in  Beckenhani  roads  have 
been  surfaced  with  this  material  for  tlie  past  eight 
years.  From  1,000  to  1,500  cub.  yds-,  of  tarred  clinker 
have  been  placed  on  the  roads  each  year,  with  a 
result  that  we  now  have  al>out  4  miles  of  road  sur- 
faced with  that  material. 

The  roads  so  treated  are  chiefly  by-roads,  with 
good  foundations,  but  on  which  the  traffic  is  not 
heavy,  and  the  results  have  l>een  eminently  satis- 
factory. Incidentally,  I  may  uiention  that  we  have 
lieen  able  to  discontinue  tiie  watering  of  some  of 
such  roads  and  in  others  creatly  to  reduce  it. 

I  liave  no  doubt  that  then-  are  many  other  districts 
in  which  dust  destructor  clinker  is  now  used  for  road 
making,  and  it  would  be  interesting  if  the  discus- 
sion on  the  matter  initiated  by  you  were  continued 
by  surveyors  having  practical  experience  in  the  use 
of  dust  destructor  clinker. 

To  put  in  practice  my  suggestion,  I  give  the  follow- 
ing brief  particulars  of  its  manufacture,  &c.,  in  the 
district  of  Beckenhani;  — 

The  clinker  is  pas-sed  through  a  crusher  and  the 
dust  and  small  clinker  removed,  the  former  being 
sold  for  use  in  mortar  and  the  latter  in  concrete. 
The  residue,  varying  in  gauge  from  2i  in.  to  1  in.,  is 
thoroughly  mixed  with  gas-tar  (to  wliich  a  small 
amount  of  pilch  is  added)  in  a  proportion  of  14  to  16 
gallons  per  cubic  yard,  and  heaped  in  the  open. 
The  tarred  clinker,  after  maturing  for  tliree  or  four 
months,  is  again  freshened  with  about  2  or  3  gallons 
of  tar  per  cubic  yard  prior  to  its  l>eing  ])laced  on 
the  road.  The  thickness  si. read  is  6  in.,  consolidated 
to  about  3i  by  rolling  with  a  10-ton  steam  roller. 

Various  top  dressings  have  l>een  used,  such  ;is 
limestone  tar  paving,  granite  chippings,  &c.,  the 
best  result  having  been  obtained  from  tar  paving 
3-in.  to  .5-in.  gauge,  spread  to  a  thickness  of  i  in.  and 
thoroughly  rolled. 

A  road  so  made  has.  a  smooth  surface,  is  thoroughly 
watertight,  has  a  fair  wearing  capacity,  and  costs  in 
this  district  about  2s.  3d.  per  super,  yard  for  a  con- 
solidated thickness  of  3i  in. 

The  plant  used  in  preparing  the  tar  clinker  con- 
sists of  a  crusher,  with  .screens,  supplied  by  Messrs. 
Horsfall  &  Co.,  and  a  Smith's  mixer,  supplied  by 
Stothert  &  Pitt,  Limited— both  driven  by  an  electric 
motor. — Yours,  &c., 

John  A.  .\ngell. 

Surveyor's  Department, 
Beckenham. 

July  12,  1915. 

[Mr.  Angell's  letter  is  a  most  valuable  contribution 
to  this  discussion,  and  we  hope  that  other  .surveyors 
will  favour  us  with  their  experiences.  —  Ed. 
Surveyor.] 


CLASSIFICATION   OF   BITUMENS. 

To  the  Editor  of  The   Sdeveyor. 

Sir, — The  articles  and  correspondence  that  re/^ently 
appeared  in  your  columns  on  the  subject  of  the 
classification  of  bitumens  are  vei-y  interesting  to  us 
on  this  side  of  the  water.  It  is  pertinent,  I  think, 
to  call  attention  to  a  statement  which  appeared  in  the 
issue  of  The  Surveyor  for  May  1,  1914,  as  follows: — 

"  A  lot  of  confusion  and  misunderstanding  would  be 
save<I  by  dropping  the  word  '  bituminous  '  altogether. 
Such  terms  as  bituminous,  asphaltic,  &c.,  are  gene- 
rally attached  to  materials  that  are  inferior  to  either 
bitumen  or  asphalt  and  require  'puffing.'  Tar  and 
pitch  treated  roads  are  invariably  described  as  bitu- 
minous roads,  but  this  is  a  most  misleading  term,  and 
there  is  no  need  for  it  whatever.  It  is  not  necessary 
to  refer  to  a  natural  bitumen  as  '  bituminous,'  as  that 
is  the  genuine  article  itself." 

The  truth  in  regard  to  this  matter  is  that  those  who 
are  sweking  to  have  residual  pitches — in  fact,  almost 
anything  that  is  black  and  sticky — classified  as  asphalt 
or  described  as  bitumen,  are  actuated  mainly  by  the 


desire  to  secure  the  application  of  a  flattering  name 
to  a  product  that  is  not  really  entitled  to  it.  It  is 
not  necessary  to  go  into  (he  merits  of  the  various 
products  concerned,  but  it  is  necessary  to  emphasise 
the  fact  that  they  are  diffireiU,  and  that  nothmg  but 
confusion  can  result  through  the  attempt  to  lump 
together  differing  materials  under  one  general  term. 

The  writer  of  the  letter  in  your  issue  of  May  28, 
1915,  says  it  has  never  been  explained  why  objection 
is  madeto  the  term  "  petroleum  pitch,"  nor  why  the 
effort  is  made  to  have  tliis  material  described  as 
bitumen.  The  reason,  put  in  the  plainest  possible 
words,  is  that  as  "  bitumen  "  petroleum  residues  can 
masquerade  as  the  highest-class  products,  and  more 
money  can  bo  obtained  for  them  if  tho  line  of  demai-- 
cation  as  between  natural  bitumen  or  natural  asphalts 
is  broken  down. 

In  this  connection  it  may  be  interesting  to  your 
readers  to  know  that,  ai^cording  to  official  nomen- 
clature in  (Jermany,  the  term  asphalt  is  applied  only 
to  tho  natural  products,  such  as  tho  Trinidad  and 
Bermudez  lake  asphalts,  Tho  statement  of  Professor 
Ilolde,  of  the  Imperial  Laboratory,  Berlin,  on  this 
subject  is  as  follows  : — 

''In  order  to  arrive  at  a  uniform  lerminology  for 
pitchy  and  asphaltic  substances  it  is  desirable  to 
reserve  the  name  'asphalt'  for  such  products  as  are 
found  in  nature.  .  .  .  The  substitutes  (to  be  regarded 
as  inferior)  which  result  from  the  working  up  of 
petroleum  should  be  designated  '  artificial  asphalts,' 
or,  bett/er  still,  pitches,  such  as  petroleum  pitch,  grease 
pitcli,  brown  coal-tar  [litcli.  c(ial-lar  |iitch,  &c.,  accoi-d- 
ing  to  their  origin." 

fn  (his  country  we  have  (he  same  effort  (hat  is 
pursued  i?i  England  to  classify  all  aspliallic  binders 
under  one  name,  and  sometimes  under  one  speci- 
fication. In  this  way  (he  liighest-priced  products  are 
mixed  up  wi(h  the  lowest-priced  prwlucts,  and  a 
monopoly  is  conferred  upon  cheapness  as  distinguish(»d 
frtmi  merit.  But,  if  I  may  repeat,  I  think  this  whole 
subject  was  completely  summed  up  by  the  statement 
made  in  The  Surveyor  more  than  a  year  ago  and 
quoted  above. — Yours,  &c., 

Daniel  T.  Pierce, 
Executi\'e  Assistant, 
Barber  .\sphalt  Paving  Company. 

r<and  Tide  Building, 
Philadelphia. 

.lum-  in,   Iill.1. 


ROAD   MAKERS   AND   ROAD   USERS. 

Tn   the   FjfVilitr   iif   Tile   Si'hvevou. 

Sir, — (-)no  is  somewhat  diffident  in  suggesting  the 
formation  of  another  society  in  those  days,  but  the 
discussion  on  .some  of  the  papers  at  the  recent 
National  Road  Conference  points  to  the  necessity  of 
l>etter  co-operation  between  road  makers  and  road 
users,  so  that  the  demands  and  ideas  of  the  one  may 
be  brought  more  into  touch  with  the  requirements 
and  commercial  possibilities  of  the  other.  The 
science  of  road  making  not  only  involves  the  know- 
ledge of  the  road  engineer,  but  also  that  of  tho 
analytical  chemist,  tho  quarry  owner,  the  manufac- 
turer, the  specialist  in  road  machinery,  the  motor 
manufacturer  and  user,  the  petrologist,  the  geologist, 
and  others  who.se  business  or  profession  is  closely 
bound  up  with  the  making  and  using  of  roads.  The 
formation  of  such  a  society  was  suggested  by  me 
some  time  since  in  the  columns  of  one  of  the  tech- 
nical journal.*,  and  from  letters  I  received  a  certain 
amount  of  support  was  forthconnng.  I,  however, 
now  make  a  wider  appeal  through  the  colunnis  of 
your  paper,  and  shall  he  pleased  to  hear  from  any 
one  interested  in  the  matter,  when  I  would  call  a 
meeting  so  that  the  so<-icty  might  be  inaugurated  on 
a  proper  basis.  Good  results  I  am  sure  would  accrue 
from  such  a  course. — ^Yours,  &c., 

Rkginald  Brown,  m.inst.c.e..  m.t.mech.e.,  i'.s.t. 

'1\   Old  Quocn.«treet,  S.W. 
July  10.   191.'). 

MUNICIPAL    ENGINEERING    WAR-TIME    APPOINTMENTS. 

To  tht  Edilrrr  of  The  Surveyor. 

S;r,—  Noticing  that  you  propose  to  register  gentle- 
men of  military  age  where  they  have  valid  reasons 
for  not  being  on  active  service,  may  T  ask  the  favour 
of  registration  ? 

I  am  at  present  chief  assistant  to  a  Westminster 
firm  of  civil  engineers  and  surveyors.  The  war  has 
made  it  necessary  for  them  to  reduce  staff,  and  they 
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have  asked  me  to  seek  a  new  appointment  until  the 
re(ui-n  of  peace,  when  they  will  be  glad  to  take  me 
back. 

I  am  of  military  age,  but  cannot  offer  myself  for 
active  service,  as  I  am  married,  have  a  wife  in  a 
delicate  state  of  health,  and  have  no  private  means 
to  keep  my  home  going  in  my  absence. 

I  am  a  thorouglily  good  surveyor  and  draughtsman, 
,Tnd  am  quite  familiar  with  all  the  common  (and  most 
of  those  that  cannot  be  so  described)  surveying  in- 
struments and  methods  of  surveying.  I  am  well  up 
in  sanitary  work,  municipal  law,  road  making,  and 
town  planning,  and  have  some  knowledge  of  building. 

I  passed  my  "  Final  "  for  the  Surveyors'  Institu- 
tion (sub-div.  ii.)  in  1908,  and  in  1910  was  granted 
their  Special  Diploma  in  Sanitary  Science — an  excel- 
lent examination  covering  nearly  all  the  subjects  of 
the  Municipal  and  Coimty  Engineers'  examination. 

In  addition  to  my  professional  education.  I  have 
bad  an  excellent  business  training,  and  am  competent 
to  control  an  office  staff,  dictate  business  corie.spond- 
puce  or  professional  reports,  and  undertake  similar 
general   office   routine.— Yours,   &c., 

M.  C.  H. 

.Tuly  7,  1915. 

To  the  Editor   of  The  Survevoh. 

Sib,— I  have  to  thank  you  for  the  promptness  with 
which  you  have  dealt  witli  my  application  in  your 
issue  of  the  2nd  inst.  re  the  above.  I  have  taken  The 
Sdrveyok  for  over  fifteen  years,  and  I  think  that 
the  success  which  your  paper  has  attained  is  in  no 
small  measure  due  to  your  willingness  to  help  in 
periods  of  stress. 

I  have  offered  my  services  to  the  Royal  Arsenal, 
Woolwich,  the  Minister  of  War  Munitions,  and  a 
number  of  armament  boards,  but  in  each  case  my 
application  has   been   unsuccessful.— Yours,   &c., 

R.  A.  W. 


NORFOLK   ROADS   AND   BRIDGES. 


KILLED   IN    ACTION. 


MR.    GEORGE    ALLAN    BARFOOT. 

Mr.  George  Allan  Barfoot,  first  engineering 
assistant  in  the  Islington  borough  engineer's,  depart- 
ment, was  killed  in  action  on  the  21st  ult.  He  held 
the  rank  of  2nd  Lieutenant  in  the  3rd  Worcestershire 
Regiment,  having  l>een  promoted  from  sergeant  in 
the  1st  Battalion  of  the  Artists'  Regiment.  The 
borough  engineer  and  surveyor  of  Islington,  Mr. 
J.  Patten  Barber,  m.inst.c.b.,  in  the  course  of  a 
letter  to  the  mayor,  wrote:  — 

"  He  was  twenty-nine  years  of  age,  and  had  been 
in  the  council's  service  nine  years.  He  was  an  ex- 
ceedingly capable  engineer,  with  an  all-round  expe- 
perience,  very  steady  and  reliable,  very  strong  and 
very  patient,  courteous,  and  tactful.  He  was,  greatly 
respected  and  loved  by  his  colleagues  in  every  de- 
partment of  the  council's  service,  and  he  was  a  clean, 
bright,  manly  gentleman,  a  vigorous  athlete,  a  fine 
shot,  and  in  every  respect  a  true  Englishman." 


Irish  Bills  in  Parliament. — The  Provisional  Orders 
of  the  Irish  Local  Government  Board  empowering  the 
urban  district  councils  of  Armagh  and  Lisburn,  and 
the  rural  district  council  of  Dunganuon  to  take  lands 
compulsorily  for  a  water  supply,  and  enabling  the 
rural  district  of  Carlow  to  take  lands  compulsorily  for 
new  burial  grounds,  have  passed  the  Committee  on 
Unopposed  Measures,  and  the  confirming  Bill  has  been 
ordered  for  third  reading  in  the  Commons. 

Ambulance  Service  for  London.— The  establishment 
of  this  service  by  the  London  County  Council  is  pro- 
ceeding rapidly.  The  ambulance  station  at  North 
End-road,  Fulhara,  was  opened  for  service  on  Febrnaiy 
1st.  The  station  at  Boundary  -  street,  Shoreditch, 
enuipped  with  two  motor  ambulances,  was  opened  on 
Monday,  .lune  21st.  The  station  at  St.  George's 
Market,  London-road,  Southwark,  will  be  open  for 
sei-vice  within  a  few  weeks  from  date,  and  the  remain- 
ing stations  at  Herbrand-street  (Bloomsbury),  Acre- 
lane  (Brixton),  and  Lee  High-road,  will  successively  be 
available  within  the  next  two  months.  An  essential 
feature  of  the  ambulance  scheme  for  London  is  the  user 
by  the  police  in  uniform,  for  the  purpose  of  summoning 
atnbulances,  of  private  telephones,  an  indicating  tablet 
being  placed  upon  premises  where  telephones  are,  by 
the  courtesy  of  the  occupants,  available  for  the 
purpose. 


COUNTY    SURVEYOR'S    REPORT. 

The  total  length  of  main  road.-  in  Norfolk  is  over 
1,414  miles,  according  to  the  latest  report  of  Mr. 
T.  H.  B.  Hesloi),  m.inst.c.e.,  the  county  surveyor. 
There  are  656  bridges  and  culverts..  The  total  ordi- 
nary expenditure  on  main  roads  during  the  year 
ended  March  31st  last  was  £70,827,  being  a  decrease 
of  £2,785  as  compared  with  the  previous  year.  The 
total'  expenditure  on  bridges  and  culverts,  including 
flood  damage,  wa-  £9.807,  being  a  decrease  of  £9,856 
on  the  previous  twelve  months.  The  sum  of  £1,214 
was  expended  upon  improvements,  such  as  new  foot- 
way.-,, fencing,  milestones,  direction -posts,  storm- 
water  gullies,  drainage  and  kerbing.  The  sum  of 
£6,489  has  been  expended  on  road  tarring. 

The  total  cost  per  mile  for  ordinary  maintenance, 
including  all  item.s,  such  as  materials,  team  labour, 
manual  labour,  management,  steam  rolling,  tools, 
stationery,  and  repairs  to  footpaths,  but  excluding 
improvements  and  repayments,  was  £48  18s.  4d. 

The  condition  of  the  main  roads  generally  is  stated 
by  Mr.  Heslop  to  lie  good,  taking  into  consideration 
tile  very  wet  winter  which  was  experienced.  It  is 
now,  however,  quite  evident  that  with  the  con- 
stantly increasing  motor  and  general  heavy  traffic, 
local  materials  are  quite  unsuitable  for  the  im- 
portant roads,  either  from  the  points  of  view  of  effici- 
ency or  economy. 

During  the  past  winter  Mr.  Heslop  has  carried  out 
for  the  War  Office  the  strengthening  and  reconstruc- 
tion of  certain  roads  for  military  purposes,  and  the 
construction  of  inter-camp  roads  and  paths  at  the 
various  camps  in  the  county.  This  work  is  now 
raj)  idly  approacliing  completion.  Considerable 
damage  has  been  done  to  the  main  roads  in  certain 
areas  by  the  military  traffic. 

A  scheme  for  the  improvement  of  road  surfaces 
has  been  approved  by  the  Road  Board,  and  grants 
on  favourable  terms  are  promised. 

Surface  tarring  in  the  principal  towns  and  villages 
has  again  been  carried  out  to  the  evident  satisfac- 
tion of  the  public;  117  miles  of  road  were  treated, 
as  against  100  miles  in  1913.  There  continue  to  be 
a  great  many  applications  for  extensions  from  all 
parts  of  the  county ;  117  miles  of  road  are  again  l>eing 
tarred  this  season,  the  Joint  Tarring  Committee 
having  decided  to  adopt  the  1914  schedule. 

In  addition  to  this.,  the  whole  of  the  171  miles  of 
road  reconstructed  under  the  Road  Board  free  gift 
grant  will  again  be  retarred  in  1915,  and  the  15i 
miles  of  roads  reconstructed  under  the  1914-15  grant 
will  receive  their  first  application  of  surface  tarring, 
a  considerable  proportion  of  the  cost  being  paid  by 
the  Road  Board. 

BRIDGES    AND    COUNTY    BUILDINGS. 

Repairs  to  bridges  have  been  carried  out  as  found 
necessary.  The  work  of  rebuilding  Ludham  Bridge 
is  completed,  and  the  roadway  of  the  approaches  is 
practically  finished. 

Mendham  Bridge  will  very  shortly  be  completed. 
Considerable  delay  was  caused  here  owing  to  the 
difficulty  the  contractors  experienced  in  finding 
erectors  owing  to  the  Government  demands. 

The  county  buildings  generally  are  in  good  order, 
but  Mr.  Heslop  draws  the  council's  attention  to  the 
entire  absence  of  any  kind  of  fire  extinguishing 
apparatus  in  the  buildings.  He  adds  that  the  county 
mental  hospital  has  been  taken  over  by  the  War 
Office  as  a  war  hospital,  and  that  he  is  now  engaged 
in  carrying  out  very  considerable  alterations  and 
additions  to  the  buildings. 


Proposed  Midlands  Sanatorium.— The  General  Pur- 
poses Committee  of  the  West  Bromwich  Town  Council 
recommend  the  council  to  join  with  the  Corporation 
of  Walsall  in  purchasing  a  site  for  the  erection  of  a 
sanatorium  and  hospital.  The  one  they  recommend 
is  about  %  mile  from  Barr  Beacon,  with  an  area  of 
39  acres,  and  the  price  of  the  land  is  £30  per  acre. 

Heavy  Motor  Traffic.  -The  Surrtey  County  Council 
aie  prosecuting  owners  of  heavy  motor  vehicles  who 
exceed  the  registered  load  of  8  tons  on  the  back  axle 
and  4  tons  on  the  front  oiie,  and  last  week  a  further 
batch  of  offenders  was  haled  before  the  county  bench 
at  Kingston.  In  one  case  the  excess  weight  was 
1  ton  2  cwt.  211b.,  and  the  fine  was  £2,  with  £2  2s. 
costs. 
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APPOINTMENTS  VACANT. 

OrPICIlL  4SD  SimUK  ADTSRIISEUKSIS  KBCBIVBD  DP  10  4.80  P.M. 
ON     IHUKSD.tIS     WILL    BB     INSEKTED     IN    IBB    POLLOWING     DAYS     ISSCB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  the]/  shaU  r'ach  Thb  Sorvbtor  office  bu  noon 
on  WBDSBSDATS  to  ensure  their  inclusion  in  the  weekly  list  ot 
tummories.  Such  advertisements  may.  in  cases  of  emergencv 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con 
Urmation  bu  latter. 

TEMPORARY  ASSISTANT  SURVEYOR.  —  July 
21st.— Devon  County  Council.  £3  per  week.— Mr.  W. 
P.  Robinson,  county  surveyor  (.No.  2  Division),  22 
Queen-street,  Exeter. 

ROAD  FOREMAN.— July  24th.— Penge  Urban  Dis- 
trict Council.  e2  per  week,  with  free  living  quarters. 
—Mr.  H.  W.  Longdin.  surveyor.  Town  Hall. 

SURVEYOR  AND  INSPECTOR.— July  27th.— Llan- 
driudod  Wells  Urban  District  Council.  £140  a  year. 
—Mr.  D.  C.  Davies,  clerk.  Town  Hall,  Llandrindod 
Wells. 

SURVEYOR.— July  28tli.— East  Kerrier  Rural  Dis- 
trict council.  £80— £100  a  year.— Mr.  H.  Truscott, 
clerk. 

INSPECTOR  OF  NUISANCES.— August  3rd.— 
Holsworthy  Rural  District  Council.  £90  per  annum. 
—Mr.   C.  kinsman,  clerk,   Holsworthy,   Devon. 

HIGHWAY  SURVEYOR.  —  August  4th.— East- 
bourne Rural  District  Council.  £200  per  annum.- 
Mr.  T.  E.  Varley  Kirtlaii,  clerk,  92  Terminus-road, 
Eastbourne. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  siuilar  advbrtisbubnts  recbivbd  up  to  4.30  p.h. 
on  thcesdats  will  bb  inserted  in  thb  following  day's  issub. 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
on  WBDSBSDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  So.  101,6)  subject  to  later  con- 
Urmation  by  letter. 

Buildings. 

LOCKEUMUUTH.— July  19th.— For  taking  down  a 
chimney  and  removinL'  the  materials,  for  the  rural 
district"  council.— Mr.  J.  B.  Wilson,  Grecian  ViDa, 
Cockermouth. 

EDINBURGH.— July  19th.— For  the  erection  of  a 
generating  station,  for  the  corporation. — Sir  Alexander 
Kennedy,  17  Victoria-street,  Westminster,  S.W. 

KENT. — July  19th.— For  the  execution  of  repairs  at 
Burhani  and  other  schools,  for  the  Education  Com- 
mittee.—Mr.  W.  H.  Robinson,  architect.  Sessions 
House,  Maid.*tone. 

RIPON.— July  19th.— For  the  erection  of  public 
conveniences,   for  the  corporation.— City   Surveyor. 

KENT. — July  20th.— For  painting  and  repairs  to 
county  buildings,  for  the  Kent  Standing  Joint  Com- 
mittee.—County  Architect,  86  Week-street,  Maidstone. 

LEEDS. — July  21st.  — For  building  boiler-house, 
chimney  and  boiler  seating,  and  supplying  and  fix- 
ing Lancashire  boiler,  for  the  corporation.  —  Mr. 
W.   T.   Lancashire,  city  engineer. 

PORTSMOUTH.— July  22nd.  — For  building  a 
shelter,   for  the   corporation. — Borough   Engineer. 

HULL.— July  22nd.— For  the  builders'  and  ferro- 
concrete work  in  connection  with  the  extension  of 
boiler  plant,  for  the  corporation. — City  Engineer. 

TIVERTON.— July  24th.— For  building  a  reinforced 
concrete  retaining  wall,  for  the  corporation. — Mr.  J. 
Siddalls,  borough  surveyor. 

GLASGOW.— July  24th.  — For  reliniug  chimney 
stalk  with  firebrick,  for  the  corporation. — Mr.  W. 
Greig,  superintendent  of  cleansing,  20  Trongate. 

FINCHLEY.— July  26th.— For  the  internal  decora- 
tions of  workmen's  dwellings,  for  the  urban  district 
council. — Mr.  G.  J.  .Jenkin,  engineer  and  surveyor. 

WILTS. — July  26th. — For  the  erection  of  sanatoria, 
for  the  county  council.  —  County  Surveyor,  Trow- 
bridge. 

SOMERSET.— July  28th.— For  the  rebuilding  of 
Ham  Bridge,  consisting  of  the  taking  down  of  the 
existing  bridge  and  erecting  a  new  bridge  with  rein- 
forced concrete,  for  the  county  council. — Mr.  Edward 
Stead,  county  .surveyor.  County  Council  Offices,  Wells. 

SHEFFIELD.— July  30th.— For  the  erection  of  a 
pump-room  at  generating  station,  for  the  corpora- 
tion.— Electricitv  Offices,  Commercial-street,  Shef- 
field. 

MERTHYR.— August  9th.— For  the  erection  of  160 
.vorkrnen's  dwellings,  for  the  corporation. — Borough 
Architect,  Town  Hall. 


WEST  SUFFOLK.— For  the  erection  of  new  offices 
at  Haverhill,  for  the  Education  Committee. — Mr. 
A.  A.  Hunt,  architect,  51  Abbeygate,  Bury  St. 
Kiliiiuiids. 

Engineering :   Iron  and  Steel. 

WHITEHAVEN.— July  19th.— For  the  supply  of 
iron  castings,  wrought  iron,  tools,  cement,  lead,  oils, 
paints,  coal  tar,  brushes,  brooms,  coal  and  coke,  for 
tlie  Harbour  Commissioners. — Mr.  J.  Tyson,  clerk. 

DRIFFIELD.— July  20t.h.— For  the  sinking  of  two 
boreholes,  for  the  rural  distiict  council. — Mr.  H. 
Botterill,  clerk,  23  Exchange-street,  Driflield. 

COWBRIDGE.— July  20th.— For  providing  and  lay- 
ing 727  yds.  of  3-in.  cast-iron  pipes  and  valves,  for 
tlie  rural  district  council. — Mr.  J.  Stockwood,  clerk. 

MERTON. — July  23rd. — For  the  construction  of  a 
concrete  culvert,  for  the  urban  district  council. — Mr. 
G.  Jerram,  surveyor. 

ROTHERHAM.— July  24th.— For  the  supply  of 
smudge  and  pea  nuts,  cable,  and  meters,  for  the 
electricity  department.  —  Engineer  and  Manager, 
Electricity  Works. 

MERTHYR.— July  26th.— For  the  supply  of  steel  and 
cast-iron  pipes,  and  for  laying  3^  miles  of  pipe  lines, 
for  the  corporation. — Sir  Alex.  Binnie,  Son  &  Deacon, 
St.  Stephen's  House,  Victoria  Embankment,  S.W. 

DUBLIN.^! uly  26th.— For  the  supply  of  electricity 
cables  and  other  works,  for  the  corporation. — City 
Electrical  Engineer. 

GUILDFORD.-July  27th.— For  the  removal  of  old 
bridge  and  the  construction  of  a  new  bridge,  for  the 
rural  district  council.— Mr.  J.  Anstee,  engineer.  Coun- 
cil Offices.  Commercial-road. 

SHEFFIELD.— July  30th.— For  water-service  con- 
duit, screen  chamber,  penstocks,  valves  and  piping, 
for  the  Electric  Supply  Committee. — Ofiices,  Commer- 
cial-street, Sheffiel'd. 

RANGOON.— August  11th.— For  the  installation  of 
a  system  of  fire  alarms,  for  the  municipality. — 
Messrs.  Ogilvy,  Gillanders  &  Co.,  67  Cornhill,  Lon- 
don, E.G. 

Cas  and  Electricity. 

HULL.— July  22nd.— For  the  supply  of  turbo-alter- 
nator and  a  condenser  outfit,  for  the  corporation. — 
Mr.  T.  G.  Milner,  city  treasurer,  Guildhall,  Hull. 

Roads. 

DUKH.VM. — July  19th. — For  excavating,  providing 
and  laying  reinforced-concrete  foundations,  and  paving 
with  granite  setts  on  certain  sections  of  main  roads, 
for  the  county  council. — Mr.  Albert  E.  Brookes,  county 
engineer  and  surveyor.  Shire  Hall,  Durham. 

WANDSWORTH.— July  19th.— For  making  up  and 
paving  part  of  Em.sworth-street,  Streatham,  for  the 
borough  council. — Mr.  P.  Dodd,  borough  engineer,  56 
East-street,  Wandsworth. 

TUNBRIDGE  WELLS.— July  20th.— For  the  supply 
of  1,100  tons  of  granite  or  hard  limestone  chippings 
for  road  tarring,  f-in.  to  |-in.  gauge,  for  the  corpora- 
tion.— Mr.  W.  H.  Maxwell,  borough  engineer. 

CARSHALTON.— July  21st.— For  the  supply  of  200 
tons  of  2i-in.  and  100  tons  of  li-in.  tarred  slag  mac- 
adam, for  the  urban  district  council. — Mr.  W.  Willis 
Gale,  surveyor. 

ISLE  OF  WIGHT.— July  21st.— For  concrete  paving 
works,  for  the  rural  district  council. — Mr.  L.  A. 
Cozens,  surveyor,  Walmer  Villa,  Castle-road,  New- 
port, I.W. 

TWICKENHAM.— July  21st.— For  making  up  a 
street,  lor  the  urban  district  council.— Mr.  F.  W. 
Pearce,  surveyor.  Town  Hall. 

LITTLE  LEVER.— July  24th.— For  the  supply  of 
road  materials  and  labour,  for  the  urban  district 
council.— Mr.  J.  Seddon,  surveyor. 

RUISLIP-NORTHWOOD.  —  July  24th.  —  For  the 
.supply  of  522  tons  of  bituminous  granite,  217  yds.  of 
hand-picked  hardcore,  and  330  tons  of  broken  granite, 
for  the  urban  district  council.  —  Mr.  Edmund  R. 
Abbott,  clerk.  Council  Ofiices,  Northwood,  Middlesex. 

WESTHAMPNETT.— July  26th.— For  steam  rolling 
during  the  year,  for  the  rural  district  council. — Mr. 
W.  D.  Rasell,  clerk,  5  South-street,  Chichester. 

DOVER.— July  26th.— For  the  supply  of  Guernsey 
granite,  Guernsey  chippings,  and  Guernsey  siftings, 
for  the  corporation.— Mr.  R.  E.  Knocker,  town  clerk. 

ROWLEY  REGIS.— July  26th.— For  raising  a  high- 
way and  constructing  sewers,  for  the  urban  district 
council.— The  Surveyor. 
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SCUXTHORPE.— July  26th.— For  the  supply  of  any 
quantity  up  to  400  tons  of  broken  granite  of  approved 
quality,  for  the  urban  district  council. — Mr.  Herbert 
Heap,  engineer  and  surveyor. 

HIPPERHOL]ME.— July  26th.— For  the  supply  of 
broken  granite,  chippings,  and  tarred  road  materials, 
for  the  urban  district  council. — Mr.  G.  W.  Thompson, 
engineer  and  surveyor. 

GLASGOW.— July  27th.— For  constructing  roads 
and  drains,  for  the  corporation. — Office  of  Public 
Work  =  ,.60  Cochrane-street. 

Sanitary. 

BELFAST.— July  20th.— For  the  construction  of 
pipe  sewer  and  manlioles,  for  the  coriioration. — City 
Surveyor. 

KINSALE.— July  21st.— For  the  execution  of  drain- 
age work,  for  the  rural  district  council. — Mr.  E. 
Evans,  53  South-mall,  Cork. 

MANCHESTER.— July  21st.— For  the  execution  of 
drainage  work,  for  the  Guardians. — Mr.  A.  J.  Murga- 
troyd,  architect,  23  Strutt-street,  Manchester. 

BEDFORD.— July  21st.— For  the  construction  of 
sewage  disposal  works  and  drainage,  for  the  rural 
district  council. — The  Surveyor,  115  High-street,  Bed- 
ford. 

ROMFORD.— July  24th.— For  the  construction  of 
manholes,  for  the  urban  district  council. — Mr.  T.  H. 
Ridge,  surveyor. 

HAMILTON.— July  26th.— For  the  supply  and  in- 
stallation of  sanitary  fittings  and  laundry  and  wash- 
house  plant,  for  the  Middle  Ward  District  Committee. 
—Messrs,  .Sydney  Mitchell  &  Wilson,  architects,  13 
Young-street,  Edinburgh. 

MELTON  MOWBRAY.— July  27th.— For  the  con- 
struction of  sewers  and  manholes,  for  the  rural  dis- 
trict council. — The  Surveyor. 

CANNOCK.— July  28th.— For  the  provision,  laying 
and  jointing  of  about  56  yds.  of  9-in.  pipes  and 
272  yds.  of  9-in.  stoneware  sewers,  and  other  incidental 
works,  for  the  urban  district  council. — Mr.  R. 
Blanchard,  engineer  and  surveyor,  Council  Offices, 
Cannock. 

HOWDEN. — For  laying  sewer  and  manholes,  for  the 
rural  district  council. — Mr.  T.  Dinsdale,  Hailgate, 
Howden. 

BILLERIC-A.Y.— For  the  collection  of  house  refuse, 
for  the  rural  district  council. — Mr.  S.  J.  Shelley, 
Junction-road,  South  Weald. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surtetok  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


'  Accepted. 


t  Becommended   for  acceptance. 
t  Provisionally  accepted. 

GOOLE.    For  the  erection  of  a  shelter  and  convenience  for  the 
district  council.— Mr.  J.  H.  Castle,  engineer  and  surveyor;— 

J.  W.  Tasker,  Goole 

H.  Featherstone,  Goole 
Jackson  &  Gates,  Goole 
.T.  "Walker,  Gcole 

Kelsey  Brothers,  Goole*     ...  ,^| 

Surveyor's  estimate,  f'SO/. 
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an 


ST.  PANGEAS. — For  installing  heating  apparatus  iu  connection  with 

the  remodelling  of  the  Princess-road  school,  St.  Pancras,  for  the 
London  County  Ccuncil: — 

Cannon  ft  Hetford,  Peckham     £1,083 

Brightside  Foundi-y  &.  Engineering  Company,  Limited,  Vic. 

toria-street...           1,065 

W.  Freer,  Leicester          1,<U0 

■  J.  Biggs,  Borough-road    ...        1,019 

Yetton  &  Brockctt,  Limited,  New  Kent-road  1,017 

W.  G.  Cannon  &.  Sons,  Limited,  Lcndon.road  075 

Palowkar  &  Sons,  Queen-street  <i53 

W.Trus«eU&  Son.  Sheffield* 'M-i 

APPOINTMENTS    OPEN. 

Opficul  and  bibilab  adtbbtisembnts  keceivid  rp  TO  4. 30  p  a 

ON     THFESDAIS    WILL    BB     INSERTED     IN    IBB    FOLLOWING     DAY'S     ISSUE, 

tut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tbb  Scrtetor  ojiftce  by  noon 
on  WEDKESDAis  to  ensure,  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  moK,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,$)  subject  to  later  con- 
firmation by  letter. 

P.BAN     DISTRICT     OF     LT.AXDEINDOD 

WELLS. 

SURVEYOR  AND  INSPECTOR  OF 

NUISANCES. 

The   Council   of  the  above-named   District  intend. 

on  the  27th  day  of  July,   1915,   to    proceed    to    the 

appointment  of  a  Surveyor  and  Inspectc-:  of  Nuisances 


for  the  District,  at  a  salary  .of  £140  per  annum,  payable 
quarterl.y. 

The  appointment  will  be  subject  to  tlie  approval  of 
the  Local  Government  Board,  and  the  person  ap- 
pointed must  possess  the  Certificate  of  some  properly 
constituted  examining  authority  in  regard  to  his 
qualifications  to  act  as  Inspector  of  Nuisances.  He 
will  be  required  to  devote  the  whole  of  his  time  to 
the  duties,  including  those  of  Inspector  under  the 
Petroleum  Acts,  the  Housing  and  Town  Planning  Act, 
&e. 

As  Surveyor  he  will  have  charge  of  the  ■whole  of 
the  Council's  undertakings,  including  the  Waterworks, 
and  will  be  required  to  take  direct  supervision  of  the 
workmen. 

Applications,  on  foolscap  paper,  in  Candidate's  own 
handwriting,  stating  age,  previous  experience,  with 
copies  of  not  more  than  three  recent  testimonials, 
endorsed  "  Surveyor,"  should  reach  the  undersigned 
not  later  than  noon  on  the  27th  day  of  July.  1915. 

Canvassing    any    Member    of    the    Council,    either 
directly  or  indirectly,  will  disqualify  an  applicant. 
D.  C.  DAVIES,  " 

Clerk  to  the   Council. 

Town  HaU, 

Llandrindod  Wells. 

July  14,   1915.  (2,632) 

pOUNTT     OF     DEVON. 

^     MAIN  ROADS  AND  BRIDGES  DEPARTMENT. 

Applications  are  invited  for  the  appointment  of 
Temporary  Assistant  Surveyor  to  act  during  the  ab- 
sence of  a  permanent  official  serving  in  His  Majesty's 
Forces.  Candidates  must  not  be  eligible  for  service 
in  the  Forces,  and  should  be  competent  to  take  levels, 
make  surveys,  and  have  had  experience  in  the  control 
of  men.     Salary,  £3  per  week. 

Applications,  in  candidate's  own  handwriting, 
accompanied  by  three  testimonials,  to  reach  the 
undersigned  not  later  than  •21st  July,  1915. 

W.  P.  ROBINSON,  Assoc.M.ixsT.CE., 
County  Surve.vor  (No.  2  Division)..  • 

22  Queen-street, 

Exeter.  (2.628> 


m 
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FLUXPHALTE 

There  is  no  tar— or  an'/  by-product 
of  tar — as  tcictted  to  in  the  recent 
Government  Circoiar,  contained  in 
Fluxphalte.  It    is    a    pure    liquid 

asphaltic  bitumen — specially  refined 
for    spraying    roads.  :  :  : 


"Write  for  Samples 
and    Quotations — 

ANGLO-MEXICAN 

Petroleum  Products  Co.,  Ltd., 

FINSBURY     COURT,    LONDON,    E.G. 


Telephon 

•>70+  CiT 


Telegrams : 
'  Mexprodcx,  Ate,  Lokdon 


e  Surveyor 

Hub  riDunidpal  anb  County  Enoineer. 
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Minutes  of  Proceedings. 


Road 

Classification. 


One   of   the    most   import  aiit 
papers  submitted  to  the  recent 
National  Road  Conference  was 
that  which  dealt  with  the  urgent  question  of  the 
classification  of  roads,  and  we  must  congratulate 
Mr.  ilontagu  Harris,  the  secretary  to  the  County 
Councils  Association,  on  the  skill  with  which  he 
treated  a  highly  technical    and    somewhat   com- 
plicated subject.     It  was,  perhaps,   only  natural 
that    he    should    have    emphasised    the    county 
council  point  of  view,  but  the  arguments  for  more 
local  control  of  second  and  third  class  roads  were 
fairly  stated,  and   his   paper   forms   an   excellent 
basis  for  a  full  discussion  of  the  whole  question. 
The    arbitrary    legal    distinction    between    main 
roads  and  other  roads,  whatever  may  have  been 
its  merits  in  the  past,  is  simply  not  applicable  to 
modem  conditions,   and  has  practically  no  rela- 
tion to  the  problem  of  classification  as  it  at  present 
exists.      As  Mr.  Han-is  said  in  opening,  tlie  case 
for  classification    rests  upon  a  threefold    basis — 
convenience   of   communication,    convenience    of 
administration,  and  convenience  of  finance.      As 
long  ago  as  the   Road   Conference  of  1909,  before 
the  creation  of  the  Road  Board,  a  resolution  was 
passed  in  favour  of  the  principle,  and  the  Depart- 
mental Committee  on  Local  Taxation,  in  dealing 
with  the  finance  of  highway  administration,  made 
definite  recommendations  on  the  subject.      The 
latter  committee  wisely  refrained  from  attempt- 
ing   to    define    a   main    or    first-class    road,    but 
expressed  the  opinion  that  these  should  include 
not  only  existing  main  roads,  but  also  those  which 
afford  communication  between  to«nis  or  iicces's  to 
railway  stations,  and    those  \vhich    bear    a    sub- 
stantial portion  of  traflfic  which  is  not  of  a  purely 
local  character.     It  will  be  within  the  recollection 
of  our  readers  that  prior  to  the  outbreak  of  war 
steps  had  been  taken  by  the  Road  Board  towards 
the  accomplishment  of  classification,  and  probably 
some  practical  result  would  have  been   achieved 
by  now  had  the  traffic  census  not  been  interrupted 
by  more    pressing    public    demands.      One    good 
result  of  tiiis  delay  is  that  more  time  is  available 
for    discussion    and    for   the    adjustment   of    the 
various  interests  involved. 

Perhaps  the  most  important  question  involved 
in  the  actual  work  of  classification  is  as  to  the 
[)recise  point  at  which  the  line  between  first  and 
second  class  roads  should  be  drawn.  Neither  the 
Departmental    Committee    nor   the    Road    Board 


have  given  any  definite  guidance  on  this  matter, 
but  the  former  body  have  stated  that  on  the 
whole  they  can  see  no  reason  why  the  total  mile- 
tige  of  first-class  roads  in  the  administrative 
counties  should  be  a.])j)reciably  different  from  the 
1  resent  figure  for  main  roads.  This  assumption 
provides  for  the  allocation  of  about  28,000  miles 
of  road  to  the  first  class,  although,  no  doubt, 
in  any  new  classification  many  of  the  present 
district  roads  would  be  i)laced  in  the  first  class, 
\vhilc  many  existing  main  roads  would  become 
second  class.  It  must  not  be  assumed  that  the 
traffic  retmias  will  be  the  sole  or  even  the  chief 
deciding  factor  in  the  classification.  On  the  con- 
trai-y,  the  first  consideration  would  appear  to  be 
wiu'ther  or  not  a  road  is  a  means  of  communi- 
cation between  places  of  importance,  or  whether 
a  substantial  portion  of  the  traffic  upon  it  is  not 
of  a  purely  local  character.  According  to  the 
suggestion  of  the  Departmental  Committee,  the 
second  class  should  include  all  roads  in  adminis- 
trative counties  which,  though  less  important  than 
first-class  roads,  may  yet  be  regarded  as  serving 
more  than  merely  local  piu-poses.  The  criticism 
of  Mr.  Harris  upon  this  suggestion  is  that  it  is 
too  vague,  but  upon  the  basis  of  the  estimated 
grant  for  roads  of  this  class  he  deduces  that  it  is 
contemplated  to  include  about  30,800  miles,  or 
22  per  cent  of  the  total  outside  London  and  the 
county  boroughs. 

In  regard  to  administration,  Mr.  Hairis  does 
not  look  for  the  establishment  of  a  large  central 
department  eoiTesponding  to  the  Ministere  ■  des 
Fonts  et  Chaussees  of  France  or  Belgium,  nor 
does  he  expect  the  establishment  of  any  "  national 
roads  "  in  the  sense  that  their  maintenance  and 
control  will  be  withdrawn  from  the  local  autho- 
rities— and  in  this  we  agree  with  him.  If  this 
possibility  be  eliminated,  two  main  questions  are 
left^ — namely,  what  is  to  be  the  unit  of  area;  and, 
this  being  determined,  whether  the  control  of  all 
roads  within  the  area  is  to  be  vested  in  a  single 
authority  or  in  separate  authorities  for  the  several 
classes  of  roads.  Finally,  as  to  finance,  it  may 
be  said  at  once  that  this  is  a  most  import.ant  part 
of  the  whole  problem,  for  it  is  more  than  probable 
that  the  Road  Board,  in  making  their  classi- 
fication, will  be  guided  by  the  amount  of  the  fund 
that  the  Government  propose  to  distribute,  and 
up(^H  this  amount  tlie  proportion  of  the  Exchequer 
contribution  to  the  upkeep  of  any  class  of  roads 
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must  ultimately  depend.  'For  a  fuller  considera- 
tion of  these  important  matters  we  must  refer  our 
readers  to  the  full  extracts  from  Mr.  Han-is 's 
vei-y  able  paper  which  will  be  found  in  another 
column. 

*  *  * 

Mr.  Reginald  Brown's  paper 
Trenches.  on  "  Trench  Openings  and  Re- 
instatements," presented  at  the 
recent  annual  meeting  of  the  Institution  of  Minii- 
cipal  and  County  Engineers,  and  reproduced  on 
another  page  of  this  issue,  dealt  chiefly  with  the 
troubles  caused  by  the  opening  of  trenches  in  roads 
by  the  statutory  companies  who  are  given  mono- 
polies for  supplying  water,  gas,  electricity,  or  other 
public  necessities.  The  powers  given  to  these 
monopolist  companies  are  accompanied  by  certain 
restrictions  and  responsibilities,  and  it  was  to 
the  manner  in  which  these  restrictions  worked 
and  the  responsibilities  were  met  that  the  paper 
was  largely  directed.  The  trouble  arises  chiefly 
through  the  employinent  of  workmen  who  have 
little  or  no  experience  with  the  laying  of  the 
surface  materials,  and  whose  principal  work  is 
that  of  pipe  or  cable  laying  rather  than  that  of 
road  making.  Eveiwone  is  agi-eed  that  the  road 
authorities  should  supervise  all  openings  made  in 
the  public  roadways.  The  statutoiw  companies 
are  required  to  notify  the  road  authorities  before 
making  an.y  openings,  but  although  this  notifica- 
tion is  very  generally  given,  the  supervision  which 
should  follow  the  notification  is  by  no  means  so 
generally  exercised.  Even  where  tlie  road  autho- 
rity makes  good  the  surface  of  the  roadway  by 
agreement  with  the  company  o]")ening  the  trench, 
it  is  still  necessary  that  the  filling  in  of  the  trench 
by  the  companies'  workmen  should  be  carefully 
supervised  by  the  road  authority's  officials. 

Many  towns  have  a  schedule  of  prices  at  which 
the  highway  department  restores  all  surfaces  dis- 
turbed by  other  departments,  public  coinpanies,  or 
private  contractors,  and  relieves  them  from  any 
furt.her  charge  for  maintenance.  To  do  this  satis- 
faetoi'ily  it  is  obviously  necessary-  that  the  filling 
in  must  be  cai'efully  carried  out'  and  properly 
supervised.  The  difficulty  of  fixing  this  schedule 
was  mentioned  during  the  discussion  of  the  paper, 
but  it  is  a  matter  which  can  usually  be  got  over 
satisfactorily  by  a  meeting  of  the  engineers  of  the 
various  authorities.  It  is,  of  com-se,  impracticable 
to  have  a  fixed  rate  for  all  sizes  of  openings,  as 
a  small  opening  requires  certain  fixed  expenses, 
such  as  carting  tools  and  materials  for  at  times 
considerable  distances,  which  naturally  makes 
the  cost  per  yard  very  much  higher  than  that  of  a 
long  opening.  One  municipal  engineer  finds  the 
following  division  of  prices  and  areas  work  vei-y 
satisfactorily  in  the  case  of  the  statutory  com- 
panies for  whom  he  carries  out  all  repairs  to  road 
surfaces  which  they  have  distm-bed  :  Under  5  yds. 
in  area,  between  5  yds.  and  50  yds.,  and  over 
50  yds.,  the  costs  working  out  in  the  following 
proportions — 1-40,  1-20  and  1-00.  Tliere  are  other 
openings  besides  those  made  by  the  statutory 
companies,  such  as  tlie  sewers  and  drains  gene- 
rally laid  by  the  local  authority  or  the  builder; 
and  as  the  trenches  for  these  ai-e  generally  very 
much  deeper  than  those  for  gas,  water  or  elec- 
tricity, they  are  more  difficult  to  reinstate,  and 
frequently  call  for  much  gi-eater  care  both  during 
excavation  and  reinstatement.  Deep  excava- 
tions in  nan-ow  streets  often  lead  to  settlement  in 
the  adjoining  buildings,  while  the  gi-eater  depth  of 
material  in  the  trench  takes  a  much  longer  time 
to  consolidate,  and  calls  for  frequent  repairs  of 
the  road  surface. 

The  difficulty  of  putting  back  the  soil  in  a 
trench  with  the  same  consistency  that  it  had 
before  it  was  excavated  is  much  greater  with  some 
soils  than  others.  A  trench  5  ft.  or  6  ft.  deep, 
filled  wth  di-y  clay,  will  go  down  for  years  after 
being    filled    in.      The    clay  requires    to    be  well 


puddled  and  rammed  when  filling.  On  the  other 
hand,  fine  sand  or  gravel  can  be  filled  in  almost 
as  solidly  as  they  were  when  excavated,  and  there 
is  little  danger  of  settlement  afterwards.  Chalk 
must  be  well  watered  before  it  can  be  consoli- 
dated. The  weather  has  a  great  influence  on 
many  soils,  for  a  loamy  soil  can  be  filled  in  much 
more  closely  when  wet.  Most  engineers  specify 
"  the  soil  to  be  well  rammed  in  layers  not  greater 
than  G  in.  thick,"  but  unless  very  carefully  super- 
vised this  thickness  is  generally  exceeded.  "Well 
rammed  "  has  a  wide  interpretation,  and  while 
one  contractor  will  carry  out  this  work  carefully 
and  well,  another,  if  not  well  looked  after,  will 
throw  the  soil  into  the  trench  in  layers  of  any- 
thing from  12  in.  to  3  ft.  thick,  and  get  the 
navvies  to  use  their  feet  instead  of  a  rammer. 
An  old  foreman  used  to  say :  ' '  You  want  two 
rammers  to  one  filler,"  but  it  is  no  exaggeration 
to  say  that  in  most  cases  these  numbers  ai-e 
reversed.  Hand  rammers  in  the  hands  of  cai'eful 
men  are  generally  satisfactory,  and  "mechanical  " 
rammers  have  not  been  much  used  for  trenches 
in  tliis  country. 


Rural 
Water  Supplies. 


At  the  provincial  meeting  of 
the  Eoyal  Sanitary  Institute 
which  was  held  at  Yeovil  on 
Wednesday  of  last  week  the  subject  of  «'ater 
supplies  to  rui'al  and  small  urban  areas  was  under 
discussion,  being  introduced  by  a  paper  by  Dr. 
Savage,  the  county  medical  officer  of  health  for 
Somerset.  The  dangers  attendant  upon  the 
shallow  well  as  a  source  of  supply  were  duly 
emphasised  by  more  than  one  speaJier,  but  Dr. 
Savage  boldly  asserted  that  if  such  wells  are 
properly  lined  so  as  to  be  impervious  to  water  for 
a  depth  of  at  least  12  ft.,  and  are  covered  in  so 
as  to  avoid  pollution  from  the  top,  the  water 
should  be  quite  fit  for  use,  provided  that  the  soil 
is  reasonably  suitable  for  filtration  purposes.  This 
may  be  so ;  but  the  fact  remains  that  until  local 
authorities  ai'e  armed  with  adequate  powers  of 
control  over  the  situation  and  construction  of  these 
wells,  builders  will  continue  to  place  them  in  such 
positions  and  to  build  them  in  such  a  way  that 
serious  liability  to  pollution  will  result.  Until 
the  financial  difficulties  which  are  inherent  in  the 
rural  water  supply  problem  are  met  in  a  more 
di-astic  manner,  there  is  much  to  be  said  for  Dr. 
Savage's  suggestion  that  power  should  be  given 
to  local  authorities  to  make  by-laws,  subject,  of 
coiu'se,  to  the  usual  confirmation  by  the  Local 
Government  Boai'd,  dealing  with  the  method  of 
construction  of  siu-face  wells  and  their  position  in 
regard  to  buildings  and  sanitai'y  conveniences. 

Dealing  more  generally  with  the  whole  question. 
Dr.  Savage  once  more  emphasised  the  ci-ying  need 
that  exists  for  some  fonn  of  central  control  over 
the  som-ces  of  supply.  It  may  be  taken  as  an 
axiom  that  there  is  no  valid  reason  (save  financial 
exigency)  why  the  water  supply  in  a  rm'al  area 
should  be  either  less  in  quantity  or  poorer  in 
quality  than  that  which  is  available  for  the  town 
dweller.  On  the  contrary,  it  is  of  special  import- 
ance that  the  best  possible  supply  should  be  given 
to  farms  where  dairy  operations  are  canied  on, 
because  serious  epidemics  of  infectious  disease 
may  result  from  the  infection  of  milk  by  con- 
taminated water  used,  say,  for  the  washing  of 
vessels.  In  spite  of  this,  however,  the  absence 
of  central  control  and  the  apparent  disinclination 
of  neighbouring  districts  to  co-operate  are  allowed 
to  remain  as  serious  obstacles  in  the  way  of  pro- 
viding as  cheap  and  plentiful  a  supply  as  possible. 
As  an  example  of  tlie  astonishing  extravagance 
that  may  result  from  the  present  system.  Dr. 
Savage  cited  the  case  of  two  small  towns,  both 
obtaining  their  water  from  the  Mendip  Hills,  the 
springs  being  within  5  miles  of  each  other.  Never- 
theless there  were  sepai'ate  lines  of  pipes,  separate 
reservoirs,  and  other  works,  together  with  double 
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oxpenso  of  niaintenanee  and  administration. 
Clearly  tliei-e  is  a  crviug  need  for  co-operation  in 
such  cases  on  the  gi'oiind  of  public  economy, 
while  in  many  othei"s  union  of  districts  is  the  only 
way  of  securing  a  supply  at  all,  and  so  is  called 
for  in  the  interests  of  public  health.  By  sec.  279 
of  the  Public  Health  Act,  1875,  union  of  districts 
may  be  secmvd  by  either  urban  or  rural  autho- 
rities by  means  of  a  joint  application  to  the  I>ocal 
Government  Board  for  a  Provisional  Order;  and 
Dr.  Savage  has  performed  a  public  service  by 
once  more  calling  attention  to  the  necessity  for 
such  joint  action  in  suitable  cases. 


Silsden  Council 

and  the 

Surveyorship. 


The  extraordinary  circum- 
stances in  which  we  find  oiu-- 
selves  placed  appear  to  be 
giving  a  good  deal  of  encourage- 
ment to  certain  members  of  local  authorities 
whose  habit  it  is  to  cry  for  economy  at  any  price, 
including,  it  is  needless  to  say,  efficiency.  These 
gentlemen  ai-e,  in  fact,  exploiting  the  war  on 
behalf  of  their  favourit-e  thesis,  and  in  doing  so 
they  sometimes  display  an  indifference  to  the 
interests  of  individuals  wliich  is  characteristically 
unjust.  Recently  the  Silsden,  West  Kiding, 
Urban  District  have  found  it  desirable  to  consider 
the  question  of  dividing  tlic  offices  of  surveyor  and 
inspector.  The  issue  wtvs  apparently  forced  upon 
the  council  by  tho  growth  of  the  duties  ajjper- 
taining  to  both  offices,  and  the  ditHeulty  of  one 
man  continuing  to  discharge  the  dual  services. 
JMr.  H.  Longbottom  has  been  surveyor  aTid 
sanitary  inspector  for  sixteen  yeai"s,  at  the 
moderate  salary  of  £115  per  year,  £60  of  which 
was  for  the  inspectorship  and  the  renuiinder  for 
the  surveyoi-ship.  The  work  of  survej'or  is  suffi- 
ciently onerous  for  any  one  man,  including  as  it 
does  the  upkeep  of  30  miles  of  roads,  tho  man- 
agement of  the  sewage  disposal  works,  superin- 
tending the  watenvorks,  and  scavenging  and 
cleaning  the  streets.  'J'he  duties  of  inspector  are, 
of  course,  very  considerable,  and  there  seems  to 
be  no  doubt  that  the  policy  of  dividing  the  offices 
is  commendable,  and,  from  the  human  point  of 
view,  necessary.  In  spite  of  this,  tho  jiroposal 
was  strongly  resisted,  and  the  gi'ound  of  this 
opposition  was  the  usual  one  of  economy,  or,  as 
we  prefer  to  style  it,  cheapness.  If  Mr. 
Longbottom  was  appointed  sanitary  inspector,  it 
v.'as  asked,  could  they  get  a  man  "  chea[)or  "  as 
a  surveyor  than  an  inspector  ?  It  is  satisfactory 
to  find  that  the  chairman  of  the  Highways  and 
Sanitary  Committee  was  able  successfully  to 
resist  all  the  petty  reasoning  of  tlie  opposition 
and  induce  the  council  to  pass  the  proposition  to 
divide  the  offices.  It  is  to  be  hoped,  further, 
that  he  will  also  sua-eed  in  obtaining  a  proper 
standard  of  remuneration  for  each.  The  policy 
of  the  council  in  the  past  as  regards  the  surveyor's 
department,  he  states,  has  been  of  a  too  parsi- 
monious character,  and  he  added  that  the  adoption 
of  that  policy  "  hsid  led  to  at  least  one  official, 
who  had  ever  been  ready  to  oblige  the  council, 
having  more  duties  thi'ust  upon  him  than  he  could 
satisfactorily  discharge."  If  there  is  not  a  possi- 
bility of  parsimonious  treatment  in  the  past  being 
converted  into  a  liberal  policy  in  the  future,  iti 
would  at  all  events  be  a  sign  of  graee  if  coun- 
cillors would  only  seek  to  rise  to  the  modest 
altitude  of  being  just  to  their  officers. 


Whatever  methods  of  sludge 
Sludge  Pressing,  disposal  may  be  adopted  in  tlie 
future,  there  is  verv-  little  doubt 
that  in  a  number  of  cases  pressing  will  form  an 
essential  part  of  the  process,  especially  where  an 
attempt  is  made  to  convert  the  sludge  into  a 
marketable  commodity  as  manure.  For  this 
reason  any  information    that  can    be  given  with 


regard  to  improved  metliods  of  operation  tending 
bo  economy  in  sludge  pressing  will  continue  to  bo 
of  vaJue,  and  in  this  coiniection  the  paper  by  Mr. 
J.  T.  Thompson,  chemist  and  acting  manager  at 
the  Knostrop  sewage  works,  Leeds,  which  is 
printed  on  another  page,  will  be  welcomed  by  all 
of  his  fellow  managers  who  have  to  press  their 
sludge.  Tho  partioulai-s  given  as  to  the  com- 
parative results  of  pressing  sludge  from  septic  and 
from  settling  tanks  are  vei-y  interesting,  as  definite 
figures  are  supplied  as  to  the  amount  of  lime 
required  and  the  time  occupied  in  each  case. 
Then  again  the  results  of  the  prolonged  experi- 
ments which  were  carried  out  to  determine  the 
most  suitable  quality  of  cloth  to  use  and  which 
means  could  be  ado]itcd  to  prolong  the  life  of  tho 
cloth  must  be  of  groat  value.  These  results, 
;md  indeed  the  whole  of  the  information  given  in 
the  paper,  ai-e  sot  out  in  an  admirable  manner, 
and  the  Association  of  Managei^*  of  Sewage  Dis- 
]iosal  Works  is  to  be  congi'atulated  on  having 
secured  such  a  useful  contribution  to  their  vohmies 
of  "  Proceedings." 

It  is  interesting  to  note  the  opinion  expressed 
by  Mr.  Thompson  at  the  end  of  his  paper  to  the 
efl'ect  that  in  time  it  will  be  possible  to  get  rid  of 
sewage  sludge  without  causing  any  public 
nuisance,  and  at  the  same  time,  by  the  sale  of 
by-products,  to  recover  at  least  sufficient  to  pay 
the  full  cost  of  disposal.  Tho  use  of  the  two 
words  wo  have  italicised  suggests  that  the  author 
had  in  mind  the  possibility  of  securing  a  profit 
from  sludge  disposal.  We  believe,  however,  that 
all  sewage  works  managei-s  will  be  quite  content 
to  be  in  a  position  to  defray  the  cost  of  disposal 
alone,  and  we  think  it  will  be  a  long  time  before 
oven  this  happy  result  can  be  attained  universally. 


Tramway  Track 


Mr.  Bickerstaffe  Holt,  whose 
Construction.  I'l-^wtical  experience  extends 
over  many  yeai's  as  permanent 
way  enginoor  of  the  Leeds  tramways  (and  who 
recently  received  the  further  a|)poiiitiiioiit  of  high- 
ways surveyor  to  that  city),  (•diilribuloil  some  time 
ago  to  the  Tramway  and  Nai/wai/  World  a  series  of 
illustrated  articles  descriptive  of  various  types  and 
details  in  tramway  traek  construction  and  upkeep. 
These  ai'f  ides  have  been  supplemented  and  revised, 
and  now  ff)rm  the  i)asis  of  a  volume  on  "  Tram- 
way Track  Construction  and  Maintenance. '  '* 
It  goes  without  saying  that  the  contents  of  this 
book  are  eminently  practical  and  descriptive  of 
tlie  science  and  technique  of  tramway  construction 
and  maintenance  as  practised  at  Leeds  under  the 
author's  control,  or  as  may  have  come  under  his 
observation  elsewhere.  The  illustrations  are 
mimerous  and  generally  excellent,  many  being  of 
a  unique  nature  and  from  photographs  specially 
taken  to  elucidate  and  emphasise  the  author's 
exposition  of  particular  points  of  practice. 

Tramways  are  being  subjected  to  a  good  deal  of 
adverse  criticism,  not  always  emanating  from  an 
unbiassed  source.  Tl  cannot,  however,  be  gain- 
said that  some  of  this  criticism  has  been  warranted 
by  the  dilapidated  condition  into  which  some 
tracks  have  been  allowed  to  fall.  The  informa- 
tion and  data  in  this  book  will  do  much  to  show 
to  tramway  authorities  and  their  advisers  wherein 
mistakes  and  omissions  in  construction  and  upkeep 
are  conducive  to  disrepair,  and  make  clear  the 
better  methods  to  ensure  durability,  which  should 
bo  the  aim  in  future.  The  chapters  under  the 
head  of  "  Track  Paving  "  are  particularly  lucid 
and  practical,  and  the  illustrations  of  various  types 
of  paving  materials  in  different  stages  of  wear  are 
both  interesting  and  instructive.  To  all  who  are 
engaged  upon  or  interested  in  tramways,  and  even 
to  those  engaged  in  road  engineering,  we  can 
strongly  commend  this  volume  as  an  excellent 
compilation  and  a  valuable  book  of  reference. 

•  ByE.  Bickerstaffe  Holt.  M.I  M.E.,&o.     Price  lO.-i.  ed.  nett.    London; 
Tmwucai;  and  Baxhmy  World. 
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Seven  Years'  Experience  with  a  Large  Sludge-pressing 

Piant/ 

Bv  JOHN  T.  THOMPSON,  Chemist  and  Acting  Manager,   Knostrop   Sewage  Works,   Leeds. 


In  Leeds  we  often  get  inquiries  for  information 
about  the  practical  details  of  the  maintenance  and 
working  of  our  pressing  plant.  This  is  proliably 
due  to  the  fact  tliat,  although  sludge  pressing  had 
been  suecessfully  accomplished  at  several  places 
l)efore  Leeds  began  in  1907,  we  did  some  pioneer 
work  with  large  54-in.  presses.  Therefore,  when  the 
request  came  from  your  association  for  a  paper  of 
general  interest  to  sewage  works  managers.  Mr.  Hart, 
tlie  sewerage  engineer,  very  readily  consented  to 
allow  me  to  bring  before  you  a  concise  account  of 
the  knowledge  gained  at  Leeds  from  observations  and 
experiments  on  this  method  of  preliminary  sludge 
treatment. 

The  author  also  wishes  to  express  his  thanks  to 
Alderman  T.  Oldroyd  for  granting  liim  permission 
to  publish  this  paper. 

Those  who  have  to  deal  with  the  sewage  problem 
will  freely  admit  that  the  chief  difficulty  centres 
around  sludge  treatment.  Considerable  attention  is 
now  being  concentrated  on  this  question,  and  a 
variety  of  processes  are  being  tested  on  a  fairly  large 
scale.    The  initial  difficulty  of  concentrating  90  per 


cloth ;  therefore  the  hard  scraping  necessary  for  this 
purpose,  and  the  rotting  action  of  the  excess  of  lime 
in  the  press  effluent,  would  materially  increase  the 
cost  of  pressing  sludge. 

The  table  I>elow  gives  the  average  results  for  septic 
sludge  pressed  under  the  best  conditions,  and  also 
the  average  result  of  a  large  number  of  pressings  of 
settled  sludge,  free  from  precipitants. 

These  figures  show  a  marked  increase  of  mineral 
matter,  and  corresponding  decrease  of  volatile  matter 
in  the  septic  sludge  cake. 

The  conclusion  drawn  from  our  experience  with 
this  experimental  press  was  that  it  was  easy  to  obtain 
good  cake  containing  about  60  per  cent  water  from 
imsepticised  sludge  in  about  one  hour  with  the  addi- 
tion of  1  per  cent  lime.  This  proportion  of  lime  has 
since  been  giving  good  results  when  applied  to  the 
large  new  plant,  and  we  had  no  difficulty  in  getting 
good  cake  from  the  start.  It  was  found  that  if  the 
press  effluent  is  just  alkaline  to  phenol  phthalein,  a 
good  cake  can  usually  be  obtained  in  fifty-five 
minutes,  but  if  the  effluent  gives  no  colour  reaction 
it  may  take  one  and  a-half  to  two  hours  to  get  the 


Sludge  from— 

Water 
sludge. 

Gallons 
of  sludge 
pressed. 

Lime 
added. 

Cake 
produced. 

Time 
pressing. 

Water 
cake. 

Volatile 
matter. 

Mineral 
residue. 

Septic  tauk 
Settliug  tank 

Per  cent 
92-2 
92-1 

471 
513 

Per  cent 
3 
1 

lb. 
1396 
1204 

hours. 
1-25 
0-8 

Per  cent 
.^8-9 
59-0 

Per  cent 
113 
18-3 

Per  cent 
29-8 
227 

cent  sludge  down  to  60-70  per  cent  sludge,  so  that 
it  may  be  handled  conveniently,  has  been  met  by 
land  treatment,  septic  fermentation,  cracking  with 
acid,  &c. ;  but  pressing  is  the  only  method  which  will 
be  considered  in  detail  here. 

The  dry-weather  flow  of  sewage  in  Leeds  is  about 
17,500,000  gallons  per  day,  about  22  per  cent  of  which 
is  derived  from  trade  sources,  chiefly  from  scouring, 
dyeing,  leather  and  soap  industries.  The  crude 
sewage  is  always  slightly  alkaline  to  methyl  orange. 

PRELIMINAEY    EXPERIMENTS. 

The  old  system  of  lagooning  has  never  been 
adequate  to  deal  with  the  large  volume  of  sludge 
produced  from  Leeds  sewage;  therefore,  in  order  to 
obtain  reliable  data  about  sludge  pressing,  a  unit  of 
pressing  plant  was  put  down.  The  press  was  hand- 
closed,  and  contained  forty-five  cells  formed  with 
plates  32  in.  square.  It  produced  from  12  cwts.  to 
13  cwts.  of  cake  per  filling.  The  press  was  filled 
from  a  spherical  ram  by  meajis  of  compressed  air 
at  100  1b.  per  square  inch.  The  sludge  entering  the 
storage  tank  was  screened  through  a  steel  plate  per- 
forated with  inch  holes  to  retain  match  stalks,  hair, 
&c.,  which  choked  the  feed  pipe  in  the  press,  and 
caused  the  plates  to  break  it  not  removed  by  .screen- 
ing. 

From  February  to  August,  1907,  settled  sludge,  pro- 
duced without  i)recipitants  from  the  different  tanks, 
was  pressed  with  various  doses  of  lime.  In  order  to 
obtain  good  cake  the  time  of  pressing  varied  from 
three  hours,  when  no  lime  was  used,  to  fifty  minutes, 
when  1  per  cent  liy  weight  of  quicklime  was  added 
to  the  .sludge. 

Further  experiments  were  tried  with  septic  sludge. 
It  was  found  that  septic  sludge  from  a  tank  which 
had  been  working  four  months  and  still  contained 
undigested  fibre  only  yielded  very  indifferent  cake 
after  pressing  without  lime  for  35  hours,  and  even 
with  1  per  cent  lime  the  cake  produced  in  this  period 
was  often  ver>'  soft  in  the  middle.  With  older  .septic 
sludge,  which  contained  very  little  fibrous  material. 
no  satisfactory  cake  could  be  obtained  after  repeated 
trials  with  1  per  cent  lime;  but  with  3  per  cent  lime 
i-'oorl  cake  was  consistently  turned  out  in  about  U 
hours.  When  pressing  septic  sludge  it  was  extremelv 
difficult  to  remove  the  cake  completely  from  the  filter 

*  Paper  read  at  th»  recent  annual  summer  confercni'e  of  the  Associa 
tion  of  Managers  of  Sewage  Disposal  Works  at  Leeds. 


.same  result.    This  simple  test  enables  the  press-house 
foreman  to  check  the  process  readily. 

DESCRIPTION    OF    THE    PRESSING    PROCE.SS    AND    PLANT. 

The  screened  sewage,  after  passing  through  grit 
tanks,  is  precipitated  with  lime  varying  in  quantity 
from  1  to  10  parts  per  100,000  during  the  twenty-four 
liours.  The  precipitated  sludge  from  the  tanks  passes 
into  a  well.  Two  Taiigye  pumps  are  used  to  raise 
the  sludge  into  three  cylindrical  sludge  settling  tanks, 
each  of  320  tons  capacity ;  a  pipe  connects  the  common 
suction  of  these  iiunips  with  the  milk  of  lime  supply, 
which  is  so  controlled  that  the  volume  of  sludge 
raised  by  each  stroke  of  the  pump  receives  its  dose 
of  lime,  and  becomes  thoroughly  mixed  with  it.  The 
milk  of  lime  for  pressing  is  prepared  in  vats  holding 
13  tons  of  water,  and  fitted  with  Gabbut  mixers; 
3  tons  of  quicklime  from  the  railway  truck  are 
weighed  off  in  small  bogies,  and  discharged  direct 
into  the  vats,  where  it  is  hydrated.  The  nodules  of 
the  unburnt  limestone  continually  moving  al)out  the 
vat  help  to  break  up  the  unslacked  lumps  of  lime, 
and  thus  a..ssist  the  hydration.  It  is  usual  for  the 
limeman  to  start  prejiaring  a  vat  of  lime  about  six 
hours.  When  it  is  required  it  is  hot  and  well 
hydrated ;  then  water  is  passed  through  (he  vat  so 
as  to  have  a  .=«lt-cleansing  velocity  in  the  shoots 
leading  to  the  .sludge  pumps. 

Thus,  3  tons  of  lime  are  discharged  into  one  sludge 
tank,  holding  320  tons,  while  it  is  being  filled.  This 
method  of  making  and  distributing  the  milk  of  lime 
gives  very  satisfactory  results.  The  lime  mixers  are 
electrically  driven,  and  require  about  4-h.p.  each. 
The  limed  sludge,  containing  about  90  per  cent  water, 
is  allowed  to  settle  in  the  tanks  as  long  as  possible, 
and  the  supernatant  water  decanted  off  in  layers  by 
means  of  a  shutter  device  and  valve. 

Usually  the  sludge  gets  from  twelve  to  eighteen 
hours'  settlement  before  it  is  pressed.  The  relation 
between  the  volume  of  sludge  and  that  of  the  super- 
natant water  luii  off  after  settlement  is  given  in  tlie 
table  on  opposite  page. 

The  sludge  settlement  tanks  are  connected  with 
two  pairs  of  automatic  sludge  rams,  each  6  ft.  dia- 
meter by  12ft.  deep,  with  dished  ends;  each  pair 
of  rams  feeds  four  presses.  When  one  ram  of  a  pair 
is  full  a  large  float  tips  over  the  slide  valve  gear  and 
connects  the  other  empty  ram  with  the  inlet  side  of 
the  air  compressor;  then,  partly  by  suction  and  partly 
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by  gravitation,  this  ram  fills  with  sludge  until  the 
gear  is  rev<?rsed  again,  and  so  on  until  the  presses 
are  full.  The  compressed  air  is  maintained  at  100  Hi. 
pressure  by  three  air  compressors,  two  of  which  iiif 
ample  to  keep  the  presses  going.    As  the  air  lift  in 


Number  of  tanks 

Average  time  of 

Average  percentage 

of  sludge  pressed  for 

settlement 

of  supern 

atent 

year  1913  U. 

of  limed  sludge. 

wuter  ru 

ic.Cf. 

37 

6  hours 

6    per 

cent 

161 

12     „ 

7-8 

63 

20     ., 

11-8 

24 

36     „ 

12-7 

6 

■12     „ 

13-7 

4 

56     ,, 

15-7 

the  empty  rams  is  not  discharged  into  the  atmosphere 
but  returns  to  the  compressors,  a  consideralile 
economy  in  the  capacity  of  the  air  compressors  re- 
quired is  obtained.  There  are  eight  presses,  each 
contviining  sixty-four  cells,  52  in.  square  by  U  in. 
deep ;  thus  each  press  can  produce  4i  tons  of  cake 
per  filling.  The  presses  are  hand-closed ;  the  final 
squeeze  is  applied  by  means  of  hydraulic  thrust 
blocks.  VVlieu  the  presses  were  installed  in  1907  they 
were  the  largest  ones  in  use  in  this  country;  in  fact, 
the  plates  are  as  heavy  (6  cwts.)  as  two  men  can 
conveniently  handle  in  closing  and  opening  the 
press. 

The  cake  drops  from  the  presses  into  50  cub.  ft.  side 
tip  bogies  hauled  by  a  small  locomotive. 

Eight  labourers  are  employed  manipulating  and 
clothing  the  presses,  and  four  others  in  marshalling 
the  bogie.s  on  the  ground  floor.  In  a  normal  working 
week  of  fifty-three  hours  they  turn  out  about  800  tons 
of  cake.  At  first  a  night  shift  was  tried,  but,  owing 
chiefly  to  the  difficulty  of  disposing  of  the  cake  in 
the  dark,  it  was  abandoned. 

During  the  year  ending  March  31,  1914,  23,780  tons 
of  cake  were  tipped  on  low-lying  land  on  the  Thorpe 
Stapleton  estate,  and  12,382  tons  were  used  for  mami- 
rial  purposes  by  farmers  who  obtain  it  free  on  rail 
at  the  Knostrop  works. 

The  pressing  [jlant,  including  presses,  staging,  air 
compres.sors,  sludge  rams,  and  storage  tanks,  was 
erected  in  an  existing  shed  at  a  cost  of  about  £6,000, 
excluding  unskilled  labour  supplied  by  the  corpora- 
tion. 

IMPROVEMENTS  TO  PLANT  AND  PROCESS. 

The  new  pressing  plant  was  first  put  into  operation 
in  August,  1908.  and  as  a  result  of  careful  experi- 
mental work  with  the  small  press  we  had  no  diffi- 
culty in  obtaining  good  cake ;  but  experience  has 
led  us  to  make  several  changes  which  may  be  dis- 
cussed separately. 

PRESS   PLATES. 

After  a  few  months'  work  the  press  plates  began 
to  bulge  and  crack  to  a  serious  extent  without  any 
stoppage  occurring  between  the  plates,  which  would 
put  pressure  on  one  side  of  a  jilate  only.  The  makers 
maintained  that  the  sludce  was  not  sufficiently 
screened;  therefore  an  extra  set  of  3-in.  .screens  were 
put  in  between  the  grit  pits  and  the  precipitation 
tanks,  but  still  the  breakage  continued  until  about 
sixty  plates  were  affected.  Finally,  it  was  concluded 
that  these  large  52-in.  plates  were  insufficiently  sup- 
ported around  their  centres  by  the  original  four  bosses 
situated  on  the  diagonals  of  the  plates,  16*  in.  from 
the  centre;  hence  the  plates  were  bored,  and  four 
more  bosses  fitted  on  the  rectangular  axes  of  the 
plates.  8i  in.  from  the  centre.  This  completely  solved 
the  problem,  for,  although  many  cracked  plates  were 
fitted  with  bosses,  not  a  single  plate  has  \>een  broken 
since. 

PRESS    CLOTHS. 

The  first  consignments  of  these  cost  5s.  to  Gs.  per 
"  double  "  cloth  ;  they  were  .securely  sown  together 
round  the  central  hole,  ,and  had  three  brass  eyetets 
along  the  top  edge  which  attached  the  cloth  to  hooks 
on  top  of  the  plate.  It  was  clearly  necessary  to 
reduce  this  expense,  and  the  sewerage  engineer,  Mr. 
Hart,  decided  to  test  a  large  variety  of  cloths  from 
different  makers  to  determine  which  was  the  most 
economical  cloth  to  use. 

These  tests  were  carried  on  from  August,  1908,  until 
March.  1911,  and  for  purposes  of  comparison  all  the 
results  were  expressed  as — 
Comparative  cost  of  one  pressing 

_Co9t  of  65  clotha  +  cost  of  clotl.ing  (10a.>. 
Average  number  of  pressiogs. 


Or  for  bale.s 

^Costof  200y<is.  of  elotli -fcost  of  clothi 


;  and  cutting  (18s.). 


Average  number  of  pressings. 

The  number  of  cloths  used  for  a  test  w^as  always 
sufticient  for  two  presses,  and  often  there  was  suffi- 
cient to  clothe  four  or  six  presses.  The  average 
figures  given  below  represent  a  large  number  of  tests 
extending  over  nearly  three  years: — 


Weight  of 

Average 

Cot 

ipara- 

cloth  per 
square  yard. 

Fibre. 

Weaving. 

cost  per 
"dotible 

tive 

cost  of 
ane 

pressing. 

20  ounces 

Jute 

J.     d. 
2    6 

'?. 

d. 

7J 

24  ounces 

Jute 

Twill;     2-ply    un- 
twisted warp, single 
plT   weft 

2     9 

2 

8i 

27  ounce,« 

Jute 

Twill  ;  3-pIy  medium 
twist  warp,  single- 
ply  weft 

2     il.l 

2 

0 

27  ounces 

Jute 

Herring  bone.single- 
ply  weft  and  warp 

3     6 

2 

5 

30  ounces 

Jute 

Herring  l)one, single- 
ply  weft  and  warp 

3    ;• 

2 

5 

30  ounces 

Jute 

Twill  ;3-ply  medium 
twist  warp  and  weft 

3     4 

1 

9 

30  ounces 

Jute 

Twill  J  3-ply  medium 
twist  warp  and  weft 

per  yard 
9d. 

1 

4 

"  Ramie  "  sacking  was  te-sted,  but  was  no  use;  on 
the  other  hand,  hemp  sacking  gave  very  similar 
results  to  jute  when  woven  in  the  same  way,  though 
the  price  per  yard  of  hemp  cloth  is  considerably 
higher. 

Since  these  tests,  jute  twilled  sacking,  54  in.  wide, 
three-ply  medium  twist,  both  warp  and  weft,  and 
about  50  per  cent  of  each,  weighing  30  oz.  per  square 
yartl,  has  always  been  u.sed;  lighter  sacking  soon 
tears  with  the  heavy  drag  of  the  cakes  (which  weigh 
li  cwts.  each)  when  the  press  is  opened. 

The  made-up  "  double  cloth  "  was  unsatisfactory, 
not  only  becau.se  of  the  extra  cost  of  sewing  and  eye- 
letting,  but  it  was  difficult  to  fit  on  the  plate,  and 
was  liable  to  tear  immediately  around  the  eyelet  holes 
through  unequal  strain.  Therefore,  since  1909  the 
cloth  has  been  bought  in  lOO-yd.  bales.  It  is  cut  up 
ill  9-ft.  1-in.  lengths,  folded  over  the  top  of  the  plate 
and  secured  in  position  by  a  malleable-iron  bayonet- 
joint  clip,  made  to  our  own  pattern,  fitting  round 
the  central  hole.  It  will  be  seen  that  this  improve- 
ment reduces  the  comparative  cost  of  one  pressing 
from  Is.  9d.  to  Is.  4d. 

OILED    PRESS    CLOTHS. 

Cloths  always  tear  along  the  top  of  the  cell,  and 
about  1  ft.  down  each  side  first,  and  thus  have  to 
be  replaced  while  the  main  bulk  of  the  cloth  is  still 
in  good  condition.  Probably  this  action  is  chiefly 
mechanical,  due  to  the  nip  of  the  plates,  and  the 
weight  of  the  cake  which  hangs  on  one  of  the  cloths 
when  the  cell  is  open,  but  is  intensified  by  the  rotting 
action  of  the  free  lime,  and  possibly  by  bacterial 
action. 

During  1911  and  1912  the  author  carried  out  ex- 
jieriments  with  a  view  to  increasing  the  life  of  the 
cloth.  In  the  first  place  the  100-yd.  bales  were  shrunk 
in  water  before  being  cut  uj) ;  they  decreased  in  length 
from  3  yds.  to  4  yds.,  but  there  was  no  improvement. 
Other  bales  were  shrunk  in  a  23  per  cent  solution 
of  copper  sulphate  with  the  object  of  checking  any 
bacterial  disintegration  of  the  fibre,  but  this  treatment 
actually  shortened  the  life  of  the  cloths.  Other 
bales  were  bark-tanned  with  fairly  good  results.  But 
the  best  result  was  obtained  by  oiling  an  8-in.  strip 
round  the  outside  of  each  cloth,  rotmd  the  centre 
hole,  and  where  the  bosses  meet.  For  the  experi- 
ment "  Golden  Bloomless  "  mineral  oil,  at  Is.  2d.  per 
gallon,  was  u.sed.  Two  or  more  100-yd.  bales  of  cloth 
from  the  same  consignment  were  treated  in  each  case. 

The  figures  given  on  next  page  indicate  that  con- 
siderable saving  could  be  effected  by  oiling  cloths. 

Apparently  the  effect  of  the  oil  is  not  to  strengthen 
the  fibre,  but  to  make  it  more  elastic,  so  that  it  is 
able  to  stretch  more  easily  as  the  cake  forms  between 
the  two  surfaces  of  cloth  which  are  in  contact  in  the 
empty  press.  Further  trials  were  conducted  to  find 
a  cheap  viscous  oil  which  could  be  brushed  on  to 
the   cloths,  and   which   would  not  wash   off    to    any 
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extent  during  the  life  of  the  cloth.  In  the  end  it 
was  found  that  "  black  oil " — a  crvide  petroleum 
residue  with  a  viscosity  of  about  250  at  140  deg.  Fahr., 
costing  about  6d.  per  gallon — gave  the  most  satis- 
factory results;  1  gallon  of  oil  is  sufficient  to  oil  five 
cloths.    This  method  of  treating  the  press  cloths  has 


- 

Untrea- 
ted 
cloth. 

Water- 
slirunk- 
cloth. 

^5  §■■§ 

Biirk 
tauned 
cloUi. 

Oiled 
cloth. 

Average  ruimber  of  jiress- 
ings  per  clotli      

Comparative      cost      per 
pressing  inchuling  cosi 
of  treatment       

114 

,s.  ,L 
1    7 

.-.   ,1. 
1     S 

'.'2 
2     CI 

127 

■•■.   .?. 
1     W, 

134 

s.   d. 
1     5 

been  in  continuous  use  since  July,  1913.  A  recent 
test  with  forty-four  plain  and  forty-four  oiled  cloths 
showed  that  the  average  life  of  the  oiled  cloths  waK 
200  pressings  as  against  156  for  the  plain  cloths. 

Some  idea  of  the  economy  obtained  by  the  use  of 
oiled  press  cloths  can  be  got  by  comparing  the  cost 
of  pressing  in  the  last  complete  year  (1912-13),  when 
plain  cloths  were  used,  and  the  first  complete  year 
(1914-15)   with   oiled   cloths:  — 


Year  ending 

Cloth. 

Price 

per 

yard. 

Total 

yards  of 

cloth 

used. 

Total 
weight  of 

cake 
produced 
in  tons. 

Annual 
cost  of 
sludge 

pressing. 

Oost 
per 
ton 
of 
cake. 

Mar.  31,'18 
Mar.  31,'1.5 

Plain 
Oiled 

a. 
10-62 

13-C6 

18,200 
9,806 

35,297 

37,787 

3,2G1 
3,181 

s.    (I. 
1   10 

1     8-2 

The  annual  cost  of  sludge  pressing,  including  wages, 
lime,  press  cloths  and  power,  has  slightly  decreased 
in  spite  of  the  fact  that  the  cost  of  labour  has  in- 
creased -Jd.  per  hour,  lime  Is.  per  ton,  and  press  cloth 
2d.  per  yard ;  in  other  words,  if  oil  had  not  been 
used  during  1914-15,  the  author  estimates  the  cost  of 
sludge  pressing  would  have  been  .£3,570  instead  of 
£3,181— i.e.,  the  oiling  process  has  saved  over  £300  per 
year.  Of  course,  the  increase  of  2,490  tons  in  the  out- 
put of  cake  has  nothing  to  do  witli  the  treatment 
of  press  cloths,  but  is  due  to  the  more  efficient 
management  of  the  plant. 

DRAINAGE. 

The  effluent  troughs  of  each  press  discharged  into 
a  4-in.  pipe  connected  with  a  6-in.  main  drain  de- 
signed to  take  the  effluent  from  all  the  eight  presses. 
Incrustation  on  the  interior  of  the  pipes  and  obstruc- 
tion from  bits  of  cake  soon  caused  serious  flooding 
of  the  troughs,  and  often  the  ground  floor  of  the  house 
was  covered  with  water.  This  difficulty  was  ulti- 
mately overcome  by  draining  the  effluent  from  half 
the  presses  into  a  disused  culvert  which  was  found 
conveniently  near.  In  putting  down  new  plant  it  is 
evidently  essential  to  provide  drains  of  ample  capa- 
city, so  arranged  that  they  can  be  readily  cleaned  out 
in  sections. 

THRUST    BLOCKS. 

The  hydraulic  tbj-ust  blocks  used  to  get  ihe  final 
squeeze  of  J  ton  per  square  inch  on  the  presses  were 
suspended  on  a  pair  of  steel  straps  attached  to  balance 
"weights.  Tliese  straps  frequently  broke,  so  a  cradle 
sliding  to  and  fro  on  two  horizontal  bars  was  designed 
to  carry  the  block ;  later  a  special  hydraulic  closing 
and  opening  gear  was  designed  for  one  press,  which 
dispenses  with  the  heavy  manual  labour  of  closing 
the  press  in  a  very  satisfactory  manner.  This  device 
will  be  embodied  in  the  headstock  of  the  new  presses. 

MOVEMENT    OJ?    PRESSES. 

When  the  presses  were  installed  they  were  not 
attaxjhed  to  the  floor  in  any  way;  it  was  soon  found 
that  the  pressing  operations  caused  the  feet  of  the 
presses  to  creep  slightly  and  get  out  of  parallel.  The 
movement  never  fractured  the  inlet  pipes,  but  the 
side  bars  bent  and  the  joints  between  the  plates 
along  one  side  were  continually  blowing  out  owing 
to  the  unequal  pressure;  also  the  buttress  threads 
on  the  locking  nuts  stripped  off.  It  was  found  that 
by  anchoring  the  feet  at  the  inlet  end  of  the  presses 
by  means  of  strong  iron  straps  bolted  to  the  girders 
of  the  staging  this  trouljle  was  reduced  to  a  mini- 
mum. 


Evidently,  presses  of  this  large  size  should  be  so 
designed  that  their  inlet  headstocks  may  be  rigidly 
attached  to  the  floor,  while  the  other  end  is  free  to 
move  slightly  to  and  fro  in  guides.  To  protect  the 
workmen  from  "  blow-outs  "  galvanised-iron  hoods, 
moved  by  means  of  pulleys  and  balance  weights,  are 
fitted  over  the  presses. 

There  is  still  another  important  improvement  which 
can  be  made.  At  present  there  are  no  valves  between 
the  automatic  rams  and  the  valve  box  leading  to  the 
inlet  pipes  of  the  presses.  Consequently,  when  an 
aecumidation  of  coarse  solids  puts  the  valve  box  out 
of  action,  it  is  impossible  to  clear  it  without  first 
emptying  the  sludge  out  of  the  ram  through  the 
valve  box,  and  sometimes,  owing  to  the  cross  connec- 
tions, it  is  necessary  to  empty  the  pair  of  rams.  If 
a  valve  were  placed  on  the  outlet  of  the  rams  they 
could  be  shut  off,  and  any  obstruction  removed  from 
the  valve  box  in  a  few  minutes  instead  of  after  an 
hour  or  more  of  filthy  work  in  the  sludge,  as  at 
present. 

COMPOSITION    OP    PRESSED    CAKE. 

The  composition  of  the  cake  varies  very  little 
throughout  the  whole  year ;  tlie  average  results  for 
the  year  ending  March  31,  1914,  are:  — 


Water  

Volatile  matter — 

Containing  nitrogmi  0'59  per  cent 
Total  grease  6'3  per  cent      

Mineral  residue — 

Containing  calcium  phosphate  0'94  per  cent 


Per  cent 
601 


16  7 


23-2 


MANORIAL    V.4LUE    OF    SLUDGE    CAKE. 

Both  the  nitrogen  and  phosphate  in  cake  chiefly 
exist  as  compounds  insoluble  in  water;  hence  it  is 
a  slow-acting  manure,  and  its  effect,  which  is  both 
chemical  and  physical,  is  spread  over  a  number  of 
years.  It  is  extremely  difiicult  to  ascertain  the  value 
of  this  class  of  manure  unless  trials  are  repeated 
carefully;  but  the  general  experience  of  farmers  who 
have  used  it  for  some  years  may  be  indicated. 

In  the  first  place  sewage  manure  should  invariably 
be  applied  in  autumn  or  early  winter  to  give  it 
time  to  Aveather.  It  should  not  be  placed  direct  in 
the  rows  when  turnips,  mangolds,  or  potatoes  are 
sown,  and  should  only  be  used  for  these  crops  by 
ploughing  it  into  the  land  in  autumn,  and  then 
using  a  smaller  dressing  of  farmyard  manure  in  the 
rows  in  Spring.  Owing  to  the  quantity  of  fibre  and 
detritus  in  this  manure  its  persistent  use  has  a  bene- 
ficial effect  in  making  heavy  clay  land  more  friable, 
and  at  the  same  time,  when  used  on  very  light  land, 
it  tends  to  absorb  the  heat,  and  by  retaining  the 
moisture  prevents,  to  some  extent,  the  bad  effects 
of  a  hot,  dry  summer.  It  is  a  good  autumn  dressing 
for  grass  land.  Good  results  have  also  been  obtained 
by  putting  15-20  tons  per  acre  as  an  autumn  dressing 
on  land  which  will  be  sown  with  barley  and  seeds 
later.  The  barley  is  not  much  improved,  but  a  fine 
crop  of  seeds  is  produced  the  following  year. 

Market  gardeners  find  that  it  is  no  use  for  "  short  " 
crops,  but  a  dressing  of  50  tons  per  acre  gives  good 
results  with  cauliflower,  broccoli,  brussels  sprouts, 
etc.,  which  are  not  cut  until  winter  or  the  following 
Spring.  Some  buyers,  who  have  the  convenience, 
prefer  to  store  the  manure  in  summer  to  allow  it  to 
heat  up  and  decompose  before  they  use  it. 

Ehubarb  is  largely  grown  in  this  district.  After 
the  plants  have  been  forced  they  are  usually  rested 
for  about  a  year,  and  then  planted  out  for  two  years. 
A  dressing  of  about  60  tons  per  acre  has  been  found 
to  give  satisfaction  for  this  crop,  as  it  has  two  years 
to  act. 

The  remainder  of  the  cake  not  used  for  agriculture 
is  tipped  on  low-lying,  water-logged  land  near  the 
river.  The  thickness  of  the  deposit  amounts  to  12  ft. 
in  places.  It  is  found  that  in  the  course  of  about 
two  years  cake  generates  a  Considerable  amount  of 
heat,  and  settles  down  to  about  two-thirds  of  its 
original  bulk — i.e.,  if  it  is  desired  to  raise  the  level 
of  a  plot  of  land  6  ft.,  cake  must  be  tipped  to  a  depth 
of  at  least  9  ft.  over  the  area.  When  the  area  has 
become  consolidated  it  is  proposed  to  fill  in  the 
irregularities  with  soil  and  crop  the  land.  Already 
potatoes  and  cabbages  have  been  grown  on  a  small 
area  of  this  recovered  land  successfully. 

COST    OF    PRESSING    AND    DISPOSAL    OF    CAKE.. 

During  the  year  ending  March  31,  1915,  37,787  tons 
of  cake  have  been  produced  at  a  cost  of  £3,181,  in- 
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eluding  wages,  lime,  cloths,  oil,  power,  but  excluding 
interest  and  sinking  fund.  In  addition,  the  nett  cost 
of  the  disposal  of  the  cake  was  £1,373. 

These  statistics  show  tluit  the  sludge  disposal  at 
Leeds  is  being  conducted  economically.  The  cost  of 
Is.  S'2d.  per  ton  of  60  per  cent  cake  for  pressing,  and 
S-7d.  per  ton  for  disposal  is  very  low,  and  compares 
very  favourably,  for  instance,  with  Glasgow,  where 
a  somewhat  larger  amount  of  sludge  is  dealt  with 
at  Dalmarnock  works  by  the  same  process.  For 
1813-14  the  Glasgow  costs  were:  Pressing  of  cake, 
•2.-<.  2-7d. :  disposal  of  cake,  ll'7d.  per  ton. 

One  always  finds  considerable  difficulty  in  har- 
monising the  cost  statistics  of  sludge  disposal  pub- 
lished by  various  authorities,  for  they  often  omit 
some  essential  factor  in  the  problem.  It  would  be  a 
great  advantage  if  some  standard  expression  of  costs 
could  be  adopted  by  all. 

Cost  per  1,000,000  gallons  of  sewage  treated  and  cost 
per  ton  of  dry  sewage  solids  are  both  in  use,  but  on 
the  former  basis  the  stren;j:th  of  sewage  is  not  allowed 
for;   therefore  the  latter  standard  for  cost  of  sludge 
di.-;posal    processes    is    preferable,    in    the    author's 
opinion,  for  it  enables  all  processes  to  be*compared, 
whethex   materials   are   aikled  to  aid   the  process  or 
enrich  the  product  or  not.      At  Leeds,  in  a  normal 
week,  800  tons  of  GO  per  cent  cake  are  produced,  and 
in  the  process  an  average  of  37  tons  of  lime  are  added 
for  precipitation  and  pre.-ising  combined — 
i.e.,  dry  sewage  solids  per  week =320 -37  =  283  tons, 
dry   sewage    solids    in    cake  =  35-3   per   cent. 
1914-15  cost  of  pressing  =ls  .82d.  per  ton  of 

60  per  cent  cake 
=  4s.  9-ld.  per  ton  dry 
sewage  solids. 

EECOVEEY    OF    BV-PRODUCTS. 

Although  there  is  a  considerable  volume  of  wool 
and  piece  scouring  effluent  in  Leeds  sewage,  the 
grease  is  efficiently  recovered  by  the  manufacturers, 
and  the  sludge  cake  only  contains  about  6  per  cent 
total  grease  (ether  extract).  Up  to  the  present  one 
has  little  evidence  that  this  amount  can  be  economi- 
cally recovered. 

Good  progress  has  recently  been  made  in  the  dry- 
ing of  sludge,  which  is  an  important  step  toward  the 
recovery  of  by-products,  altliough  Glasgow  experience 
shows  that  in  that  district  it  is  easier  to  sell  wet  cake 
than  the  drv  product  as  a  manure. 

The  Dublin  drier  (J.S.C.I.,  May  31,  1915,  p.  517)  and 
the  B.T.W.  drier  working  at  Tadcaster  are  two  dif- 
ferent types  of  machines  which  are  apparently  giving 
good  results. 

Some  time  ago  an  experimental  plant  for  the  de- 
structive distillation  of  dry  cake  was  tested  at  Knos- 
trop,  but  the  quantity  of  ammonia  and  oil  recovered 
v.as  not  satisfactory.  This  was  largely  due  to  defects 
in  the  plant  itself.  Further  research  in  this  direc- 
tion has  been  held  up  by  the  war.  The  most  impres- 
sive fact  about  the  distillation  process  was  the  large 
volume  of  combustible  gas  evolved.  It  is  beyond  the 
scoi>e  of  this  paper  to  discuss  further  the  new  scien- 
tific methods  now  used  for  the  final  disposal  of  sludge, 
but  the  progress  already  made  in  this  direction  shows 
that  in  time  it  will  be  possible,  by  artificial  proces.-«;s, 
to  get  rid  of  the  sludge  without  causing  any  public 
nuisance,  and  make  sufficient  by  the  sale  of  by-pro- 
ducts at  least  to  pay  the  full  cost  of  disposal. 


Public  Slaughter-houses. — Mr.  H.  V.  Lynani,  sur- 
veyor to  the  Alsager  Urban  District  Council,  writes  : 
"  I  should  be  very  grateful  if  sui'veyors  who  have  in 
their  district  a  public  slaughter-house  would  be  good 
enough  to  favour  me  with  particulars  as  to  cost  of 
such  buildings  complete,  annual  expenditure  upon 
upkeep,  income  derived  therefrom,  and  with  any  other 
useful  inf<jrraation.  I  only  seek  particulars  from 
those  districts  having  a  [)opulation  of  from  3,000  to 
5,000." 

Tees-side  Plumbers'  Wages. — The  operative  plumbers 
recently  gave  their  employers  notice  for  an  advance 
in  wages  of  Id.  per  hour — lOd.  to  lid.  According  to 
agreements  the  question  came  before  the  Conciliation 
Board,  who  were  unable  to  come  to  a  decision.  At 
the  unanimous  request  of  the  board,  Mr.  S.  E.  Burgi-ss, 
borough  surveyor  of  Middlesbrough,  undertook  to  act 
as  arbitrator.  He  has  now  given  his  decision  to  the 
effect  that  the  wages  remain  unchanged.  Mr.  Burgess 
pointed  out  that  the  request  was  for  an  advance  of 
wages,  not  a  war  bonus,  and  he  had  considered  the 
question  on  those  lines.  The  decision  affects  Middles- 
brough, Stockton,  and  the  Hartlepools. 


CORRESPONDENCE. 

Ei5   ii'ijp    un    Trii-9'    6pSi 

{One  man  does  not  see  everything.) 

— Edripiues. 

ROAD  TARS. 

To  the  Editor  of  The  Sukvetor. 

Sib, — In  "Minutes  of  Proceedings"  (always  to  mo 
most  interesting)  of  last  Friday's  issue  it  is  stated 
that  Mr.  Greenshields  "  finds  ordinai-y  boiled  gas- 
tar  gave  him  satisfactory-  results." 

It  would  greatly  help  many  who  are  engaged  in  the 
preparation  of  tar-macadam  if  surveyors  would  throw 
some  light  on  their  methods  of  producing  a  binding 
material  from  crude  tar.  Mr.  Greenshields  states  in 
his  paper  on  Bedford  that  "  all  tar  is  carefully  boUed 
before  use." 

Does  this  mean  that  the  temperature  of  the  tar  is 
so  "  carefully  "  adjusted  that  the  danger  of  boiling 
over  or  "  bumping  "  is  avoided,  or  is  it  that  the  tar 
is  "  freed  "  from  the  water  and  lighter  oils  and  brought 
to  the  required  consistency?  If  the  latter  is  that  to 
which  "  carefully  "  applies,  how  does  Mr.  Greenshields 
control  the  vapours — dangerous  from  fire  as  well  as 
noxious? — Yours,  &c., 

John  Hutchinson. 
London. 

July  17,  1915. 


ESSEX   MAIN    ROADS. 


COUNTY    SURVEYOR    AND    WEIGHTS    OF    VEHICLES. 

The  county  sui-veyor  of  Essex,  Mr.  P.  J.  Sheldon, 
in  his  annual  report,  states  that  main  roads,  exclusive 
of  those  under  contract  with  urban  authoi-ities,  cost 
for  upktH^p  and  improvements  i  115,472.  One  of  the 
principal  items  was  tar-painting,  3,511,528  super,  yds. 
having  been  treated  at  an  average  cost  of  l|d.  per 
yard. 

The  year's  expenditure  was  considerably  less  than 
the  estimate,  owing  to  the  difficulty,  through  the  war, 
of  obtaining  granite,  but  the  result  had  been  that  the 
general  condition  of  main  roads  had  distinctly  lowered, 
and  the  abnormal  weather  and  the  exceptionally  heavy 
traffic  which  had  arisen  owing  to  the  war  would,  it  was 
fearetl,  seriously  affect  the  roads  for  some  time  to 
come. 

No  ordinary  road  crusts  could  stand  the  strain 
imposed  by  these  vehicles  during  such  a  winter  as  the 
past  one,  and  the  sooner  this  was  recognised  the  better, 
and  more  stringent  regulations  made  as  to  the  weights 
that  might  traverse  the  highways. 

Owing  to  the  war  it  had  been  possible  to  spend  only 
£108,810  of  the  anticipated  amount  of  £173,920  under 
the  scheme  of  resurfacing  to  cost  £576,890  in  five  years. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C.,  price  5s.). — The 
rapid  increase  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  and  Mr.  Case  has  done  a  valuable 
work  in  the  writing  of  this  book. — Southport  Guardian. 

Air-raids  and  Public  Lights.— The  Commissioner  of 
Police  has  issued  a  circular  letter  stating,  on  the 
authority  of  the  Admiralty — who  are  responsible  for 
the  protection  ofTjondon  against  aerial  attack — that 
it  is  undesirable  to  extinguish  street  lighting  when 
warning  is  received  of  an  impending  air-raid.  It  is 
pointed  out  that  such  a  course  would  be  fraught  with 
serious  consequences,  and  might  bring  about  more 
casualties  than  would  be  caused  by  the  enemy  aircraft. 

Heavy  Traffic  on  Highways. — At  the  annual  con- 
ference of  the  Urban  District  Councils  Association, 
which  was  held  at  Wtstniinster  on  Friday  last,  Mr. 
Frederick  W.  Wood,  clerk  and  solicitor  to  the  Surbiton 
Urban  District  Council,  moved  :  "  That  this  conference 
of  urban  district  councils  of  England  and  Wales  urges 
upon  the  President  of  the  Local  Government  Board 
the  necessity  of  the  law  and  regulations  relating  to  the 
construction  and  use  of  road  locomotives  and  heavy 
motor  cars  being  amended  in  accordance  with  the 
proposals  previously  submitted  to  the  board  on  behalf 
of  the  Urban  District  Councils  Association ;  also  that, 
with  a  view  to  preventing  the  use  by  traffic  of  this 
character  .of  roads  which  are  unsuitable  for  the  pur- 
pose, this  confei-ence  again  records  its  opinion  that 
evei-y  urban  district  council  should  have  the  power, 
as  regards  their  own  district,  to  prescribe  the  route 
or  routes  to  be  taken  by  such  vehicles,  subject  to 
appeal  to  the  Local  Government  Board."  The  motion 
was  agreed  to. 
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By   REGINALD 


Trench  Openings  and  Reinstatements 

''""'-    '5R0WN,    M.ixsT.c.E 


southaii-Nonvood-u:b:;;-Dis:;;:;-c^:::;^r" "'  ''"^"""  '^  ^^^ 


If  highway   surveyors   were  eivpn   tn   „=ir.„-  „* 
1..  |ieri.ap,    nolliins  which  would  make  il  e«.ler  S 
comnlSon  ■.T.'"'r','T  "  ""  '"»  "  «™li™  .„d 

=  i'w«h  ifo5iXT„rss£,,2r=  '" 

individuals  to  break   up   the  pavements       ^  ^ 

The  object  of  this  paper  is  not  so  much  to  brin.- 

^^  neeeisi^v  t>  l-n'°'''''?'%°"^  °^"  "^PPl^  ^  cure,  it 

THE    CAUSE    OF    THE    DISEASE. 

-X.'f- ts,  ,i  t  -'■  ..*  j£ '» ,:r;.r 

whil  ZZTu\T:  ''■'  '"'^'"''''^  >"  the  specia?  Ac" 
subie  cts  fiTm  .  n  company  to  open  trenches,  but 
avo  d    conXt    ;'f'^'".=t'°"s,  a„d  re.sponsibilities.    To 

g:neral^Tcttve^;t;°pass"ed^^fn°d\he^*^  '^''"'^ 
for  "opening  "  highwTyi"c"ninrd'the  ei'n'JrT'a: 
a  general  rule  embodied  in  the  coinpa ny's  f'^^^l^ 
Act.  Thus  we  have  the  Gasworks  Clauses  Act  ?S47 
WalelworT'n  """*^°r"-"'"«"  gas'^eompan^^     the 

compai'iils  t^el'  Li^:Ss"lct  ''?he'l  ''"'''''  '''''' 
Panies;    the    Telegra  h    Actt-the    Post    O^^  °°'"; 

The  '  causf-  of  Yd   1     '^  ''°»"'  <^°™Panies  and  other 

one  mult  look  «fl  fxercised,  and  for  this  purpose 
also  the  snecil  Lt fo-M  '  P^^eviously  mentioned,  and 
particular^distriet         '  *'"  '°'"P""y  °P^^^t'"»  >"  -^^ 

ma,;  be  "'ten  wfth.n  n  f  ""?="^"'=y'  ^^^^  ""^  ""^ice 
opening  the  obTect  LiL^^  ^'°"'  '"^^'  ^^'^^"g  ^he 
supervLioi,  not  on  Ifn  fh^'^^^  f"  ^PP"^'""'*.^  fo'' 
in  the  reinstatement  Ain  ^ff  "ng  up,"  but  also 
be  given    it  doe'   nnt   ^V''°"^  ^  tins-supervision  may 

SYMPTOMS    OF    THE    DISEASE. 

of^re^eSt'o^pln^nfi^Z/f  T'^,  ^°^  "'^"   ^-"- 
ways  under  his  conlrof    H„       ^"^  '''^^f  ^"  "'«  '"S^- 
sreat  difficulty  exper^ennp^-      ^^'°  '^^"  ^^"«  °f  the 
after  it  has  once  been  hr.l  '"  ''""Seating  a  highwa 
"«or.  apparent  In   thL»"i  "P',  ^"'^  ""^  ^^  ^11  th 
with  Jp'roved;n"atlSs™''*"'"^''    '''    -»f-«l 

goodar;flrr''°alfdthr""*^"*  '""'»''  '^°-^^  ^-  - 
to  roads-a  fire  requ  ref/p""^  T^  ^^  ^"^"^"^  ^PPli<^d 
of  the  highways  also  ",u?rr'*''"'=*r'  ^  ^^^""S  "P 
cases,  to  minh'nise  tLZnag^rnetv^th:  ■<'"  '"^".^ 
The  moves  should   be  carefniw  •  ]  '^      moves." 

minimise  the  damage  dip  ~i  ^^'''f  °"''  ^"^  to 
trencbes  should  be  cafefullv  1  '^  i^f^^ches  "  the 
fully  filled  in,  so  a.,  to  n  Vff  "^'''  ^""^  ■'"■''*  ^^  ''a-e- 
as  possible.  A  ^ood  "*  °«.rf<=°"struction  as  long 
"tearing  up  "of' roads       ^ /'"u*""^"""^   °f   actual 

author  onl/des°L  to'gir'on '^  ''"T"  '^"^  <'^« 
i.j_give^one    typical    instance 


^^!.^trZS^    The"  a*S  ^-"f"^'"    ^-" 
of  a   nature  freauen^lv  r^tf^     m  ^'•'^''"  ''''°^'^  ""  ^ad 

.«hu,b.  o, .  ;.s°"S,.  °aer,.s  ;r„,?s« 

way  is  coated  with 
Kentish  pit  -  flints, 
and  the  paths  paved 
with  artificial  stone 
Ijaving,  the  kerb  and 
channels  being  of 
granite  on  concrete. 
The  openings  shown 
are  those  made  for 
gas,  water  and  drains 
since  the  road  was 
originally  con- 
H^.TO^--  striicted,  and  gives  a 

I        '  I     ■  i  fair  idea  how  such  a 

road  can  be  cut  about 
leaving  very  little  of 
Its     original     surface 
intact.      In     a     road 
paved      with      wood 
granite    setts    or    tar- 
macadam        such      a 
number    of    openings 
would  be  very  serious, 
as    it  would   necessi- 
tate   a    complete    re- 
construction.      In    a 
granite   macadamised 
road,     however,     the 
"  corduroy  "    appear- 
ance   of    the    surface 
would  soon  be  oblite- 
rated,   as    this    type 
of  road   is   more   fre- 
quently   under    gene- 
ral  repair.      In    flint 
or  gravel  roads— such 
material    being    used 
for  light  traffic  only 
— tlie  "  corduroy  "  is 
very  marked. 

The  symptoms  of 
the  disease  may  there- 
fore be  summed  up  in 
the  word  "corduroy." 

REMEDIAL    CURES    FOR 
THE    DISEASE. 

Having  briefly  dis- 
cussed the  '■  cause 
and  symptoms  "  of 
the  disease,  is  it  pos- 
sible to  suggest  a 
remedial  cure.?  In 
dealing  with  this  as- 
pect of  the  question 
one  must  not  only 
consider  roads  "  re- 
pairable by  the  in- 
habitants at  large," 
but  also  the  so-called 
"  private  streets  "— 
private  inasmuch  as 
I  I  they    are     maintain- 

able by  private  in- 
dividuals, but  public, 
the  public  having 
rights  of  user.  In 
the  ■  latter  case  the 
companies  and  pri- 
vate individuals  tear 
,  up  the  roads  at  their 
own  sweet  will,  and 
are  subject  to  no 
supervision  from  an 
outside  authority 
with  the  result  that! 
■   '  in     many     instances 

Fig    1  t"®    "  filling    in  "    is 

not  properly   consoli- 
material   replaced    in    it  dated    neither  is  the 

matpvifli    li-      ^   "^   't^   proper  position,   the  softer 
niateual    being    frequently  mixed  with    the    original 
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surface  material,  the  result  being  siukages  and  greater 
cost  in  the  "  making  up  "  when  the  Private  Street 
Works  Clauses  are  put  into  operation.  As,  obviously, 
"  prevention  is  better  than  cure,"  openings  in  all  high- 
ways should  be  under  the  control  of  the  local  autho- 
rity, and  companies  and  others  should  be  under 
similar  restrictions  and  obligations  in  "  private " 
roads  as  they  are  in  "public"  roads;  but  as  this 
would  require  an  Act  of  Parliament,  we  must^  for 
the  present,  depend  upon  the  watchfulness  of  the 
owners  of  the  roads,  without  whose  permission  the 
roads  cannot  be  opened.  In  public  roads,  however, 
the  local  authority  has  control  even  although  it  may 
l)e  a  limited  one.  So  far  as  openings  for  private 
houses  are  concerned,  a  large  number  of  authorities 
insist  upon  these  as  well  as  the  maintenance  being 
done  by  their  own  staff ;  but  with  statutory  companies 
the  roads  are  opened  and  filled  in  by  their  own  men, 
and  in  some  cases  they  carry  on  the  maintenance 
for  the  stipulated  period,  while  in  others  they  enter 
into  arrangement  with  the  local  authority  to  do  the 
work  of  maintaining. 

From  an  administrative  point  of  view  it  would  pro- 
liably  be  l)est  that  no  one  except  the  locaj  authority 
should  break  up  the  highways;  but  this  ide<i  is  un- 
workable in  general  practice,  and  the  author  is  satis- 
fled  that  with  statutory  companies  suili  an  arrange- 
ment is  not  at  all  necessary.  Let  surveyors  put 
forward  some  plan  whereby  the  difficulties  arising 
from  trench  openings  can  be  obviated  or  minimised, 
then  the  author  feels  certain  that  they  would  meet 
with  due  consideration  from  the  parties  intimately 
concerned.    First,  as  to  the  present  methods:  — 

(1)  A  company  may  open,  fill  in,  and  maintain  for 

a  period  of  six  months ; 

(2)  .\  company  may  open  and  fill  in,  and  the  local 

authority  may  maintain  by  arrangement  with 
the  company. 

la  both  cases  notice  "  to  open  "  is  given,  and  the 
.surveyor  may  or  may  not  supervise,  according  to  the 
extent  of  his  district  and  other  duties  which  prevent 
him  doing  so,  and  if  the  supervision  is  not  given 
during  the  opening  and  filling  in,  then  satisfactory 
maintenance  becomes  more  or  less  difficult,  according 
to  the  care  and  skill  of  the  company's  workmen.  In 
urban  districts  it  might  be  comparatively  ea.sy  for 
efficient  supervision  to  be  exercised,  but  in  rural 
districts  such  supervision  would  be  out  of  the  ques- 
tion; even  in  some  urban  districts  it  would  require 
the  constant  services  of  a  special  officer. 

Probably  a  simple  arrangement  would  be  for  those 
who  open  the  roads  to  pay  the  road  authority  for 
the  cost  of  supervision — as  in  the  case  of  tramway 
companie.s — and  if  this  was  done  the  companies  might 
l)e  relieved  from  maintenance.  The  supervision  could 
be  exercised  by  an  intelligent  working  man  used  to 
road  construction,  so  that  it  would  not  be  a  costly 
procedure.  Again,  some  agreed-upon  details  as  to 
how  such  opening  and  filling  in  should  be  carried 
out  would  l)e  nuich  more  satisfactory  both  to  sur- 
veyors and  the  companies  concerned,  and  this  will 
depend  somewhat  upon  the  nature  of  the  road  and 
the  character  of  the  traffic  on  same.  The  author 
suggests  the  following  for  the  consideration  of  the 
members  of  the  institution:  — 

Before  any  person  opens  a  road  he  should  not  only 
be  required  to  give  the  statutory  notice,  but  at  the 
same  time  should  deposit  a  plan  showing  the  exact 
position  of  the  trench,  with  dimensions  and  the  date 
on  which  the  work  is  to  be  commenced  and  will  be 
completed,  and  also  stating  the  purpose  for  which 
the  opening  is  needed.  These  notices  should  be  en- 
tered up  in  a  record  book  for  easy  reference  at  any 
time,  and  the  date  noted  on  which  the  maintenance 
terminates,  so  that  if  any  repairs  are  necessary  within 
that  period  the  companies  can  be  notified.  The 
latter  would  lie  necessary  if  the  companies  were  re- 
lieved of  the  maintenance,  as  previously  suggested. 

All  openings  to  be  excavated  of  the  minimum  width 
required  for  the  particular  purpose,  and,  if  necessary, 
the  sides  timbered.  All  subsoil  material  to  be  kept 
separat-e  from  the  surface  material. 

The  "  filling  in "  is  most  important,  as  upon  it 
depends  the  future  maintenance;  one  often  sees  the 
sides  of  a  trench  badly  filled  in  breaking  away  from 
the  adjoining  crust.  The  object  to  be  aimed  at  is 
to  get  the  earth  back  into  the  trench  again  in  as 
nearly  as  possible  the  same  .space  as  it  occupied 
1)efore  disturbance,  and  the  nearer  this  can  be  done 
the  better;  the  only  way  to  do  this  is  to  thoroughly 
"  pun  "  it  in  thin  layers.  The  method  of  "  punning  " 
at  the  present  day  is  not,  however,  satisfactory,  as 
it  depends  upon  the  "  human  equation."    Two  men 


with  exactly  the  same  weight  of  rammer  will  give 
very  different  results,  and  it  is  therefore  advisable 
for  companies  to  be  provided  with  mechanical 
rammers,  and  even  then  for  the  ramming  to  take 
place  m  layers  not  exceeding  6  in.  in  thickness.  The 
method  of  filling  in  near  the  surface  will  depend  upon 
the  nature  of  the  road  covering.  Tims,  in  a  flint  or 
granite  macadam  road  there  should  be  a  layer  of 
broken  hardcore,  from  4  in,  to  9  in.  in  thickness, 
solidly  punned,  and  the  surface  coating  applied  at  least 
Sin.  thick;  this  surface  coating  should  not  simply 
be  applied  within  the  limits  of  the  trench  itself,  but 
should  extend  over  the  sides,  so  as  to  become  incor- 
I>orated  with  the  adjoining  surface,  which  has  pre- 
viously been  loosened,  the  whole  afterwards  being 
rolled. 

In  paved  roads  a  little  different  procedure  mi^ht 
be  thought  necessary,  but  the  author  does  not  think 
so  if  the  consolidation  is  carried  out  in  the  manner 
suggested;  the  concrete  bed  and  paving  could  be  re- 
placed immediately,  but  the  same  precautions  should 
be  taken  as  to  carrying  both  beyond  the  limits  of  tho 
trench  itself. 

The  author  therefore  suggests  that  remedial  cures 
or  preventive  medicine  for  the  disease  are  as  follows: 

(1)  Road  authorities  to  supervise  all  openings;  com- 
panies to  pay  for  cost  of  supervision,  and  be  relieved 
of  maintenance. 

(2)  Filling  in  to  be  carried  out  by  "  mechanical  " 
rammers,  at  proper  pressure,  in  layers  of  not  more 
than  6  in. 

(3)  Surface  material  to  be  replaced  immediately  on 
a  suitable  foundation  according  to  nature  of  roads, 
both  to  extend  beyond  the  limits  of  the  trench,  and 
be  incorporated  with  the  materials  of  adjoining  sur- 
face. 

The  author  puts  these  suggestions  forward  as  a 
basis  for  discussion,  and  if  any  agreement  can  be 
arrived  at  his  object  will  have  been  attained. 


ASSESSMENT  OF  SEWERS. 


QUESTIONS    IN    THE   COMMONS. 

In  the  Hou.se  of  ("ommons  on  Tuesday  Mr.  Hogge 
asked  the  Secretary  to  the  Treasury  the  number  of 
cities  or  towns  in  the  United  Kingdom  where  sewers 
were  rateable,  and  also  the  cities  or  towns  where  they 
were  assessed  to  income-tax;  whether  he  could  state 
how  many  places  were  assessed  or  where  income-tax 
was  now  being  claimed  in  Scotland  and  England,  re- 
spectively; whetlier  there  was  any  uniformity  in  the 
operation  of  such  tax  or  any  proposal  to  make  such 
taxation  uniform  ;  and  whether,  until  such  uniformity 
w'as  established  for  every  case,  the  Treasury  was  pre- 
pared to  waive  their  claims  in  isolated  cases  now, 
especially  in  view  of  the  already  heavy  charges  which 
such  communities  were  bearing  in  common  with  all 
municipalities. 

The  Financial  Secretary  to  the  Treasury,  Mr. 
Montagu,  said  he  was  informed  that  there  were, 
aiiproximately,  in  England  and  Wales  161,  and  in 
Scotland  229  such  sewers  which  were  rated,  and  with 
a  few  exceptions  as  to  which  inquiry  was  being  made, 
these  were  assessed  to  income-tax.  Schedule  A.  The 
practice  of  the  revenue  authorities  was  perfectly  uni- 
form, and  proceeded  on  the  principle  derived  from 
income-tax  and  rating  law — that  whatever  was  a 
proper  subject  for  rating  was  a  proper  subject  for 
assessment  to  Schedule  A.  Any  change  which  was 
desired  must  be  brought  about  by  relieving  sewers 
from  liability  to  rates. 


Contractor's   Claim    Against   Cardiff   Corporation. — 

An  arbitration  is  proceediiii:j  ut  the  Surveyors'  In- 
stitution between  the  Cardiff  Cnrporation  and  Mr. 
L.  P.  Nott,  contractor  for  the  Llwynon  reservoir,  near 
Merthyr.  The  claim,  involving  about  £30,000,  is  in 
respect  of  extras,  alleged  excess  in  quality  of  work 
asked  for  in  the  specification,  and  compensation  for 
damage  to  third  party  property  in  carrying  out  the 
contract.  Mr.  Edward  Sandeman  is  arbitrator.  Mr. 
W.  W.  Szlumper  (for  Mr.  Nott)  said  the  Cardiff  Cor- 
poration had  caused  the  expenditure  of  thousands  of 
pounds  l)y  insisting  upon  such  an  extravagant  class 
of  work  in  connection  with  this  reservoir  among  wild 
mountain  lands,  work  that  would  have  been  much 
more  in  place,  and  would  not  have  disgraced  West- 
minster Abliey  itself. 
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National  Road  Conference. 

THIRD   SITTING  :    THE  CLASSIFICATION   OF   ROADS. 


At  til©  third  sitting  of  the  recent  National  Road 
Conference  in  London  the  subject  under  discussion 
was  the  classification  of  roads,  introduced  in  a  paper 
by  Mr.  G.  Montagu  Harris,  secretary  to  tlie  County 
Councils  Association.  An  instalment  of  Mr.  Montagu 
Harris's  paper  was  given  in  Tm  Surveyor  of  last 
week,  and  the  remaining  portion  appears  elsewhere 
in  this  issue.  Sir  W.  Ryland  D.  Adkins,  m.p.,  occu- 
pied the  chair  during  the  proceedings. 

The  Chairman  said  that,  in  their  usual  English 
fashion,  after  discussing  subjects  capable  of  precise 
and  scientific  treatment,  they  passed  on  to  one  of 
those  problems  of  administration  about  which  no  one 
was  precise,  and  no  one  ever  dreamed  of  being  scien- 
tific. They  were  not  discussing  subjects  like  the 
composition  of  road  materials  or  the  measvirement  of 
the  benefits  or  otherwise  of  heavy  traffic — all  of  which 
could  be  largely  reduced  to  quantitative  treatment — 
but  they  were  dealing  with  a  problem  which  had, 
for  many  minds,  all  the  attraction  of  problems  which 
were  somewhat  indefinite,  and  certainly  of  a  problem 
which  had  not  hitherto  been  solved.  The  paper  com- 
bined the  qualities  of  knowledge  and  vitality  in  a 
manner  not  always  found  in  papers  on  such  serious 
and  weighty  questions.  One  realised  the  great  variety 
of  questions  which  cropped  up  when  they  dealt  with 
the  classification  of  roads.  The  classification  of  roads 
was  a  matter  of  the  merest  academic  interest  if  it 
did  not  associate  with  it  the  question  of  who  was 
to  pay  for  tliem,  and  who  was  to  control  them.  The 
moment  they  came  to  these  great  problems  of  power 
and  pay  all  the  passions  of  human  nature,  including 
the  less  desirable  ones,  got  their  opportunity,  and, 
like  all  practical  problems,  it  was  complicated  by  a 
singularly  long  and  intricate  history.  They  were  told 
that  many  of  the  great  roads  of  tlie  country  should 
be  maintained  and  managed  by  the  State,  and  they 
were  at  once  confronted  with  the  problem  why  one 
class  of  ratepayers  should  be  freed  from  their  burdens. 
The  moment  they  went  to  another  aspect,  and  asked 
that  there  s.hould  be  one  local  authority  of  all  kinds 
of  roads,  which  should  have  power  of  classification, 
then  at  once  the  sacred  question  of  tlie  independence 
and  vital  sentiment  of  districts  arose,  and  they  were 
obliged  to  think  not  only  of  the  roa'ds  being  of  the 
best  quality,  but  of  district  councillors  continuing  to 
have  that  education  in  practical  patriotism  in  making 
district  roads  as  good  as  possible  without  rai.sing  the 
riot  and  rebellion  of  the  ratepayer.  All  these  things 
come  to  bear  on  what  in  itself  would  be  a  comparatively 
simple  and  even  almost  a  scientific  problem.  It  was 
perfectly  certain  that  they  would  never  reach  a  unani- 
mous conclusion,  and  yet  the  question  of  the  classi- 
fication of  roads  was  one  which  had  to  he  faced  and 
fought  out,  and  it  was  one  as  to  which  they  were 
moving,  because  they  were  .steadily,  as  years  went  by, 
eliminating  certain  solutions  as  being  inadequate  or 
impossible.  It  was  something  that  all  concerned  with 
local  administration  were  agreed  that  the  present 
state  of  things  needed  improvement,  and  must  have 
it.  They  all  realised  that  the  utter  change  in  the 
user  of  the  roads  must  before  many  years  mean  grave 
and  lasting  changes  in  road  administration,  and  they 
believed  that  to  get  a  clear  notion  of  the  proper 
classification  of  roads  was  the  indispensable  prelimi- 
nary to  improved  road  administration,  and  in  that 
■way  they  would  bring  about  that  efficiency  which 
everyone  desired. 

Mr.  Dent  (Essex  County  Council)  said  Mr.  Harris 
had- pointed  out  that  the  question  of  classification 
had  been  forced  to  a  practical  issue  by  its  financial 
aspect.  He  urged  that  that  day  they  would  be  wise 
to  approach  the  question  from  the  administrative 
side,  because,  after  all,  the  finance  of  their  highways 
was  only  one  part  of  the  very  wide  subject  of  the 
adju.stmont  of  the  burden  of  national  and  semi- 
national  .services  between  the  ratepayer  and  the 
Imperial  taxpayer,  and  for  all  they  knew  the  whole 
basis  of  taxation  might  be  changed  before  many  vears 
passed.  What  they  wanted  to  get  at  was  the  question 
of  areas  and  authorities.  Everyone  w^ould  agree  that 
they  must  have  different  classes  of  roads  for  town 
districts  and  rural  districts,  and  two  classes  would 
probably  be  found  sufiicient  for  urban  districts  and 
three  for  the  rural.  Then  they  must  have  one  central 
authority  whose  duty  must  l>e  limited  to  control,  and 
should  not  include  administration.    Then,  with  regard 


to  areas,  he  did  not  tliink  anyone  would  suggest  that 
in  the  urban  areas  they  could  interfere  with  the  exist- 
ing authorities.  The  real  diflicuUy  was  in  the  rural 
areas,  and  it  was  on  that  they  should  concentrate  that 
day,  and  should  ask  whether  they  could  remodel  the 
units  of  areas  in  the  rural  districts  so  as  to  get  a 
more  efficient  authority,  and  lead  to  a  better  admini- 
stration of  the  highways.  It  seemed  to  him  the 
alternative  laid  between  the  county  councils  and  the 
creation  of  highway  boards.  The  strongest  argument 
in  favour  of  liighway  boards  was  the  growing  ten- 
dency to  create  new  county  borougiis,  which  meant 
chopping  out  parts  of  the  county  council  area  and 
seriously  depleted  the  financial  resources  of  the 
county  councils.  Mr.  Dent  proceeded  to  show  how 
the  Essex  County  Council  had  been  handicapped  in 
this  way  by  the  creation  of  the  boroughs  of  West 
Ham,  East  Ham,  and  Southend,  and  remarked  that 
several  other  areas  would  probably  apply  for  incor- 
poration. 

Mr.  Pain  (Surrey  County  Council)  pointed  out  that 
there  were  fine  large  arterial  roads  through  Surrey 
on  which  foreign  traffic,  having  no  connection  with 
the  county  whatever,  was  very  largely  borne.  They 
carried  a  large  pleasure  traffic,  and  the  cost  of  the 
maintenance  of  the  roads  fell  on  local  ratepayer.-;, 
whereas  those  who  largely  used  the  roads  did  not 
even  buy  a  cup  of  tea  in  the  district.  He  pointed 
out  how  the  Haslemere  and  Hindhead  road  had  to 
be  maintained  by  the  Farnham  District  Council  at 
great  expense,  and  that  the  road  was  cut  up  by  a 
half-hourly  service  of  motor  'buses.  His  opinion  was 
that  a  wise  plan  would  be  to  make  one  central  ad- 
ministration for  the  county,  for  he  did  not  see  how 
the  finances  of  the  county  were  to  be  managed  unless 
they  secured  the  rateable  value  of  the  urban  districts. 

Mr.  J.  W.  HoRTON  (county  surveyor  of  Derbyshire) 
thought  that  in  arriving  at  a  system  of  classification 
attention  should  be  paid  to  the  importance  of  a  road 
as  a  line  of  road  from  one  town  to  another,  and  not 
merely  as  to  the  amount  of  traffic  ascertained  in  a 
given  week  or  period.  Another  point  to.be  taken 
into  account  was  that  of  the  small  highway  areas, 
and  more  particularly  the  small  urban  areas,  for 
there  were  in  the  county  many  so-called  urban  dis- 
tricts which  were  not  urban  in  anything  except  name, 
but  which  retained  the  control  of  the  roads  in  their 
hands  without  being  able  to  do  the  work  effectively. 
It  was  not  in  the  interest  of  the  county  or  of  the 
country  that  small  authorities  of  that  kind  should  be 
charged  with  the  maintenance  of  important  lines  of 
road.  It  was  most  essential  that  any  central  body 
which  was  appointed  should  have  power  to  consider 
the  retention  of  these  small  authorities.  He  agreed 
that  urban  councils  with  a  population  of  10,000  and 
upwards  would  be  of  sufiicient  importance,  and  have 
a  sufficient  staff  to  maintain  the  main  roads  in  their 
district,  but  when  they  went  down  to  small  authorities 
of  2,000  or  3,000  they  had  not  the  organisation  to 
cope  with  the  work.  In  some  counties  steps  had 
already  been  taken  by  which  practically  the  whole 
of  the  roads  in  the  county  were  maintained  by  the 
county  council;  that  was  so  in  Hertfordshire.  He 
did  not  say  that  was  a  counsel  of  perfection  for  the 
whole  of  the  country,  but  merely  pointed  out  that 
it  was  an  alternative  which  was  not  novel.  The 
result  had  been  an  equalisation  of  the  rates  over  the 
county,  which  was  a  great  advantage.  In  most  coun- 
ties he  thought  it  would  be  best  that  the  county 
councils  should  not  control  all  the  roads.  In  large 
counties  it  was  possible  it  would  he  better  that  the 
large  mileage  of  third-class  roads  should  still  be 
maintained  by  the  local  authorities ;  but  in  small 
counties  it  might  be  advantageous  to  everyone  if 
there  was  one  authority,  and  that  the  county  council. 

Colonel  J.  B.  Stracey-Clitherow  (East  Riding) 
said  that  in  the  course  of  the  conference  it  had  been 
suggested  that  the  heavy  motor  traffic  and  the  motor 
omnibu.ses  should  pay  for  the  cost  of  the  roads  or 
that  rates  should  be  put  on  urban  districts,  and  so 
on;  but  when  all  the  traffic  of  the  county  was  on 
the  roads,  their  great-grandfathers  settled  the  question 
by  saying  that  those  who  used  the  roads  should  pay 
for  them.  If  .some  scheme  could  now  be  devised  by 
which  persons  using  the  road  should  pay  for  them 
it  would  be  a  great  advantage. 

Lord  Farrer   (Surrey)  could  not  agree  that  there 
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sIiouUl  l>e  any  tax  on  the  King's  highway.  The  Kiug's 
highway  should  be  free,  and  perhaps  they  had  not 
sutticiently  considered  what  a  highway  was  in 
England.  It  was,  however,  admirably  described  in 
the  paper.  He  wished  to  bring  forward  one  point 
which  he  felt  had  not  been  sufficiently  considered. 
His  district  council  had  made  up  over  200  miles  of 
hard  roads,  at  practically  no  expense  to  the  rate- 
payers, by  the  employment  of  labour  in  the  winter. 
He  did  not  think  enough  consideration  had  been  given 
to  the  value  of  the  clauses  in  the  Highways  Act,  which 
allowed  materials  for  roads  to  be  got  from  uumors. 
He  believed  county  councils  had  not  got  that  right, 
but  the  rural  councils  could  get  materials  very 
cheaply  in  that  way,  and  it  appeared  to  him,  before 
they  ventured  into  large  new  schemes,  they  ought  to 
consider  carefully  what  the  cost  of  them  was  going  to 
be.  Everyone  would  a-'ree  that  conditions  had  so 
changed  by  the  introduction  of  petrol  that  the  ques- 
tion of  road  administration  had  to  he  faced,  but  he 
was  by  no  means  certain  that  a  very  large  area 
necessarily  gave  better  results  than  a  more  moderate 
area.  With  a  mixed  authority  they  would  have  one 
set  of  engineers  going,  perhaps,  50  miles  away  from 
their  centre,  whereas  they  might  make  the  local 
authority  sul>contractors  just  as  well. 

Mr.  J.  Spencer-Hill  (Enfield  Urban  District  Coun- 
cil) considered  that  the  area  tor  the  controlling  autho- 
rity should  be  as  large  as  possible,  and  that  there 
should  l)e  one  highway  rate,  and  that  it  should  be 
made  perfectly  plain  to  every  ratepayer  what  the 
roads  really  cost.  The  big  trunk  roads  should  Ix; 
maintained  by  the  Imperial  Exchequer ;  but  who 
should  be  the  particular  person  to  carry  out  the 
directions  of  the  Government  was  a  detail. 

Mr.  Hknrv  Hobhouse  (Somerset)  said  they  had 
seen  their  main  roads  made  to  conform  to  the  func- 
tions of  railways  and  canals,  and  this  had  forced  on 
the  question  of  classification,  and  who  was  to  pay. 
Apparently  there  was  not  much  difference  of  opinion 
with  regard  to  classification.  No  one  had  objected 
to  the  proposal  of  last  year  to  classify  the  county 
roads  into  three  classes,  but  it  should  lie  clearly 
understood  that  this  classification  would  have  to  be 
more  than  a  classification  in  name  and  in  respect  of 
finance.  It  would  have  to  be  a  classification  in 
standard,  and  they  must  not  expect  a  third-class  road 
kept  up  to  the  same  standard  as  even  .second-class 
roads.  They  could  not  keep  up  all  their  roads  to  the 
heavy-motor  standard,  and  they  must,  as  a  necessary 
corollary,  have  the  power  to  restrict  heavy  traffic  to 
certain  roads  if  they  were  to  have  any  regard  what- 
ever for  the  country  ratepayer.  Then  came  the  que.s- 
tion  of  areas.  There  were  the  first-class  roads,  which 
they  might  regard  as  national  roads  used  by  persons 
who  had  no  local  interest.  A  large  proportion  of  the 
expon.se  of  guch  roads  should  Ix:  borne  by  the  Im- 
perial Exchequer,  but  they  must  remember  that,  if 
tlie  whole  of  the  cost  was  borne  by  a  national  autho- 
rity, they  could  not  expect  to  have  such  roads  locally 
administered.  The  second  class  of  roads  were  the 
county  roads,  and  most  of  them  were  roads  main- 
tained by  the  county  authorities — not  always  directly, 
but  sometimes  by  contract  with  the  districts.  On  the 
whole  he  thought  that  sy.stem.  varying  altliough  it 
did  in  different  district.-,  had  worked  satisfactorily. 
There  were  arguments  both  for  the  maintenance  of 
roads  through  the  district  authorities,  and  also  for 
their  maintenance  directly  by  the  county  authority, 
and  it  depended  very  much  on  the  efficiency  of  the 
staffs  of  the  district  authorities,  which  varied  enor- 
mously. He  suggested  that  the  county  council  might 
be  the  authority.  b\it  might  employ  the  district  coun- 
cils as  their  agents  wherever  they  were  satisfied  that 
the  staff  of  the  district  council  was  efficient.  The 
small  local  roads  ought  to  be  left,  as  far  as  possible, 
to  purely  local  bodies,  or  othenvise  they  would  lose 
their  interest  entirely  in  local  affairs.  The  suggestion 
for  county  highway  boards  was  going  back  on  a  pro- 
posal in  one  of  the  old  Bills;  but  those  of  them  in- 
terested in  county  councils,  and  knew  that,  on  the 
whole,  they  had  worked  well,  would  be  very  sorry 
to  transfer  any  of  their  functions  to  a  body  which 
might  not  work  .so  well.  Joint  committees  did  exist 
for  variou.s  purpo.ses,  but  they  were  not  always  easy 
to  work.  Speaking  generally,  he  thought  they  might 
well  welcome  the  proposals  of  the  Departmental  Com- 
mittee, and  might  well  trust  to  a  classification,  which 
diould  be  conducted  unrler  the  intelligent,  friendly 
-upervision  of  the  Road  Board. 

Mr.  A.  W.  Ward  (borough  engineer  of  Portsmouth) 
rernarkerl  that  at  the  present  time  the  roads 'were 
beinL'  u.sed  for  military  purposes,  for  which  they  were 
never  designed.    It  was  safe  to  say  that    had    any 


authority  taken  into  consideration  the  probability  of 
their  lieing  used  for  such  traffic  many  of  the  main 
roads  would  be  very  different  from  what  they  actually 
were.  In  his  opinion,  no  authority  ought  to  Ije  able 
to  come  to  a  decision  without  provision  being  made 
for  arbitration,  and  where  a  local  authority  had  to 
pay,  it  ought  to  have  some  say  in  the  matter.  Even 
if  the  roads  were  kept  up  by  the  nation  he  thought 
the  local  authority  ought  to  have  some  say,  because 
they  would  be  the  people  who  would  know  the  best 
kind  of  road  for  the  neighbourhood. 

Mr.  11.  Hampton  Copnall  (Notts)  said  that  those 
who  had  been  engaged  in  highway  administration  must 
feel  that  the  larger  the  unit  of  administration  the  more 
economical  and  successful  was  the  work  that  was  done. 
-Vt  the  present  time  they  had  got  local  authorities  who 
were  directly  responsil)le  to  the  ratepayers  who  had 
done  the  work  efficiently,  and  he  thought  those  bodies 
could  be  trusted  to  continue  the  work.  He  believed 
that  public  opinion  throughout  the  country  would 
be  in  favour  of  county  councils  continuing  the  work 
which  they  bad  performed  during  the  last  few  years 
in  highway  administration, giving  them  larger  powers, 
if  necessary,  rather  than  see  a  new  body  come  on 
the  scene,  and  taking  away  some  of  the  powers  now 
exercised  by  them.  He  quite  agreed  with  Mr.  Hob- 
house  that  a  good  deal  could  be  done  by  employing 
district  councils  as  agents,  and  he  regretted  that  that 
practice  had  not  been  more  largely  adopted  in  the 
past.  In  1891  an  Act  of  Parliament  was  passed  which 
enabled  agreements  to  be  come  to  between  county 
councils  and  district  covmcils  in  regard  to  the  im- 
lirovement  of  highways,  and  he  had  always  thought 
it  woidd  be  a  good  thing  if  similar  agreements  could 
be  come  to  in  regard  to  the  maintenance  of  highways. 
What  they  wanted  first  of  all  was  a  classification  of 
reads,  and  if  the  Road  Board  would  bring  forward 
an  efficient  scheme  for  that  purpose  he  thought  th© 
common  .sense  of  the  highway  authorities  might  be 
trusted  to  get  over  the  difficulties  of  administration. 

Alderman  Lang  (Oldham)  remarked  that,  to  a  very 
lame  extent,  he  agreed  with  the  main  points  in  the 
paper,  but  he  would  like  to  utter  a  word  of  protest 
against  the  author's  suggestion  of  placing  absolute 
au'horily  in  the  county  council.  If  the  county  coun- 
cil was  to  manage  county  roads,  well  and  good;  but 
it  was  quite  a  different  matter  if  they  were  also  to 
manage  urban  and  district  roads. 

The  Chairman  said  the  diseus.sion  had  shown  what 
widespread  agreement  there  was  with  the  substance 
of  the  paper.  As  regarded  trunk  roads,  emphasis  had 
been  laid  by  one  or  two  speakers  on  the  increase  of 
that  new  and  most  important  kind  of  traffic — which 
was  national  in  the  fullest  sense— which  pas.sed 
hurriedly  over  the  roads,  and  with  ridiculously  small 
benefit  to  the  localities.  While  that  had  been  em- 
phasised, be  thought  it  worth  noting  that  there  had 
been  no  definite  support  for  having  a  system  of  trunk 
roads  entirely  detachable  from  local  control.  There 
was.  he  thought,  an  arguable  case  for  having  a  cer- 
tain numlier  of  trunk  roads  wholly  maintained  by 
the  Road  Board  for  military  and  other  purposes.  He 
noticed  that  practically  every  speaker  had  agreed  with 
Mr.  Harris  that  there  ought  to  be  a  larger  unit  of 
administration  and  of  finance,  particularly  with 
resard  to  roads  which  in  any  sense  of  the  term 
could  be  called  main.  That  brought  them  up  sharply 
against  two  distinct  problems.  It  was  one  thing  to 
say  that  the  power  now  possessed  by  small  urban 
district  councils  under  the  existing  law  of  managing 
their  own  main  roads  was  a  power  which  ought  to 
cease,  but  it  was  quite  a  different  problem  to  say 
whether  the  county  authority  was  to  take  over  the 
roads  of  rural  districts  which  were  really  district  in 
character.  There  was  a  great  deal  to  l:>e  said  both 
for  and  against  that  proposal,  but  they  were  two 
quite  distinct  things.  He  thought  the  feeling  of  the 
conference  had  been  in  favour  of  giving  to  a  larger 
area  and  to  a  larger  authority  the  management  of 
all  main  roads,  particularly  those  which  went  through 
the.se  small  district  council  areas;  but  at  the  same 
time  it  was  undesirable  to  destroy  altogether  the 
local  life  of  even  the  smaller  districts.  The  rural 
district  had  always  been  a  most  difficult  problem  in 
local  government,  but  its  difficulty  had  been  that  it 
was  impossible  to  get  rid  of  it,  and  if  it  could  not 
lie  got  rid  of  it  had  got  to  be  trained  and  governed. 
With  regard  to  the  question  of  so-called  county  boards 
or  joint  committees,  he  agreed  with  Mr.  Hobhouse 
in  hoping  that  they  would  not,  except  under  the 
direst  neces-sity,  set  up  any  more  of  these  hybrid  com- 
mittees of  authorities  of  equal  power.  As  to  the 
classification  of  roads,  however  they  classified  them 
they  could  never  expect  to  have  the  smaller  roads  as 
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well  made  as  the  greater ;  but  alongside  with  that  there 
was  the  obligation  that  the  general  standard  of  road 
surfaces  and  of  road  management  should  rise.  Mr. 
Hobhouse  had  pointed  out  the  lines  upon  which  the 
solution  of  the  problem  must  proceed,  and  he  (the 
chairman)  agreed  that  there  was  room  for  variety  of 
schemes  in  different  counties.  In  road  management 
there  was  more  danger  in  uniformity  than  there  wa.s 
in  variety. 

The  meeting  concluded  with  a  vote  of  thanks  to 
the  cliairman  for  presiding,  proposed  by  Sir  Archibald 
Hepburn  and  seconded  by  Sir  John  Macdonald. 


DETAILS"    FROM   THE   DARDANELLES. 


[We  are  given  the  opportunity  of  publishing  the  fol- 
lowing furtlrer  extracts  from  letters  written  by^  a 
"  Roadman  "  at  the  Front  which,  we  think,  will  be 
of  interest  to  our  readers.  They  are  interesting  as 
showing  what  an  individual  is  doing  to  help  his 
coiuitry,  and  how  this  help,  given  in  the  right  spirit, 
and  multiplied  by  thousands,  is  the  only  way  in 
which  this  war  can  be  brought  to  an  end.  They  are 
interesting  also  in  showing  that  "  good  roads  "  are 
even  more  essential  in  war  time  than  in  peace,  and 
that,  as  history  has  often  shown  us,  the  construction 
of  roads  during  war  has  assisted  tlie  country  enor- 
mously afterwards  when  the  blessings  of  peace  were 
again  restored  to  the  country.] 

We  are  still  busy,  and  have  been  working  at  night 
lately  to  avoid  the  shelling  we  have  had  occasionally 
during  the  day.  Our  work  lately  has  been  road  work 
of  a  purely  navvy  description,  and  we  should  all 
w-elcome  something  a  little  more  intelligent,  but  I 
suppose  we  must  take  these  things  as  they  come. 
Our  camp  is  now  quite  a  long  way  behind  the  firing 
line,  and  I  haven't  been  up  there  for  some  days. 
Things  are  going  on  quietly  and  steadily.  I  don't 
suppose  you  get  much  news  at  home,  and  possibly 
you  think  that  we  are  taking  a  tremendously  long 
time,  and  are  not  making  any  progress;  but,  as  a 
matter  of  fact,  the  job  is  progressing  jolly  well, 
although  it  is  bound  to  be  slow.  The  first  landing 
was  simply  marvellous  work,  and  with  the  troops 
who  did  that  we  ought  to  be  able  to  tackle  anything. 

We  had  a  day  off  about  a  week  ago,  and  I  walked 
into  the  base  and  saw  Colonel  C.  and  Lieutenant  W. 
They  were  looking  very  fit,  and  apparently  having  a 
fairly  busy  time,  although  their  work,  of  course,  kept 
them  down  at  the  base  mostly.  I  also  had  a  look 
at  the  canteen — the,  alas  !  dry  canteen — which  some 
Greeks  have  started  down  there,  but  found  everything 
sold  out  barring  sardines,  soap,  and  tinned  butter. 
I  have  since  been  able  to  get  a  supply  of  figs,  but 
that  is  about  all  they  keep.  It  will  be  quite  a  luxury 
to  get  such  things  as  milk  or  fresh  meat  again.  We 
get  bread  now,  as  a  luxiiry,  and  find  it  quite  a  change 
from  biscuit.  But  the  thing  we  are  all  looking  for- 
w-ard  to  is  a  drink.  This  is  a  particularly  thirsty 
climate,  and  I  find  there  is  very  little  satisfaction 
in  drinking  water  or  tea,  a  la  tea-leaves  sans  lait. 
We  are  all  following  the  papers  very  closely  and 
anxiously,  and  we  sincerely  trust  that  we  shall  be 
able  to  obtain  such  things  as  drinks  in  England  when 
we  eventually  return. 

We  suffered  very  much  at  first  from  lack  of  news, 
and  all  sorts  of  rumours  used  to  circulate.  There 
was  one  very  persistent  one  to  the  effect  that  Ostend 
and  Antwerp  had  lieen  recaptured.  But  now  we  have 
an  official  sheet,  the  Pei^innnla  News,  wliich  is  posted 
up  daily,  so  we  feel  a  little  more  in  touch  with  things. 
W>  are  jolly  glad  to  hear  that  Italy  has  joined  in, 
and  think  that  ought  to  make  things  shift  a  bit. 

BOAD    AND    BRIDGE    BUILDING. 

I  wrote  the  above  remarks  re  grub  this  morning 
before  going  out  to  work,  and  on  returning  at  dinner 
found  that  quite  a  "  Special  this  day  "  was  on.  I 
think  it  mu.st  be  the  quartermaster-.sergeant's  birth- 
day. We  actually  have  just  had  fried  steak  and  boiled 
preserved  potatoes,  together  with  biscuit  ad  lib.  (it 
takes  very  little  to  attain  the  ad  lib.  feeling),  and 
about  a  quarter  of  a  mouthful  of  weak  lime-juice 
(irreverently  referred  to  as  slime-juice).  The  steak 
was  somewhat  tough,  but  I  dispensed  with  my  knife 
and  chewed  lumps  off.  and  found  it  extremely  tasty. 
So  we  are  feeling  quite  pleased  with  ourselves  and 
each  other,  and  hope  to  continue  so  until  it  is  time 
to  start  work  again.  Our  morning's  work  was  quite 
a  brainy  little  game,  which  we  often  play  at  here, 
known  as  "Making  Something  out  of  Nothing."    In 


this  case  tlie  something  was  a  road  bridge  over  a 
small  stream,  and  we  succeeded  in  making  it  with 
a  few  empty  ammunition  boxes,  some  stones,  some 
tw-igs,  somebody's  old  trousers  and  pants,  and  lots 
and  lots  of  earth.  It  was  quite  successful— excuse 
me  a  moment,  but  a  shrapnel  has  just  done  a  bust 
rather  nearer  than  usual,  and  I  must  hie  me  under 
the  overhang  of  my  dug-out — in  fact,  nothing  has 
gone  over  the  edge  yet,  and,  better  still,  nothing  has 
gone  through  it.  I  haven't  told  you— have  I  ? — that 
we  are  consti'ucting  the  main  road  to  Constantinople, 
and  perhaps  one  day  they  will  want  a  granite  bridge 
where  our  little  jig-saw  puzzle  is  now. 

I  haven't  seen  the  ex-local  surveyor  here  yet,  but 
I  don't  think  he  will  want  to  do  any  gritting.  He 
will  probably  want  a  rise  in  his  salary  when  he  gets 
l)ack  to  work,  owmg  to  the  increased  mileage  of  the 
reads  in  his  district. 

There  is  another  mail  just  in,  which  brought  me 
a  parcel  that  W.  very  kindly  sent  me.  It  contains, 
among  other  things,  a  small  steel  mirror,  which  I 
was  simply  horrified  to  look  at  just  now.  I  would 
mention  that  I  haven't  had  a  shave  for  about  a  fort- 
night or  a  wash  for  about  a  week  (except  that  I  was 
out  in  the  rain  the  day  before  yesterday),  and  that 
I  had  a  French  crop — clippers  all  over — a  week  or 
two  ago.  On  referring  to  the  mirror  I  find  that,  added 
to  the  above  detractions,  my  complexion  is  a  sort 
of  dull  purplish  red  with  chocolate  spots,  and  my 
hair  is  beginning  to  grow  straight  up  like  a  German's. 
I  am  sorry  to  say  I  left  my  camera  behind  in  my 
kit-bag  at  Port  Said.  It  would  have  been  jolly  nice 
to  have  it  here. 

We  have  had  one  or  two  interesting  jobs  in  the 
firing  line  since  I  last  wrote  you.  One  was  a  small 
night  advance  of  a  couple  of  hundred  yards  or  so. 
One  of  us  went  with  every  ten  men  to  see  that  they 
got  the  new  trench  right  and  the  traverses  properly 
spaced,  &c.  We  formed  up  behind  the  firing  trench 
with  picks,  shovels  and  rifles,  and  then,  on  the  signal, 
we  went  over  the  parapet  and  bunked  like  billy-oh 
up  to  the  new  line  marked  out  for  us.  Then  we 
started  digging  like  blazes  until  we  had  a  bit  of  cover, 
after  which  we  could  take  tilings  a  little  easier.  The 
chaps  worked  splendidly,  and  in  two  hours  the  new 
trench  was  practically  finished,  and  we  were  ready 
for  the  Turks  at  any  moment.  We  were  in  luck  right 
through,  as  they  never  spotted  us,  and  hardly  a  shot 
was  fired  until  the  job  was  done.  Then  there  was  a 
bit  of  firing  on  one  side,  and  we  fixed  bayonets  ready 
for  someone  to  turn  up ;  but  notliing  came  of  it,  and 
our  lot  cleared  out  just  before  dawn  and  came  back 
to  camp  for  a  sleep.  Next  night  we  were  up  again 
fixine  barbed  wire — rather  a  creepy  sort  of  job — but 
we  were  in  luck  again,  and  succeeded  in  doing  it  on 
the  Q.T.  We  have  had  rather  a  lot  of  that  work, 
and,  personally,  I  am  always  jolly  glad  to  get  behind 
the  trenches  again.  Usually,  just  as  we  are  going 
out  in  front  of  the  lines  the  French  will  send  up  one 
of  their  beastly  flare  rockets,  which  light  up  the 
ground  for  miles,  and  we  have  to  get  down  .sharp  and 
"  freeze  "  behind  a  blade  of  grass.  Then,  when  it 
is  dark  again,  you  dash  round,  putting  in  stakes  or 
unwinding  wire.  It  is  quite  exciting  while  it  lasts — 
which  isn't  very  long,  if  we  can  help  it. 

Apart  from  jobs  like  this  (or  like  our  first  advance 
soon  after  we  landed,  when  we  had  to  follow  up  the 
front  line  pretty  close,  and  under  pretty  stiff  fire,  to 
get  to  a  house  and  fortify  it),  we  are  having  quite  a 
picnic.  The  weather  is  grand  most  of  the  time, 
although  we  have  just — about  ten  minutes  ago — had 
a  sample  of  what  it  can  do  when  it  likes.  We  had 
about  twenty  minutes'  mild  rain  here,  when  w-e  were 
startled  by  alarums  and  excursions  from  most  of  our 
company,  whose  dug-outs  are  just  round  the  corner. 
We  were  amused  (they  were  not)  to  see  a  tidy-sized 
and  exceedingly  muddy  rivulet  coming  at  fine  speed 
down  the  hill  and  heading  for  their  dug-outs,  which 
it  proceeded  to  spring-clean  and  obliterate  with  great 
rapidity  (especially  the  officers').  We  turned  out  and 
gave  them  a  hand  to  cut  a  cliamiel  and  divert  the 
stieam  to  a  new  line,  where  it  is  probably  now  pro- 
ceeding to  flood  other  people  out  lower  down.  Our 
section  is  fortunate,  as  we  happen  to  have  picked 
out  for  our  residential  sites  a  diminutive  valley 
which  chances  to  l>e  just  out  of  the  track  of  that 
'water.  As  for  our  day's  work— the  home-made  bridge 
—I  fear  that  when  w-e  go  to  look  for  it  to-morrow 
we  shall  search  in  vain. 


The  Improved  Wood  Pavement  Company,   Limited, 

have,  we   liear,   invested   £20.000    in     the    new   War 
Loan. 


July  2o,  1915. 


AND   COUNT  y   ENGINEER. 
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ANNUAL  SUMMER   CONFERENCE  AT   LEEDS. 

(Conclusion. i 


\>  slated  in  our  issue  of  last  week,  the  proceedings 
at  the  recent  aiuiual  summer  coiilereuce  of  the  Asso- 
ciation of  ilanagers  of  Sewage  Disposal  Works  included 
an  address  by  Mr.  George  A.  Hart,  m.inst.c.e.,  the 
sewerage  engineer  to  the  Leeds  Coiporation,  on  the 
works  of  sewerage  and  sewage  disposal  embodied  in 
the  scheme  authorised  by  the  Leeds  Corporation  Act 
of  190S,  and  a  paper  by  Mr.  John  T.  Thompsop,  m.sc, 
chemist  and  acting  manager  of  the  Knostrojj  works — 
of  which  Mr.  Hart  is  the  designer. 

In  the  ensuing  discussion — the  major  part  of  which 
took  place  following  a  visit  of  inspection  to  the  new 
works — Mr.  J.  B.  Ckoi^l  (Richmond)  remarked  that  the 
paper  of  Mr.  Thompson  [reproduced  in  the  present 
issue]  would  prove  of  the  greatest  interest  and  assist- 
ance to  all  who  had  the  control  of  pressing  plant  at 
their  works.  Tlie  paper  was  particularly  interesting 
to  himself  as  a  manager  who  had  the  control  of  some 
six  presses,  each  capable  of  producing  a  ton  of  cake, 
and  because  lie  read  a  paper  on  the  subject  some  years 
ago  before  the  Society  of  Engineers.  Tlie  chief  item 
of  interest  then  was  the  method  of  pressing  cake — by 
compressed  air  or  force  pumps.  Most  people  were 
agreed  that  the  air-compression  system  was  the  best. 
lie  noticed  that  Mr.  Thompson's  method  was  to  lime 
the  sludge  before  pressing,  putting  the  lime  into  the 
sludge  six  or  eight  hours  Ijofore  it  went  into  the  press. 
Their  experience  at  Richmond  had  been  that  the  sooner 
they  put  the  lime  into  the  sludge  the  better  were  the 
results.  They  too  had  had  some  difficulty  owing  to 
the  breakage  of  plates. 

The  Lord  Mavou  of  Leeds  (Mr.  E.  Bedford),  in  an 
allusion  to  the  members'  inspection  of  the  Knostrop 
works,  said  he  was  gratified  to  leam  how  much  the 
visit  had  been  appreciated,  adding  that  he  hoped  if 
anything  that  they  had  seen  appeared  wrong  in  their 
eyes  they  would  not  hesitate  to  say  so.  Mr.  Hart,  he 
was  sure,  would  welcome  any  criticism,  though  lie  did 
not  anticipate  that  mucli  fault  had  been  found  with 
the  scheme. 

Mr.  J.  H.  Abbott  (Chiswick)  said  that  he  too  experi- 
enced considerable  trouble  with  broken  press  plates, 
and  had  dealt  with  it  by  enlarging  the  central  holes. 
As  a  means  of  pi'otecting  the  cloths  he  had  taken  off 
the  sharp  edges  of  the  plates.  With  regard  to  the 
cloths  he  did  not  see  any  advantage  in  oiling  these ; 
it  appeared  to  him  to  be  rather  a  waste  of  time.  He 
thought  they  had  got  hold  of  a  very  cheap  lot  of 
presses  in  Leeds. 

The  President  said  that  one  of  the  things  that 
rather  troubled  him  was  the  practice  of  putting  two- 
thirds  of  the  output  of  sludge  on  to  waste  land.  It 
seemed  to  him  a  gross  waste  of  material,  in  view  of 
the  fact  that  there  were  available  now  methods  by 
which  the  pressed  cake  and  by-products  could  be 
utilised. 

Mr.  G.  W.  Willis  (Eccles)  said  that  after  looking 
at  the  detritus  tanks  at  Knostrop  the  construction 
appeared  to  him  to  be  rather  faulty.  The  channels 
conveying  the  sewage  to  the  screens  were  very  narrow, 
and  he  would  be  interested  to  know  how  they  answered 
when  the  works  w'ere  put  into  operation.  It  struck 
him  that  the  tanks  would  be  a  failure  in  case  of  a 
storm. 

Mr.  Croll  asked  for  some  further  infoi-mation  in 
regard  to  Mr.  Thompson's  statement  as  to  the  diffi- 
culty of  getting  the  sludge  cake  off  the  i^ress  cloths. 
He  was  reminded  of  a  difficulty  he  had  experienced 
himself  in  dealing  with  sludge  taken  from  a  septic 
tank  which  had  been  at  work  for  six  months.  The 
material  was  put  in  the  presses,  but  the  only  result 
was  to  bind  up  the  cloths,  and  although  they  kept  on 
increasing  the  amount  of  lime  they  could  not  press 
the  sludge  at  all. 

Mr.  J.  Bolton  (Bury)  put  a  question  as  to  the  per- 
centage of  grease  in  the  sludge.  In  the  course  'of 
further  remarks  he  expressed  astonishment  that  with 
only  1  per  cent  of  lime  Mr.  Thompson  was  able  to 
obtain  satisfactory  cake  in  one  hour. 

Mr.  .1.  D.  Brown-  (Consett)  and  Mr.  C.  F.  King 
(Barnsley)  contributed  some  observations  on  the 
question  of  the  man  u  rial  value  of  sewage  sludge,  the 
latter  remarking  that  the  results  obtained  depended 
on  the  manner  in  which  the  material  was  applied. 

Mr.  C.  H.  Ball  ((!horlton-cum-Haidy)  said  he 
thought  that  sewage  sludge  had  considerable  properties 


which  fai'iners  might  with  advantage  make  use  of. 
Manure  was  sold  from  his  works,  but  it  was  not  the 
sludge  from  the  sedimentation  tanks,  but  that  from 
the  washers.  Did  Leeds  pay  anything  to  farmers  to 
cart  away  the  sludge,  as  'was  done  in  some  places,  or 
did  the  farmers  pay  something  for  the  material  ? 
There  was  no  doubt  where  they  had  to  press  sludge 
they  must  go  in  for  the  most  economical  material. 

Mr.  S.  S.  Platt  (borough  surveyor  of  Rochdale) 
said  he  noticed  that  Mr.  Hart  proposed  to  instal  strain- 
ing filters  below  his  humus  tanks.  He  thought  that 
was  a  wise  precaution.  Would  Mr.  Hart  be  good 
enough  to  give  some  particulars  of  these  straining 
filters,  and  as  to  how  he  proposed  to  construct  and 
work  them  relative  to  the  humus  tanks?  Did  he  (the 
speaker)  understand  Mr.  Thompson  to  say  that  after 
adding  the  lime  to  the  sludge  he  was  able  to  draw  off 
10  per  cent  of  supernatant  water  and  then  leave  88  per 
cent  of  wet  sludge '  Also,  did  he  find  any  advantage 
in  output  by  his  eight  large  sludge  presses  over  the 
ordinary  size  of  presses?  Further,  how  many  press- 
ings and  weight  of  cake  per  working  day  did  he  obtain 
from  them?  Before  they  dispersed  he  begged  to  move 
a  hearty  vote  of  tJianks  to  the  Lord  Mayor  and  city 
council  for  their  kindness  in  allowing  the  use  of  the 
council  chamber  to  the  members  of  the  association  for 
their  meeting. 

The  vote  of  thanks  was  carried. 

Mr.  Hart,  in  reply,  said  the  humus  tanks  included 
in  the  scheme  as  a  further  process  to  follow  the  per- 
colating or  continuous  filters  were  designed  on  the 
principle  of  upward  flow  to  eliminate  the  semi- 
oxidised  suspended  matter  or  humus  discharged  from 
the  bacteria  beds,  which  from  practical  experience 
had  been  demonstrated  to  fluctuate  in  quantity  very 
considerably.  As  a  general  average,  during  the  year 
the  suspended  matter  contained  in  the  bacteria-bed 
effluent  amounted  to  about  4  parts  per  lOO.OOU,  pro- 
vided that  the  tank  effluent  applied  to  the  filters 
had  been  subjected  to  effective  chemical  precipitation. 
But  this  average  result  had  largely  increased,  as  the 
filter  periodically  shed  its  intermittent  discharges  of 
solid  matter,  especially  in  the  early  spring  and  late 
autumn  seasons  of  the  year,  and  rendered  the  other- 
wise satisfactory  effluent  unsuitable  to  discharge  into 
tlie  river.  Their  experience  had  led  them  to  the  con- 
clusion that  a  normal  rate  upon  the  dry-weather  flow 
volume  of  5  ft.  per  hour  velocity  in  upward  flow 
through  the  tank  was  the  most  suitable  and  effective, 
which,  in  time  of  maximum  flow,  could  be  increased 
to  10  ft.  per  hour  without  any  considerable  or  material 
loss  in  efficiency.  It  was  intended  to  insert  a  very 
shallow  straining  filter,  of  6  in.  in  depth,  of  fine  pea 
gravel  in  the  upper  portion  of  the  humus  tank,  with 
facilities  for  reversing  the  direction  of  flow  for  wash- 
ing purposes  on  the  principle  which  had  been  adopted 
at  Nuneaton  by  Mr.  F.  C.  Cook  with  such  excellent 
and  economical  results.  The  secondary  filters  iri- 
oluded  in  the  scheme  were  provided  for  in  the  e.sti- 
inates  as  a  provision  for  future  requirements  in  the 
fvent  of  the  river  Aire  returning  to  its  pristine  con- 
dition of  sixty  years  ago,  when  minnows  were  said 
by  chroniclers  to  have  abounded  in  its  waters  as  it 
passed  through  Leeds.  He  was  interested  to  hear 
from  Mr.  Willis  that  he  regarded  the  design  of  their 
new  screens  and  detritus  set  as  wrong  in  principle, 
and  that  he  anticipated  their  failure  to  accomplish 
their  function  in  arresting  the  grosser  inorganic  solids 
contained  in  the  crude  sewage.  The  principle  adopted 
consisted  in  employing  a  number  of  screens  and  pits 
working  in  parallel,  the  number  in  use  at  any  par- 
ticular time  being  governed  by  the  volume  of  sewage 
and  storm  water  flowing  down  the  main  sewer  at 
the  outfall  works.  The  inlet  channels  to  the  detritus 
pits  were  designed  to  maintain  self-cleansing  veloci- 
ties at  least  during  two-thirds  of  the  day  during  dry 
weather  Four  pits  and  screens  would  take  the  whole 
wet^weather  flow  of  120,000,000  gallons  a  day,  and  one 
i)it  and  screen  would  be  operated  for  the  dry-weather 
flow  of  10,000,000  gallons  a  day.  The  screens  were 
placed  at  the  inlet  to  each  pit  to  arrest  all  garbage^, 
&c  and  so  prevent  it  intermingling  with  the  deposited 
detritus.  He  hold  a  strong  view  that  this  course  was 
the  correct  one.  As  regarded  Dr.  Maclean  Wilson  s 
remarks    their  experience  in  the  recovery  of  by-pro- 
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ducts  from  sludge  had  not  yielded  any  degree  of 
success  so  far  with  Leeds  sludge.  Some  experiments 
were  undertaken  about  five  years  ago  with  a  small 
unit  designed  to  intercept  ammonia  liquor,  oil  or 
grease,  and  utilise  gas  generated  from  a  percentage 
of  the  distilled  sludge  to  supply  the  necessary  heat 
for  the  retort.  They  failed,  however,  to  overcome 
certain  mechanical  difficulties,  which  developed  in 
their  endeavour  to  establish  the  plant,  and  eventually 
had  to  remove  the  plant  before  they  succeeded  in 
operating  it  in  such  form  as  to  enable  them  to  obtain 
authentic  records.  Leeds  sludge  contained  not  more 
than  11  per  cent  of  total  gfease  measured  on  dry 
material,  which  was  about  a  general  average  figure 
obtained  from  an  ordinary  domestic  sewage  of  an 
urban  population  having  a  water  supply  of  20  to  25 
gallons  per  head;  25  per  cent  of  the  total  flow  was 
contributed  by  manufacturing  trade  wastes  of  great 
variety,  which  considerably  complicated  and  stultified 
the  application  of  any  prescribed  course  in  recovering 
by-products.  One  or  two 
enterprising  firms  were 
still  experimenting  w-ith 
their  sludge,  however,  and 
had  the  war  not  interfered 
with  commercial  enter- 
prise he  had  little  doubt 
a  unit  of  i>lant  would  have 
been  installed  at  their 
sewage  works  for  recover- 
ing ammonia  liquor  and 
gas.  As  soon  as  circum- 
stances permit,  this  would 
be  proceeded  with. 

Sir.  Thompson,  in  his 
reply,  said  it  was  interest- 
ing to  note  that  Mr.  Abbott 
had  prevented  breakage  of 
plates  by  enlarging  the 
central  holes.  At  Leeds 
they  had  also  found  it 
necessary  to  file  off  the 
sharp  inner  edge  of  the 
plate  to  pi-event  it  cutting 
the  cloths,  and  any  new 
plates  they  might  require 
would  be  made  more  taper 
along  the  inner  edges ;  but 
they,  had  not  bioken  a 
single  plate  since  they  put 
the  extra  bosses  on  in  iyu9. 
Mr.  Croll  evidently  had 
found  greater  difficulty  in 
pressing  septic  slvidge  than 

was  experienced  in  Leeds.  Referring  to  milk  of  lime 
supply,  suppose  a  vat  of  lime  was  required  for  use 
at-  6  a.m.;  about  midnight  the  limeman  would  start 
the  mixer,  and  add  lime  at  about  i  ton  per  hour 
until  he  had,  say,  2i  tons  of  well-hydrated  lime  ready 
as  hot  milk  of  lime.  When  the  sludge  pump  started 
at  6  a.m.,  the  hot  milk  of  lime  was  carried  forward 
with  the  minimum  volume  of  water  to  prevent  sedi- 
mentation, and  the  remaining  i  ton  of  lime  added 
towards  the  end  of  the  operation  to  keep  up  the 
strength.  In  reply  to  Mr.  Bolton,  the  6  per  cent  grease 
was  present  in  GO  per  cent  cake ;  if  the  cake  was 
dried  down  to  10  per  cent  cake,  the  amount  of  grease 
\vould  be  double.  The  cake  being  discharged  from 
the  presses  that  afternoon  was  the  normal  product 
after  one  hour  pressing  with  1  per  cent  lime.  The 
reason  for  applying  sludge  cake  to  land  in  late 
summer  or  autumn  was  because  both  the  nitrogen 
and  phosphates  existed  in  an  insoluble  form,  and  the 
lime  soaps  formed  from  the  grease  required  time  to 
dc-compose.  Cake  was  supplied  to  farmers  free  on 
rail  or  barge  at  the  works.  Screenings  were  readily 
taken  by  fanners  at  Is.  per  ton  free  on  rail.  With 
regard  to  Mr.  Piatt's  remark  that  thirty-two  pressings 
per  day  of  nine  and  a-half  hours  with  eight  presses 
seemed  rather  slow,  it  must  be  remembered  that 
clothing  the  presses  took  time,  and  that,  owing  to 
defects  in  the  plant  mentioned  in  the  paper,  obstruc- 
tions in  the  pipes,  valves  and  drains  took  more  time 
to  clear  than  they  should  do;  as  a  matter  of  fact,  on 
at  least  two  days  per  week  thirty-six  pressings  were 
got  out.  His  (Mr.  Thompson's)  statement  that  10 
per  cent  of  the  90  per  cent  sludge  was  run  off  as  super- 
natant water  from  the  settling  tanks,  leaving  an  89 
per  cent  sludge  to  be  pressed,  was  quite  correct.  The 
tank  contained  about  300  tons  of  90  per  cent  sludge; 
30  tons  of  supernatant  water  were  removed,  leaving 
."0  tons  of  sewage  solids  plus  240  tons  of  water — i.r.. 
approximately  89  per  cent  sludge. 


BROADMEAD   BRIDGE,    WOKING. 


A  recent  issue  of  Fcrro-i-oncrete  contains  an  article 
by  Mr.  John  Anstee,  engineer  and  surveyor  to  the 
Guildford  Rural  District  Council,  de.scriptive  of  a 
ferro-concrete  bridge  which  has  lately  replaced  an 
old  wooden  structure  spanning  the  river  Wey.  The 
design  accepted  is  that  of  Messrs.  L.  G.  Mouchel  & 
Partners,  the  drawings  providing  for  an  arch  bridge 
with  a  clear  span  of  50  ft.,  and  a  width  of  22  ft. 
between  parapets.  The  arch  rib  is  8  in.  thick  at  the 
haunches,  and  7  in.  thick  at  the  crown,  which  is 
7  ft.  above  normal  water  level.  The  abutments  are 
constructed  on  the  cellular  system,  monolithic  with 
the  arch  rib,  and  arranged  so  as  to  take  the  thrust 
of  the  latter  in  the  most  effective  way.  The  spandrels 
and  parapets  are  also  of  ferro-concrete,  the  latter 
Ijeing  alternately  panelled  and  pierced.  The  con- 
tractors were  Messrs.  Garrett  &  Sons,  of  London,  bv 


Bboadmead   Bkidge. 


whom  the 

faclorv   to 


rk  was  carried  out  in  a  manner  satis- 
concerned. 


Economicat  Road  Construction. — The  road  surveyor 
to  the  Ellon  District  Council,  Aberdeenshire,  Sir. 
Forbes  PhiliiJ,  reports  that  the  roads  throughout  the 
district  are  continuing  to  improve,  and  with  a  few 
exceptions  are  generally  showing  a  good  surface,  not- 
withstanding the  adverse  weather  conditions  experi- 
enced during  the  past  winter  and  spring.  It  is  si^ecially 
noticeable  that  those  roads  whei'e  bottoming  has  been 
applied  and  the  surface  coated  with  superior  quality 
of  metal  are  resisting  the  increasing  volume  of 
iiiechaiiically  propelled  traffic  well.  It  is  recom- 
nieuded  that  this  imjiroved  system  of  strengthening 
tile  roads  should  be  continued  where  practicable,  for, 
although  the  initial  outlay  may  seem  heavy,  it  will 
ultimately  prove  economical. 

Norwich  Electricity  Works.— The  Norwich  Corpora- 
tion Eleetrieity  Committee  reported  on  Wednesday 
that  for  the  (irst  time  in  tlie  history  of  this  under- 
taking the  total  output  for  the  year  shows  a  decrease, 
though  slight,  on  the  previous  year.  This  has  been 
due  to  the  restrictions  imposed  on  the  public  light- 
ing, on  account  of  the  war,  resulting  in  a  reduced 
consumption  of  142,253  units.  The  private  lighting 
has  been  largely  affected  for  the  same  reason,  the 
increase  teing  only  2i  per  cent,  as  compared  with  an 
increase  of  11  per  cent  in  the  previous  twelve  months. 
The  output  for  motive  power,  which  fell  off  on  the 
outbreak  of  the  war,  afterwards  recovered,  and  the 
total  is  slightly  more  than  for  last  year.  The  financial 
result  is  as  follows :  The  gross  receipts  for  the  year 
amounted  to  £57,261  3s.  2d.,  and  the  w-orking  expenses 
to  £31,010  lis.  3d.,  leaving  a  gross  balance  of 
£26,250  lis.  lid.  carried  to  nett  revenue.  The  charges 
for  interest  and  sinking  fund  are  £18,237  Is.  Id., 
and  the  balance  carried  to  appropriation  account 
(:8,ni3  10s.  lOd. 
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Discharge  of  Open  Rectangular  Channels. 

By  G.   S.   COLEMAN,   d.sc.(eng.),   assoc.m.inst.c.e. 


The  present  writer  has  recently  had  occasion  to 
make  some  huudreds  of  calculations  of  the  discharg- 
ing capacities  of  open  rocUuigular  channels  for  the 
proposed  extensions  of  the  Davyhuluie  sewage  dis- 
posal works  of  the  Miuicliester  Corporation,  as  now 
l^eing  designetl  and  carried  out  under  theli-  engineer, 
Mr.  O.  J.  Wilkinson,  assoc.m.inst.c.e.  He  found 
that,  whereas  diagrams  and  tables  exist  ia  profusion, 
which  enable  the  designer  to  estimate  the  discharging 
capacity  and  velocity  of  flow  at  any  depth,  in  circu- 
lar and  egg-shaijed  culverts,  similar  diagrams  for  open 
cliannels,  rectangular  in  cross-section,  appear  to  be 
generally  wanting.    He  therefore  devised  the  follow- 


of  the  modern  exponential  formulae  become  more 
certainly  known.  The  allurement  of  the  Kutter  for- 
nnda  is  the  inuucnse  latitude  which  it  gives  to  the 
designer  in  his  choice  of  the  value  of  the  experimental 
constant.  To  the  ignorant  also  the  complicated  ap- 
pearance of  the  formula  offers  great  attractions.  It 
may  therefore  seem  strange,  after  the  above  remarks, 
that  the  present  w-riter  still  uses  the  Kutter  formula; 
but  he  only  does  so  owing  to  the  excellent  labour- 
saving  tables  which  are  published  in  connection  there- 
with, making  use  of  the  ingenious  modification  of 
the  late  J.  Flyim,  which  much  simplifies  the  work 
without  impairing  the  nominal  accuracy. 


k/-0 
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Fig.  1. 


ing  labour-saving  table  and  diagram,  and  offers  them 
tor  the  use  of  members  of  the  profession  in  the  hope 
that  they  will  prove  as  useful  to  them  as  they  have 
to  himself.  Before  doing  so,  however,  he  would  like 
to  make  a  short  explanation. 

It  is  still  usual  among  municipal  and  drainage 
engineers  to  use  the  cumbrous  formula  of  Ganguillet 
and  Kutter,  although  eminent  hydraulic  experts — 
-uch  as  Prof.  Unwin  and  others — have  found  that  its 
apparent  accuracy  is  mythical,  even  without  taking 
into  account  the  fact  that  the  designer  has  eventually 
to  make  more  or  less  of  a  guess  at  the  value  to  be 
assumed  for  his  "  coefficient  of  roughness."  The 
basis  of  the  formula  is,  of  course,  that  of  Chezy,  and 
with  all  its  faults  this  primary  formula  will  be  used 
for  a  great  many  year.-  to  come,  until  the  coefficients 


In  calculating  the  maximum  discharging  capacity 
of  an  open  channel,  it  is  necessary  to  specify  the 
limiting  ratio  between  the  depth  of  flow  and  width 
of  the  channel  otherwise  we  have  no  criterion  as 
to  when  the  channel  is  to  be  considered  as  flowing 
full.  The  writer  found  that  the  simplest  and  most 
convenient  way  of  overcoming  this  difficulty  was  to 
make  the  limiting  depth  of  flow  equal  to  the  breadth 
of  the  channel,  and  on  this  basis  table  Fig.  2  was 
calculated.  This  table  gives  for  values  of  n  in  Kutter's 
formula  ranging  from  -012  to  -017,  the  values  of  Cv/B 
and  Ac  v/R  for  widths  of  channels  ranging  from  1  ft. 
to  20  ft.,  and  of  depths  of  flow  of  the  same  value  as 
the  widths,  which  values  should  cover  all  the  usual 
cases.  Intermediate  values  may  be  obtained  by  in- 
terjiolation,   or    a    diagram    could    be    prepared;    but 
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the  writer  has  found  it  ditficult  to  do  this,  owing  to 
the  wide  range  of  tire  values  given.  The  principal 
use  the  writer  has  made  of  the  table  was  to  find  the 
depth  of  flow  corresponding  to  a  particular  discharge 
for  a  channel  of  given  width  and  slope.  To  do  this 
quickly  the  diagram  Fig.  1  was  used.  This  diagram 
gives  the  fractional  part  which  the  velocity  or  dis- 
charge at  any  depUr  of  flow  less  thaai  the  width  o.f 
channel  bears  to  the  velocity  or  discharge  when  the 
depth  of  flow  equals  the  width.  These  latter  veloci- 
ties and  discharges  are  taken  as  unity,  and  the  corre- 
sponding fractions  are  read  off  on  the  horizontal  scale, 
the  fractions  corresponding  to  the  depths  being  on 
the  vertical  scale.  Suppose,  for  instance,  we  want 
the  discharge  of  a  10-ft.  rectangular  culvert  flowing 
4  ft.  6  in.  deep  at  a  gradient  of  1  in  1,200,  and  also 
want  to  see  the  effect  of  increasing  the  depth  of  flow 
to  4  ft.  9  in.  Let  it  be  considered  that  the  proper 
coefficient  of  roughness  is  '013,  and  that  the  value 
of  Ac  \/E  for  a  10-ft.  culvert  flowing  10  ft.  deep  is 
25468.  Then  the  discharge  at  10  ft.  deep  is  735  c\ib.  ft. 
per  second.  The  value  4  ft.  6  in.  is  0-45  of  the  full 
depth  of  10  ft.,  and  4  ft.  9  in.  is  0-475  of  it.  from  the 
diagram  we  see  that  the  coefficients  of  discharge  for 
these  coefficients  of  depth  are  0'365  and  0-39  re.'^pec- 


CUMBERLAND   ROADS. 


COUNTY  SURVEYOR'S   REPORT. 

The  length  of  the  rural  main  roads  under  the 
direct  control  of  the  Cumberland  County  Council  is, 
.states  Mr.  William  Finch,  the  county  surveyor  and 
bridgemaster,  in  his  report  for  the  year  ended  March 
olst  last,  456J  miles. 

The  expenditure  on  the  surfaces  of  these  roads 
during  the  period  in  question  was  £43,216,  or,  deduct- 
ing amounts  received  from  the  Road  Board  and  other 
sources,  £36,495. 

The  average  cost  per  mile  on  the  total  expendi- 
ture, including  surface  improvement  works,  was 
£94  13s.  lOd.,  and  after  deducting  Road  Board  and 
other  receipts  £79  19s.  4d.  per  mile,  as  compared  with 
£74  13s.  lid.  per  mile  on  the  nett  expenditure  during 
the  previous  year.  Mr.  Finch  explains  that  the  in- 
creased cost  per  mile  is  due  to  the  additional  amount 
of  surface  improvement  works  carried  out  during  the 
year,  and  to  the  increased  prices  of  materials,  haul- 
age and  labour. 

ROAD    SURFACES. 

During  the  past  twelve  months  the  ever-increasing 
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lively.  The  discharge  at  4  ft.  6  in.  is  0-365x735  = 
268  cub.  ft.,  and  at  4  ft.  9  in.  0-39x735  =  286  cub.  ft., 
and  the  discharge  at  4  ft.  9  in.  deep  is|i#,  or  I'OO 
times  of  what  it  would  be  at  4  ft.  6  in.  Other  uses 
for  the  diagram  will  readily  suggest  themselves.  For 
instance,  suppose  the  normal  discharge  of  the  above 
channel  carrying  storm  water  is  at  a  depth  of  flow 
of  2  ft.,  and  it  is  desired  to  set  an  overflow  weir  at 
i-ix  times  the  normal  flow.  The  coefficient  of  dis- 
charge corresponding  to  a  depth  of  flow  of  2  ft.  is 
-12  from  the  diagiam.  Six  times  this  coefficient  is 
-72,  which  corresponds  to  a  fraction  of  the  depth  of 
10  ft.  of  -76,  or  depth  of  flow  of  7  ft.  7  in.  This  is 
the  desired  height  of  weir  required,  in  this  case  it 
has  been  possible  to  use  the  diagram  without  actually 
calculating  any  discharge.  The  velocity  curve  of  the 
diagram  may  be  used  in  a  similar  manner. 

The  table  may  be  also  used  to  make  another  table 
to  convert  at  once  any  velocity  or  discharge  calculated 
with  one  "  coefficient  of  roughness  "  to  the  velocity 
or  discharge  under  any  other  coefficient.  For  in- 
.stanoe,  supposing  we  wish  to  convert  the  discharge 
of  our  10-ft.  culvert,  flowing  1  ft.  deep,  as  calculated 
with  a  "  coefficient  of  roughness  "  -013,  to  the  dis- 
charge of  the  same  culvert  when  the  coefficient  of 
roughness  is  -015,  the  slope  being  the  same  in  lioth 
cases. 

The  value  of  Acv/R,  when  »=-013,  is  25468  for 
the  10-ft.  culvert,  and  22124  when  the  ooefflcie'iit  is 
■015.  Hence  the  multiplier  is  Hill'  c  '868,  and 
so  on. 


Pudloed  Cement. — A  large  firm  of  Manchester 
architects  report  that  they  have  had  very  excellent 
results  by  the  adoption  of  waterproofed  cement  in  a 
pit  on  Messrs.  Holden  &  Brook's  engineering  works 
extension  at  Gorton,  near  Manchester.  It  is  well 
known  that  engine  and  garage  pits  are  particularly 
liable  to  flooding,  especially  in  waterlogged  areas;  so 
that  it  will  be  of  interest  to  architects  and  engineers 
to  know  that  a  Pudloed  cement  treatment  so  success- 
fullv  renders  such  pits  watertight. 


heavy  and  fast^moving  traffic  has  caused  extensive 
deterioration  in  the  weaker  surface  crusts  of  the  main 
roads,  where  they  have  not  been  covered  with  ap- 
proved surfacing  materials,  and  its  effect  is  also 
evident,  although  not  to  the  same  extent,  on  the 
newly  laid  granite  water-bound  surfaces,  where  they 
have  not  yet  been  treated  with  tar  or  other  bitumi- 
nous materials. 

'■  The  increased  traffic  during  the  past  few  years 
being  thrust  upon  roads  which  were  not  originally 
constructed  to  carry  such  traffic  has,"  the  county 
surveyor  observes,  "  to  a  certain  extent  revolutionised 
the  wear  and  upkeep.  In  previous  years  the  surfaces 
could  be  kept  in  satisfactory  repair  for  a  good  number 
of  years  by  judicious  patching,  but  it  is  now  found, 
especially  where  the  crusts  are  of  inferior  stone,  that 
the  collapse  of  the  surfaces  under  heavy  traffic  is 
sudden,  and  cannot  be  satisfactorily  repaired  unless 
the  whole  surface  is  re-sheeted. 

"  It  is  therefore  evident  that  roads  under  present- 
day  traffic  must  be  more  solid  and  durable  in  their 
foundations,  with  a  surface  that  will  minimise  fric- 
tion as  far  as  possible. 

"  Further,  present-day  traffic  demands  that  roads 
must  now  be  constructed  and  afterwards  maintained 
with  a  minimum  of  discomfort  to  the  users,  which 
demand  has  practically  eliminated  the  system  of 
patching  with  ordinary  stone  and  clay  binding,  and 
it  is  now  necessary  to  use  tarred  materials  which 
can  be  more  readily  consolidated." 

Ml-.  Finch  remarks  that  previously  the  roadmen 
became  so  well  acquainted  with  the  particular  length 
of  road  on  which  they  worked,  and  the  traffic  using 
it,  that  they  were  able  to  patch  the  road  w'here  neces- 
sary in  good  time,  and  thus  maintain  a  sound  sur- 
face. This  practice  had  now,  however,  become  very 
difficult,  and  there  seemed  little  doubt  that  future 
maintenance  work  would  have  to  be  carried  out  largely 
by  gangs  of  men  under  a  competent  foreman,  and 
the  work  closely  supervised. 

RESURFACING. 

A  considerable   amount    of    resurfacing  work    has 
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been  carried  out  in  every  district  of  the  county,  Ixith 
in  water-bound  granite  and  tar-macadam. 

During  the  year  there  have  been  204,472  sq.  yds. 
of  3i>ecial  water-bound  surfacing  laid,  at  a  total  cost 
of  £13,070  13s.  Id.,  or  Is.  3-3d.  per  square  yard. 
Towards  the  extra  cost  of  this  work  the  Road  Board 
made  a  grant  of  £3,000;  21.414  tons  of  granite  and 
whinstone  were  used,  costing;  C6,930,  irrespective  of 
haulage  from  the  railway  stations,  or  an  average  cost 
over  the  whole  county  of  about  6s.  5Jd.  per  ton. 

Some  of  the  sections,  which  were  laid  early  in  the 
year,  were,  the  county  surveyor  states,  surface-treated 
with  tar  during  the  summer  months,  and  the.se  sur- 
f;l(••e^^  show  very  little  signs  of  wear. 

TAE-MACADAM. 

The  area  of  tar-macadam  laid  during  the  year  was 
66,278  sq.  yds.,  at  a  total  cost  of  £8,313  13s.  Id.,  or 
at  an  average  cost  of  2s.  6d.  per  square  yard.  Towards 
the  extra  cost  of  this  work  the  Road  Board  granted 
£3,000. 

The  amount  of  tarred  granite  used  in  this  work 
was  9,5a3  tons,  costing,  irrespective  of  haulage  from 
the  railway  stations,  £6,136,  or  an  average  cost  of 
12s.  lOd.  per  ton. 

It  appears  that  generally  the  lengths  of  tar-macadam 
which  have  been  laid  during  the  last  four  years  are 
in  a  very  satisfactory  condition,  but  that  one  or  two 
sections  which  were  laid  in  1910-11  are  beginning  to 
show  slight  signs  of  wear. 

SURFACE    SPRAYING. 

On  this  matter  Mr.  Finch  says:  "-It  is  essential 
that  water-bound  road  surfaces,  if  they  are  to  be 
maintained  in  a  .^atisfactory  state  of  repair,  must  be 
proiocted  from  the  damaging  effect  of  varying  weather 
conditions  by  keeping  the  surfaces  wateriiroof,  and 
thus  prevent  the  damage  caused  by  the  effect  of 
severe  frosts  in  the  winter  months. 

"  After  careful  observation  of  those  sections  of  road;^ 
in  this  county  which  have  lieen  surface-treated  with 
tar  during  tha  past  few  years,  I  am  more  than  ever 
convinced  that  this  surface  treatment  is  nicst  effec- 
tive so  far  as  rural  main  roads  are  concerned  (where 
the  weight  of  traffic  is  not  continuously  excessive)  if 
carried  out  to  a  uniform  specification,  and  with  a 
suitable  material. 

"  This  surface  treatment  will,  undoubtedly,  pre- 
serve the  roads  and  add  to  their  life,  which  must  there- 
fore eventually  prove  economical  in  so  far  that  the 
cost  of  re-sheeting  per  yard  is  so  much  in  excess  of 
a  surface  treatment  with  tar  or  other  bituminous 
material. 

•'  During  the  year  I  have  used  refined  tar,  Tarco, 
Tarvia  and  Fluxphalte  upon  the  surfaces  of  various 
lengths  of  roads  in  the  county,  and  175,267  sq.  yds. 
w(re  sprayed  both  by  direct  labour  and  contract,  at 


i\  total  cost  of  £1,198  Is.  8d.,  or  an  average  cost  of 
Ijd.  per  square  yard. 

TRENCH    OPENINGS. 

Dealing  with  the  trench  openings  made  in  the  roads 
for  water,  gas,  sewerage,  and  other  purposes,  Mr. 
Finch  says:  "In  the  majority  of  these  cases  the 
road  surfaces  have  been  satisfactorily  reinstated. 
This,  I  consider,  is  due  to  the  system  of  obtaining 
a  guarantee  to  this  effect  before  permission  is  granted 
to  break  up  the  surfaces. 

"  In  several  cases,  especially  where  it  has  been 
necessary  to  break  into  tar  -  macadam  surfaces, 
arrangements  have  been  made  with  the  contractors 
and  others  for  the  reinstatement  of  the  surface  to  be 
carried  out  by  the  county  council's  workmen,  the 
cost  of  which  "has  been  charged  to  the  former.  I  am 
of  opinion  that  this  is  a  more  satisfactory  means  of 
ensuring  that  your  road  surfaces  are  not  damaged 
to  any  greater  extent  than  is  possible." 

NARROW    ROADS. 

As  in  previous  years  Mr.  Finch  has  continued, 
where  narrow  roads  have  been  resurfaced,  to  widen 
the  carriageway  to  at  least  21  ft.  by  utilising  the  grass 
margins. 

FOOTPATHS. 

The  formation  of  footpaths  along  the  verges  of  the 
rural  main  roads  in  the  vicinity  of  towns  and  villages 
has  also  been  continued. 

HAULAGE. 

As  reported  last  year,  there  is  still  difficulty  in 
many  parts  of  the  county  in  obtaining  satisfactory 
team  labour.  This  has  been  more  keenly  experienced 
since  the  commencement  of  the  war,  owing  to  the 
scarcity  of  horses.  Applications  have  been  made  for 
increased  rates  of  hire  from  all  parts  of  the  county 
during  the  year,  and,  after  consideration,  the  follow- 
ing rates  of  hire  have  been  fixed:  Hire  of  horse, 
harness,  cart  and  man,  from  7s.  6d.  to  8s.  6d.  per  day; 
hire  of  horse,  harness  and  man,  from  6s.  6d.  to  7s.  6d. 
per  day;  hire  of  horse,  harness  and  cart,  from  4s.  to 
4s.  6d.  i)er  day. 

The  difficulty  with  regard  to  haulage  has  been ' 
lessened  to  some  extent  by  the  use  of  the  new  5-ton 
tractor  and  two  trailer  wagons,  which  were  purchased 
from  Messrs.  Marshall,  Sons  &  Co.,  of  Gainsborough. 
As  the  tractor,  however,  has  only  been  in  use  some 
six  months,  a  comparison  of  the  cost  against  horse 
haulage  can  hardly  be  made.  The  county  surveyor  is 
satisfied,  however,  that,  from  the  cost  up  to  date,  tliere 
s  no  doubt  whatever  that  a  considerable  saving  has 
been  effected  over  the  cost  of  team  labour. 

URBAN    MAIN    ROADS. 

The  continual  watering  of  tar-macadam  within  the 
urban  areas  is  criticised  by  Mr.  Finch.  The  practice, 
he  points  out,  is  detrimental  to  the  surface,  and  he 
suggests  that  if  these  surfaces  were  thoroughly 
cleansed  twice  a  week  in  the  early  morning  the  col- 
lection of  dust  upon  the  surface  would  be  considerably 
reduced,  and  the  necessity  of  daily  watering  as  now 
•arrifd  out  in  some  of  the  districts  obviated. 


Fifty  Years  of  Gas  Engineering.— Mr.  Charles  W. 
Ha.stings,  a  will-kriovvii  writer  on  the  subject  of  gas 
engineering,  is  editing,  and  Messrs.  J.  G.  Hammond 
&  Co.,  Limited,  London,  are  producing,  a  fifty  years' 
review  of  the  work  of  the  Institution  of  Gas  Engineers. 
The  review,  which  carries  many  portraits,  is  entitled 
"  Gas  Engineering  and  Gas  Manufacture,  1863-1913," 
and  the  first  of  six  parts  is  to  hand.  The  price  is 
2h.  nett. 

Storage  Cisterns.— At  the  last  meeting  of  Bromley 
(Kent)  liural  District  Council  a  letter  was  received 
from  the  Metropolitan  Water  Board  stating  that  they 
had  statutory  powers  to  enforce  the  provision  of  a 
proper  storage  cistern,  and  were  authorised  to  dis- 
continue the  supply  unless  statutory  requirements 
were  complied  with.  The  board  held  the  carefully 
considered  opinion  that  it  was  necessary  to  enfon'e 
their  powers,  but  in  a  number  of  cases  where  cisterns 
had  been  discontinued  without  reference  to  the  board, 
the  property  owners  had  pleaded  that  the  abolition 
was  on  the  instructions  of  the  local  sanitary  inspector. 
Mr.  Nightingale,  sanitai-y  inspector,  wrote  that  he 
had  never  served  a  notice,  preliminary  or  otherwise, 
so  worded  as  to  convey  the  impression  that  abolition 
of  storage  cistei-ns  is  required,  neither  have  cistjei-ns 
been  abolished  on  the  instructions  of  the  local  sanitary 
inspector.  Mr.  A.  Dunlop  wrote  in  a  similar  strain  in 
reference  to  his  district. 
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Law  Notes. 


The  Editor  will  he  pleased  to  answer  any  questions  affecting 
the  practice  oj  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  side  only)  shoidd  be  addressed  to  "  The  Editor," 
at  the  office  ot  Thb  Sokvevob,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published    should    also    jurnish    a    "  nam    de 


QUEKIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive  words  as  uoiua  de  plume.  The  letter  X,  com 
binations  such  as  X.V.Z.,  and  words  sucli  as  "engineer" 
and  "surveycr,"  sliiuld  never  be  used. 


Obstruciion  to  Footpath. — "Premier"  writes: 
Some  five  years  ago  the  owner  of  the  whole  of  the 
property  shown  on  the  plan  was  served  with  notice 
to  carry  out  sanitary  improvements  to  the  cot- 
tage C,  including  the  provision  of  an  earth- 
closet.  The  surveyor  and  inspector  to  the  council 
(rural),  when  asked  as  to  the  desired  position  of  the 
earth-closet,  replied :  "  Put  it  at  the  end  of  the 
garden,  as  far  from  the  house  as  possible."  The 
earth-closet  was  therefore  built  in  the  position  D, 
and  was  passed  as  satisfactory.  Three  years  later 
(last  year)  representations  were  made  to  the  local 
parish  council  that  the  building  D  was  an  obstruc- 
tion to  an  old  public  footpath  BAH,  and  the  parish 
council  have  forwarded  the  complaint  to  the  rural 
district  council.  It  appears  that  the  footpath  is  a 
public  footpath,  and   is  represented   as   such  on  the 


old  parish  map.  It  is  fenced  on  both  sides  from 
B  to  A,  and  open  across  a  field  A  to  H  till  it  rejoins 
the  road  BBB,  a  quarter  of  a  mile  on.  For  the  last 
twenty  years  it  has  fallen  out  of  use,  the  fences  on 
both  sides  of  B — A  have  overgrown  the  path,  the  stile 
at  A  has  gone,  and  an  ordinary  fence  has  grown  up, 
and  the  path  has  for  years  been  quite  imijassable, 
and  the  isublic  have  used,  as  far  as  has  been  their 
need,  another  way.  The  rural  district  council  have 
asked  the  owner  of  the  property  to  open  up  the  rath 
B — A,  and,  in  lieu  of  removing  the  earth-closet,  to  set 
back  the  fence  opposite  the  earth-closet,  as  shown  by 
the  dotted  line  at  L,  but  he  declines  to  do  any  more 
than  cut  back  the  fences  B — A.  Wliat  jjowers  ought 
the  council  to  exercise  in  the  matter  ?  Is  the  ques- 
tion at  all  affected  by  the  apijroval  of  the  building  D 
by  the  council's  inspector,  who  was  at  the  time,  and 
for  three  years  after,  unaware  of  the  existence  of 
any  public  right  of  way  ?  Can  the  council,  in  the 
light  of  this  approval,  give  the  owner  notice  to  re- 
move the  building  ? 

A  permanent  obstinictioii  erected  upon  .a  highway  without 
lawful  autliority  Ih  a  public  utiisauce  at  common  law,  and 
the  fact  tliat  it  has  been  erected  and  continued  with  the 
consent  or  licence  of  tlie  highway  atithority  does  not  render 
It  lawful  Uttorneu-Ccneral  v.  Barker,  1900,  83  L.T.,  245). 
By  sec.  26  (4)  of  the  Local  Governmeut  Act,  1894.  "  where 
a  parish  council  have  represented  to  the  district  council 
that  any  public  riglit  of  way  within  the  district  .  .  .  has 
been  unlawfully  .  .  .  obstructed  ...  it  shall  be  the  duty 
of  the  district  council,  unless  satisfied  that  the  allegations 
of  such  representation  are  incorrect,  to  take  proper  pro- 
ceedings accordingly  .  .  ."  If  the  district  council  make 
default,  the  parish  council  may  petition  the  county  council, 
who  may  thereupon  resolve  themselves  to  exercise  the 
powers  of  the  district  council  in  the  matter.  The  obstruction 
from  the  building  can  be  dealt  with  under  sec.  69  of  the 
Highway  Act,  1S35.  and  that  from  the  overgrown  fences 
under  sec.  65  of  the  same  Act. 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  AH  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction — i.e.,  without 
re -drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


DivER.sioN  OF  Gas  and  Water  Mains:  Liability 
FOR  Cost.— "  W.  L.  F."  writes:  In  my  district  we 
have  two  companies  (gas  and  water)  who  a.'-e  nut 
authorised  by  Act  of  Parliament.  The  gas  company 
has  been  in  existence  for  upwards  of  fifty  and  th'e 


water  company  for  about  thirty-eight  years.  My 
council  has  lately  carried  out  an  extensive  system 
of  drainage,  and  had  a  resident  engineer  employed 
to  supervise  the  contractor  in  the  construction  of  the 
work.  It  was  necessary,  upon  several  occasions,  to 
require  either  one  or  the  other  of  the  companies  to 
divert  their  mains  from  tlie  line  of  the  new  sewers, 
and  the  resident  engineer,  Ijeing  in  the  employment 
of  the  council,  without  obtaining  express  authority 
from  the  council,  woidd  request  the  companies  to  do 
the  work.  This  was  the  only  notice  ever  served  upon 
the  companies,  and  as  it  came  from  the  council's 
representatives  it  was  acted  upon  without  hesitation. 
The  council  has  received  a  bill,  tlirough  the  con- 
tractors, for  upwards  of  £100,  delivered  by  the  com- 
panies for  work  done  in  this  connection,  and  the  ques- 
tion now  arises.  Is  the  council  liable  for  the  cost  ? 
It  is  agreed  by  the  parties  that  the  companies,  having 
no  statutory  powers,  have  no  auUiority  to  lay  their 
mains  in  the  public  highways.  The  water  and  gas 
companies  claim  that  if  the  council  intended  to  treat 
them  as  trespassers  (Ooodson  v.  Eicliardsoii,  1874),  they 
would  have  ordered  them  to  remove  their  pipes.  On 
the  other  hand,  the  council's  resident  engineer  re- 
quested them,  in  writing,  to  divert  them  to  make  room 
for  the  sewers.  This  was  done,  and  the  cost  agreed 
to  by  the  resident  engineer  and  contractors  at  the 
times  the  companies  submitted  their  bills  to  the  con- 
tractors. The  companies  now  claim  that  this  work 
was  done  for  the  council,  under  sec.  153,  Public  Health 
.\et,  1875,  at  the  council's  request,  and  now  ask  for 
l)ayment.  I  should  add  that  some  of  the  pipes  have 
Ipeen  diverted  by  the  companies  at  the  request  of 
the  contractors,  outside  the  urban  district,  the  cost 
ol  which  has  been  paid  by  the  council.  I  shall  be 
uhliged  if  you  will  kindly  inform  me  if  you  think  the 
council,  under  the  circumstances,  are  liable,  and  if 
you  think  the  case  of  Goodson  v.  Richardson  (1874) 
applicable. 

The  question  here  submitted  is  one  of  considerable  diffi- 
culty, and  is  not,  so  far  as  we  are  aware,  covered  by 
authority.  The  following  observations  are  therefore  offered 
with  some  hesitation.  By  sec.  149  of  tlie  Public  Health 
Act.  1875,  "all  streets,  being  or  which  at  any  time  become 
highways  repairable  by  the  inhabitants  ;it  laime  within 
any  urban  district  .  .  .  shall  vest  in  ;iti(I  1m-  under  the 
control  of  the  urban  authority."  Tliir.  tiiint-.M  "vesting" 
does  not  give  the  urban  authority  an\  ii  li'  i-^  tlie  soil  of 
streets,  but  only  to  the  surface  and  ili.-  .ma  of  user" 
(Rolls  V.  Vestry  of  St.  George.  Sout lu^  .i  1 1. .  IbbO,  14  Ch.  D., 
785) — that  is  to  say,  the  soil  beiieatli  the  actual  road  to 
such  a  depth  beneath,  and  the  space  over  tlie  surface  to  such 
a  hei!^ht  above,  as  i=  reasonalih-  i-f(iuii-ed  to  enable  the 
urhaTi    an'lt'M-itv-    to   i-^ft-nto   it-'     laitiiMt'     jiuwers   and   per- 

foiaii    It-    -T|iHt..iv   ,iatii.       /■ , /         ■    Hoard  and  Fare- 

lin-n    I  ;     ,.      .         ,  .;:,  ,.  1    ai,  W.N.,  76).      In 

(:<'•:/      ,    »      ■;     i   ,,,; ,    ;  ,,  i,    i    ':  .  i.      jjl,   the   plaintiff 

was  tla'  ov\iMa  .,i  l.ia.l  .uljiaiuim  .i  liiLji\\av,  and  as  such 
was  r.iiiilial  111  the  soil  of  the  hithM,;\  it-i-lf  up  to  the 
iniiMI''    "t     111,,    roail,    and    he    was     t^iaiitnl    a    mandatory 

iri.juiiii 1m  .a.iniiel  the  defendant   to    laaao^c   water  pipes 

placi'.l  la-niMlli  the  lli^■hway  without  lawtnl  aiiti,or4>-  This 
cast-  is  tlu-iflore  distininiishalili-  li-oiii  th.-  tot-  i,..w  -iili- 
niilti-.l.    wliH-li    are   iiioi-t    like    tlio^.    m    /.'  -  '  ,       !  .         ,    v. 

Couiilii    of   London    aiol    Brush    r,.>i,,on,l    i:  '    .;     -noi 

Comimnij.  Limited,  lB9y.  1  Ch..  171.  »h.-ii'  IIm'  oLluiidant 
company  had  illegally  broken  up  tin-  ^nil.oi'  of  a  street 
in  the  plaintiff's  district  and  placed  tin  n  in  lo  and  wires 
at  a  depth  of  about  2  ft.  An  in,iun'tion  was  refused  on 
the  ground  that  the  vestry  were  not  owueis  of  the  soil  at 
that  depth,  and  that  there  was  no  continuing  trespass  upon 
or  interference  with  any  right  of  the  vestr.v.  The  present 
case  is,  however,  dlst  inunishable,  in  that  the  presence  of 
the  mains  has  directly  interfered  with  a  right  of  the 
council— viz.,  to  provide  a  drainage  system  for  their 
district — and  in  these  circumstances  it  may  be  that  an 
injunction  would  have  been  granted  if  sought.  The  council, 
however,  liave  elected  to  deal  with  the  matter  bv  notices 
under  sec.  153  of  the  Public  Health  Act,  1875.  which  is  not 
in  terms  limited  to  pipes  and  mains  laid  under  siatiiTor_\ 
authority,  and  we  think  that  in  these  circunistaiKas  tlie,\' 
are  probably  liable  for  the  expenses  incurred  in  the  altera- 
tions as  provided  by  that  section. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  wc  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 


July  23.  1915. 
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Assistants'  and  Students'  Section. 

CoNi.ucTBD  BY  SYDNEY  G.  TURNER,  assoc.m.inst.c.k. 


All  covimunications  in  reoard  to  this  pa(76  must  be 
addrefsed  to  The  £ditor,  St.  Bride's  House.  24  B;*ide-laue, 
Fleet-street.  E.G.  Envuloiiea  mus^  be  marked  "  Assistants' 
Section  "  in  the  top  left-hand  corner.  Correspondents  are 
invited   to  submit   Questions  for  consideration  and  answers 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

493.  Theory  of  Beams.— A  girder  is  continuous  over 
two  spans  of  20  ft.  and  15  ft.  respectively.  Wliat  are 
the  relative  reactions  of  the  three  svipports  ?  (In- 
quirer.) 

494.  Strength    of    Pillar A    solid,    square    pillar, 

10  ft.  in  height,  with  a  section  2  ft.  by  2  ft.,  and 
weighing  oOcwt.,  is  subjected  to  a  horizontal  wind 
pressure  of  28  lb.  per  square  foot  on  one  side. 
Assuming  its  material  to  be  uniformly  elastic,  find 
the  intensity  of  compressive  stress  at  the  leeward 
edge  and  at  the  windward  edge  of  its  base. 

495.  Radius  of  Gyration.— Explain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "  radius  of  gyration  "  as  used  in  the  investiga- 
tion of  the  theory  of  beams. 

496.  Stand  for  Procession .\  stand  with  seats  is 

required,  fruin  whieli  to  view  a  procession,  upon  a 
site  -10  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
mMit  behind  some  iron  railings.  Give  section  and 
part  plan  to  a  i-in.  scale. 

497.  Gauging  Sewers — Describe  a  suitable  method 
for  gaugins  the  fiou   of  sewers. 


[The  Editor  is  at  all  times  glad  to  hear  fron-i 
readers  v/ho  desire  to  submit  questions  regarding; 
matters  of  general  interest,  points  of"  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Studentb' 
Section."  Questions  ^hich  arc  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
a^warding   the    Monthly   Premium.] 


REPLIES   TO   QUESTIONS. 

491.  Books  on  Bridge  Design — Please  give  the 
name  of  a  thoroughly  practical  book  or  books  on  the 
design  of  modem  highway  bridges.  The  book  or  books 
required  must  deal  with  the  practical  design  rather 
than  an  abundance  of  theoretical  calculations,  and 
must  be  up  to  date.    (Tico.) 

There  is  not,  to  the  best  of  my  knowledge,  any 
book  published  dealing  exclusively  with  the  con- 
struction of  modern  highway  bridges  in  the  manner 
indicated  in  this  question,  but  "  Tico  "  will  pro- 
bably be  able  to  obtain  the  required  information 
by  consulting  the  following  books,  all  of  which  deal 
more  or  less  with  highway  bridges :  "  Road  Making 
and  Maintenance,"  by  Thomas  Aitken  (P.  GrifRii  & 
Co,  Limited);  "Railway  Con.struction,"  by  W.  II. 
Mills,  M.iNST.c.E.  (Longmans,  Green  &  Co.);  "  Roin- 
forced-concrete  Bridges,"  by  Frederick  Ring,  m.s.a. 
(Constable  &  Co.);  "Practical  Treatise  on  Bridge 
Construction  in  Iron  and  Steel,"  by  T.  Claxtoii 
Fidler,  m.inst.c.e.  (P.  Griffin  &  Co.,  Limited); 
"  Roofs  and  Bridges,"  Part  III.,  by  Mansfield 
Merriman  and  Henry  S.  Jacoby  (John  Wiley  & 
Sons).    (J.  G.   W.,  Dovmjmlrkk.) 

492.  Hydraulics:  Adjoining  Locks There    are   two 

lofk.s  fUle  by  side.  The  differential  head  of  water  is 
II  ft.,  and  the  area  of  larger  lock  is  200  ft.  by  40  ft.. 
and  that  of  the  smaller  is  120  ft.  by  25  ft.  The  depth 
of  water  in  cills  when  the  lock  is  empty  is  15  ft.  The 
locks  are  connected  by  a  sluice-way  placed  at  the 
bottom  of  the  lock,  having  an  opening  of  16  sq.  ft. 
Neglecting  friction  and  assuming  the  water  to  fall 
freely,  calculate  how  long  it  will  take  to  establish 
equilibrium  with  the  sluice  fully  open.  What  allow- 
ances would  have  to  be  made  in  practice  ?  (J.  G.  W., 
Downpalrick.) 

Time  taken  to  fdl  loclc. 

Let  A  and  B  sq.  ft.  be  areai  of  locks,  and  a  sq.  ft.  area 
of  sluice 
H  ft.  be  difference  in  level  before  sluice  is  openrd. 
At  aijy  instant,  suppose — 

height  of  water  in  A   is  y  ft.    measured   from  initial 
»"''•        »  >.         >.        B   „    j:  ft.  position  of  water  in  B. 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  books  will  be  awarded  monthly.  Diaorams  mutt 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


Velocity   of  water  through   the   sluice   at   this    iustant   is 

r  =  c  ■/2g  •/y—.i-  f  t.-sec. 

Suppose  in  sliort  period  5t  sees. 

licight  in  A  decreases  by  5y  ft. 

and     ,,       ,,     B  increases  by  S.t  ft. 

aud  that  a  quantity  5Q  cub.  ft.  dows  through  sluice 

tlien  5(l  =  avSt  =  ac-y2g  ^y-.v  St-BS.v 

B               S.V 
or   8t  = 7=;         . (I) 

aud  since  quantity  of  water  which  leaves  A  enters  13  wo  get 
A(H-,/)  =  B.r 

When  rtow  ceases  (i.e.,   v  =  y)  .v  =  -: 

^  "'         A  +  ii 

Substitute  for  y  in  (1) 


B  /-I—     1±_ 

:v%yrTB  VA- 

^   A  +  B 


Time  taken  for  r  to  increase  from  zero  to 
./■  wlien  flow  ceases)   is 


AH 


■Sg  V  A  +  l 


f  AU 
A+li 


V  A  +  B     ■' 

ac\/2g   »A  +  1{  ''a  +  U 


A  +  B 
-lO 


Time  to  fill  lock  T  = 


2AB 


Vh 


'ac\/2<;  (A  +  B) 
c  —  coefficient  foi  the  orifice. 

Area  A  =  200  x  40  =  8,fXX)  sq.  ft. 
B  =  120x2.5  =  3,000  sq.ft. 
11  =  11  ft.   a  =  10sq.  ft. 

Time  =  2xSOnOx:«)n0v/TT  = sees. 

c 

IGx  8  x11,000c 

Neglecting  friction  and  assuming  c  =  unity,  equilibrium 
will  be  established  in  about  2  minutes.  Actually  c  will  be 
less  than  unity  and  its  value  can  be  obtained  from  any 
standard  work  on  hydraulics. 


Urban  Council  By-laws.— The  surveyor  to  the 
(|aerpliilly  Urban  Di.strict  Council,  Council  Office.-. 
Caerphilly,  Glam.,  would  be  glad  to  receive  copies  of 
recently  approved  building  by-laws  of  urban  di.strict 
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THINGS   ONE   WOULD  LIKE  TO 


(OontribuUd.) 

Is  not  the  Daih/  Mail  somewhat  "  off  the  track  " 
when  it  suggests  that  municipalities  ''  are  still  spend- 
ing on  the  lavish  scale  of  peace,"  and  that  there  is 
need  for  investigation  into  the  system  by  which  local 
authorities  are  passing  their  men  into  the  Arniy  and 
"  paying  generous  allowances  out  of  the  rates  m  addi- 
tion to  Army  pay  and  allowances  "  ?  Are  not  the 
facts,  exactly  contrary  to  these  representations,  and 
that  as  neither  loans  nor  labour  are  available  at  the 
present  time,  most  of  the  local  authorities  throughout 
the  country  are  carrying  out  only  the  urgently  neces- 
sary works  demanded  by  public  health  conditions  .- 
As  to  the  "  generous  allowances  "'  made  by  these 
bodies  to  their  employees  who  join  the  Array,  would 
not  a  glance  through  the  columns  of  The  Surveyor 
prove  that  in  far  too  many  cases  the  encouragement 
given  to  the  patriotic  ambitions  of  their  employees 
has  been  grudging  and  meagre  rather  than  extrava- 
gant ?  .... 

\Va<  there  not  a  rather  remarkable  letter  in  the 
Daily  Mail  of  the  13tli  inst.  from  "  An  Inhabitant  of 
Brussels  "  complaining  that  our  present  system  of 
road  making  creates  difficulties  for  persons  on  horse- 
back' Arguing  from  this  that  we  do  not  know  how 
to  make  roads,  and  must  go  to  Belgium  to  learn,  was 
it  not  rather  offensive  to  say  that  England  was  forty 
years  behind  the  rest  of  the  world  ?  Have  not  many 
of  us  cause  to  remember  the  noise  and  jolting  to 
which  we  were  subjected  on  the  Belgian  roads,  in- 
cluding those  of  Brussels,  before  the  war  broke  out  ? 

Is  it  possible  to  imagine  a  tramway  system  that 
lias  been  more  unfortunate  in  its  working  than  that 
of  the  London  County  Council  ?  Has  it  been  left  to 
Mr.  H.  N.  Casson,  "  the  Demosthenes  of  business 
organisation,"  to  discover  or  invent  a  worse  case  when 
he  tells  us  of  a  place  called  Bunkerdoodle  Land,  where, 
in  connection  with  their  tramway  system,  "  nobody 
wants  to  ride;  when  they  do  ride,  nobody  pays;  and 
if  they  do  pay  the  conductor  steals  the  lot  "  ? 

Does  it  not  seem  to  be  almost  incredible  that  a 
country  should  allow  itself  to  have  drifted  into  such 
a  position  tliat  a  strike  of  coal  miners  should  imperil 
its  very  existence?  Will  recent  happenings  be  easily 
forgotten,  even  though  a  compromise  has  been  so 
speedily  aranged? 

Have  many  surveyors  who  have  i)ublic  parks  or 
recreation  grounds  under  their  charge  read  the  ex- 
cellent little  pamphlet,  published  by  the  National 
Rose  Society,  entitled  "  Municipal  Rose  Gardens  "  ? 
Would  not  a  perusal  of  this  pamphlet  show  them 
that  rose  gardens  or  roseries  are  an  endless  source 
of  delight  to  the  public,  and  that  under  the  auspices 
of  the  society  they  can  be  installed  and  maintained 
at  very  little  cost,  if  any,  and  that  such  roseries, 
where  they  have  been  established,  are  more  popular 
than  any  other  part  of  a  park  when  the  roses  are 
in  bloom  ? 

Has  not  experience  with  bituminous  carpets  for 
road  surfaces,  so  far  as  our  present  knowledge  of  the 
subject  goes,  proved  that  the  proper  proportion  of 
bitumen  or  asphalt  is  one  of  the  main  factors  which 
decide  whether  the  carpet  will  be  a  failure  or  a 
success  ?  If  this  is  so,  does  it  not  appear  that,  with 
the  ordinary  methods  of  mixing  now  employed,  it 
becomes  almost  an  impossibility  to  ensure  that  every 
batch  of  mixed  material  shall  contain  in  it  every 
portion  of  the  mass  mixed  to  exactly  the  right  pro- 
portion ?  Cannot  some  failures  be  attributed  to  the 
fact  that  in  every  square  yard  of  the  carpet  there 
are  variations  in  the  percentages  of  the  materials  ? 

When  the  war  is  over,  and  affairs  are  more  settled, 
is  it  not  to  be  hoped  that  some  progressive  local 
authority  will  seriously  consider  the  question  of  a 
more  scientific  and  sanitary  method  of  house  refuse 
collection  than  Ihat  which  obtains  at  the  present 
time  ?  Is  it  not  lamentable  that,  notwithstanding 
the  danger  from  this  refuse,  principally  owing  to  flies, 
the  same  primitive  methods  of  collection  have  been 
in  vogue  for  something  like  forty  years  ? 

Is  it  not  to  be  hoped  that  the  work  of  the  National 
Physical  Laboratory  at  Teddington,  since  the  com- 
mencement of  the  war,  has  been  of  assistance  to  the 
military  and  naval  authorities  ?  Is  not  the  annual 
report  rather  reticent  upon  this  point  Y    But  may  we 


not  gather  that  this  useful  institution  has  not  been 
liiickward  in  giving  assistance  in  a  scientific  direction 
lu  the  paramount  work  which  is  now  exercising  the 
niinds  of  our  Government  and  the  country  at  large  .' 

Apropos  of  the  work  of  the  laboratory  in  connection 
with  road  tests — which  appears  to  have  proceeded  un- 
interruptedly— do  not  the  experiments  and  trials  tend 
to  show  that  a  road  surface  "  carpet "  should 
approach,  as  nearly  as  possible,  the  various  rock 
a.^jihalts  which  Nature  has  provided  .' 


LOCAL  GOVERNMENT  BOARD   INQUIRitS. 

The  Editor  invites  the  co-operation  of  Sdevbiob  readart 
wt>-h  a  view  to  making  the  information  given  under  this 
head  aa  complete  and  accurate  aa  possible. 


INQUIRIES   HELD. 
Bideford    U.D.C.    (Julj    21st.       Mr.    P.    M.    Cros- 
thwaite). — £4,739  in  respect  of  extras  in    connection 
witJi    a    scheme    for  the    improvement  of    the  water 
supjily. — It  was  explained    that    the  extras    consisted 
largely  of  additional  excavating  in  the  upper  reservoir 
to     increase    its     storage    cajjacity.        The     inspector 
inquired    how  many  thousand    cubic  yards  were  pro- 
vided   for   in   the   original     estimate.        Mr.    Baldwin 
Latham  (the  engineer):   "30,000,  while  an  additional 
11,740  were  done,  of  which  3,426  were  rock,  which  had 
to  be  paid  for  as  extras.       The  work  of  excavating  is 
a  success." 

Southampton  T.C.  (July  13th.     Mr.  A.  W.  Bright- 
Diore). — £14,000  for  the  construction  of  a  water  tower 
in  connection  with  the  waterworks  undertaking. — The 
waterworks  engineer,   Mr.   E.   C.   Rodda,   said    there 
had  been  complaints  for  some  years.    The  inspector 
remarked  that,  of  course,  at  the  present  time  it  was 
not  tlie  intention  of  the   board  to   sanction  any  ex- 
penditure unless  it  was  a  pressing  necessity  for  public 
health  or  war  puri^oses.    It  was  desirable  that  there 
should  be  a  tower  to  supply  this  high-level  district, 
tiut  the  question  was  whether  the  board  would  con- 
sider it  a  necessity. 

Walsall    T.C.    (July  21st.      Mr.  F.  H.   TuUoch).— 
£40,000  for  the  purpose  of   widening  and  improving 
Lower  Bridge-street. — The    town    clerk,  Mr.  H.  Lee, 
said  that  not  only  was  the  scheme  in  the  public  in- 
terests and  unopposed  on  its  merits,  but  in  addition 
the  need  for  putting  it  in  hand  was  urgent — so  much 
so  that  unless  the  opportunity  which  had  now  arisen 
was  accepted  the  town  would  have  to  say  good-bye 
to  any  hope  of  carrying  out  a  much-needed  improve- 
ment.   The  mayor.  Alderman  Cotterell,  in  supporting 
the  application,  described  Lower  Bridge-street  as  the 
main  artery  of  the  town,  and  said  that  if  the  actual 
cost  had  been  £40,000  instead  of  surplus  land  being 
available  for  sale,  as  would  be  the  case,  the  improve- 
ment would  still  have  been  w'orth  the  money. 
APPLICATIONS  FOR  LOANS. 
Cornwall  C.C. — £1,230  for  the  purjiose  of  a  proposed 
sanatorium. 

Falmouth  T.C. — £320  for  works  of  sewerage. 
Halifax  T.C— £24,000  for  electrical  plant. 
Sherborne    U.D.C. — £4,000  for  the  sewage  disposal 
scheme. 

Walsall  T.C— £40,000  for  the  purchase  of  property 
for  street  widening. 

LOANS  SANCTIONED. 
Ambleside  U.D.C — £805  for  works  of  sewerage. 
Birmingham     T.C.  —  Electric    supply    undertaking, 
£253,414  ;    tramways  undertaking,  £70,652  ;    works  of 
sewerage,    £27,170;   street  works,   £17,000;  hospitals, 
£8,594;   school  playing  field,    £2,169;   police  station, 
£2,190 ;      new     school     in     Ryland-road,     Erdington. 
£12,420— total,  £399,844. 

Gloucester    C.C. — £1,128    for    the    provision    of    a 
manual  instruction  class-room  at  Gloucester. 

Leeds  T.C — £30,724  for  the  electricity  undertaking. 
Lewssham  B.C. — £500  for  the  purposes  of  a  depot. 
Skegness  U.D.C— £1,000  for  water  mahi  extension. 
FORTHCOMING  INQUIRIES. 

JULY.  £ 

27. — Epsom.       Fur    the    purposes    of    sewage 
dispusal   and  the  jirovision  of   clinker- 
brrakiug  machinery  (Mr.  A.  W.  Bright- 
more)  ...         ...         ...         ...         ...        5,515 

29. — Leyton.  Fur  the  purposes  of  the  elec- 
tricity undertaking  (Mr.  A.  W.  Bright- 
more)  18,158 

29. — Lowestoft.       For   works    of    sea   defence 

(Mr.  H.  Shelf ord  Bidwell)         7,500 


July 
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Municipal  Worii  in  Progress  and  Projected. 


The  Editor  invites  the  co-operation  of  Sckybioe  readers  with  a  vieto  to  viaking  information  gi 

complete  and  accurate  os  possible. 


under  this  head  as 


The  following  are  among  the  more  important  pro- 
jected woi-ks  of  which  particulars  appear  below : 
Buildings — Middlesbrough,  Swansea  ;  refuse  disposal 
— Boston;  roads  and  materials — Bradford,  (Jreeuock; 
sewerage  and  sewage  disposal — Bishop  Auckland, 
Oadby ;  water,  gas  and  electricity — Nuneaton.  Par- 
ticulars of  other  pi'ojected  works  will  be  found  on  our 
"  Local  Government   Board   Inquiries  "  page. 

BUILDINGS. 

Adwick  U.D.C. — A  siheme  is  to  be  prepared  for  new- 
municipal  offices,  and  meanwliile  it  has  been  decided 
to  purchase  a  site  for  the  buildings. 

Batley  T.C. — Plans  have  been  approved  for  a  sub- 
station in  connection  with  the  electricity  undei-taking. 

Itchen  U.D.C. — The  question  of  providing  a  number 
of  batlis  for  the  district  has  been  referred  to  the 
Sanitary  Committee. 

Lewisham  B.C.  —  The  Finance  Committee  recom- 
mend the  acceptance  of  the  London  County  Council's 
offer  of  a  luan  of  £.500  for  the  purchase  of  property 
at  Ruslii  v  <!riiii,  recently  usi-d  as  a  fire  station. 

Middlesbrough  T.C. — Negotiations  are  in  progress 
with  the  Hartlepool  Corporation  for  the  provision  of 
a  joint  sanatorium. 

Paignton  U.D.C. — The  surveyor,  Mr.  C.  0.  Baines, 
has  received  instructions  to  prepare  an  estimate  of  the 
cost  of  repairing  the  sea  wall. 

Sunderland  T.C. — The  borough  surveyor,  Mr.  J.  W. 
Moncur,  has  received  instructions  to  construct  an 
inspection  pit  for  motor  engines  and  a  petrol  store  at 
the  fire  brigade  station. 

Swansea  T.C. — It  has  been  decided  to  build  a  new 
isolation  hospital,  at  an  estimated  cost  of  about 
£40,000. 

Whitehaven  T.C— The  borough  surveyor,  Mr.  E.  E. 
Stiven,  as  assessor,  has  selected  for  the  purposes  of  a 
joint  small-po.x  hospital  for  the  borough  and  several 
adjoining  urban  and  rural  areas  the  design  prepared 
by  Mr.  H.  Irving  Graham,  of  Harrington.  The  esti- 
mated cost  of  the  sclieme  is   C-3.-500. 

HOUSING    AND    TOWN  PLANNING. 

Chard  T.C— The  boiougl,  surveyor,  Jlr.  E.  W. 
Heam,  has  prepared  a  specification  for  three  cottages 
in  Old  Town,  which  has  been  approved  by  the  council. 

Doncaster  R.D.C — It  was  reported  that  a  confer- 
ence had  taken  place  between  representatives  of  the 
council  and  the  Adwick-1< -Street  Urban  Council  with 
reference  to  the  town  planning  scheme  for  the  Carcroft 
area,  when  it  was  recomnu^nded  that  the  sclienie 
should  be  carried  forward  by  the  Doncaster  Council, 
with  the  co-operation  and  assistance  of  the  Adwick- 
le-Street  Council.  The  recommendation  was  unani- 
mously adopted.  It  was  also  decided  that  the  area  of 
the  proposed  scheme  for  tlie  town  planning  of  .Ai-m- 
thorpe  and  the  surrounding  neighbourhood  be 
approved. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Boston  T.C. — The  Local  Government  Board  liav(! 
written  that  they  approve  generally  of  the  town 
council's  proposals  with  reference  to  the  erection  of  a 
refuse  destructor,  but  they  were  advised  that  as  the 
cells  proposed  are  only  just  sufficient  for  present 
requirements,  the  grat«  area  should  be  increased  so 
that  the  capacity  would  be  such  as  to  meet  require- 
ments for  the  next  twenty  or  twenty-five  years  ;  that 
the  hoi-izontal  wind  pressure  on  the  roof  should  be 
taken  at  56  lb.  instead  of  .30  lb.  on  the  square  foot ; 
and  that  the  council  should  satisfy  themselves  that  it 
is  necessai-y  or  advisable  to  instal  a  boiler  of  the  size 
proposed.  Before  replying  to  the  Local  Government 
Board,  the  council  decided  that  the  chaii-man  of  the 
Sanitaiy  Committee  and  tlio  borough  sun'eyor,  Mr. 
*;.  E.  f'laiki-.  should  ins|icct  the  destruclor  at  Hove. 

Slough  U.D.C. — In  the  'ourse  of  his  annual  report 
the  sanitary  inspector,  Jfr.  .1.  H.  Glover,  states  that 
most  of  the  houses  are  now  supplied  wilh  a  covered 
galvanised  iron  dust-bin,  the  refuse  being  collected  at 
least  once  per  week  from  each  house  by  the  council 
dustmen  and  conveyed  in  covered  carts  to  the  refuse 


destructor  and  burnt  to  a  clinkei'.  During  the  past 
year  190,952  calls  liave  bet^n  made  for  the  collection 
of  house  refuse,  and  tlie  whole  amount,  consisting  of 
2,807  loads,  lias  been  carted  to  the  refuse  destructor. 
Tlie  total  weight  of  refuse  collected  and  destroyed 
(assuming  the  average  weight  of  a  load  to  bo  1  ton)  is 
2,81)7  tons.  The  average  number  of  calls  per  house 
per  annum  has  been  o2-2.  Another  point,  especially 
when  dealing  with  the  fly  nuisance,  has  been  the 
weeklj'  removal  of  horse  manure  from  stables. 

ROADS    AND    MATERIALS. 

Aberdeen  CC — The  Alfmil  District  Committco  have 
entered  into  a  contract  for  the  reconstruction  of  the 
road  from  Kildrummy  to  the  quarry  at  Ardhuiiearl, 
at  a  cost  of  £700. 

Bermondsey  B.C. — The  question  of  the  paving  of 
Queen  i:iizal)cth-strcet  was  raised  at  the  last  meet- 
ing. It  was  tlie  intention  of  the  General  Purposes 
Coriiinittee  that  granite  pitchings  should  be  substi- 
tuted for  wood  blocks  from  Tower  Bridge  up  to  within 
lift,  of  St.  Olave's  School,  Through  a  misunder- 
standing, pitchings  had  been  laid  down  right  up  to 
the  corner  of  the  building.  Councillor  Vezey  said  the 
committee  had  since  visited  the  school,  and  were 
satisfied  that  the  granite  pitchings  increased  the 
noise  from  the  traffic  considerably,  and  they  had 
given  instructions  for  the  pitcliings  to  be  replaced 
by  wood  blocks  up  to  the  end  of  the  school  play- 
ground. The  mayor  (Councillor  Hart)  hoped  the  com- 
mittee would  not  continue  their  system  of  "  economy  " 
in  the  future. 

Blean  R.D.C — Tlie  council  are  seeking  for  urban 
powers  for  the  purpose  of  paving  certain  roads  under 
the  provisions  of  the  Private  Street  Works  Act,  1892. 

Bradford  T.C. — The  minutes  of  the  Street,  Drainage, 
and  Wiiiks  Committee  included  a  recommendation 
that  certain  i)rivate  street  works  be  carried  out  at  a 
cost  of  over  £2,500.  Alderman  E.  Cash  asked  that 
this  work  should  be  delayed  until  after  the  war.  The 
chairman  of  the  committee,  Mr.  A.  T.  Sutton,  replied 
that  the  committee  were  doing  work  of  this  character 
only  where  it  was  absolutely  necessaiy,  and  did  not 
feel  that  they  would  be  justified  in  putting  all  the 
work  off  until  after  the  war.  The  council  approved 
the  minutes. 

Chesterfield  T.C. — llie  scheme  for  the  proposed  new 
street  from  S[)pncer-street  into  Saltergate  is  postponed 
for  the  present.  The  estimated  cost  of  £3,.500  has  led 
the  Estates  and  Development  Committee  to  report  that 
they  cannot  recommend  the  town  council  to  proceed 
further  with  the  scheme. 

Dorking  U.D.C. — A  scheme  for  the  improvement  of 
High-street  and  Mill-lane  is  to  be  submitted  to  the 
county  council  with  a  view  to  obtaining  a  contribution 
towai-ds  the  cost. 

Droitwich  R.D.C — Six  weeks  ago  a  resolution  was 
;ido|)tc'd  suspending  all  work  on  the  roads  tor  three 
months  in  order  that  the  roadmen  might  work  for  the 
farmers.  The  surveyor,  Mr.  J.  V.  Wall,  in  carrying 
out  the  resolution,  stopped  all  contract  work  and  stone 
hauling,  and  the  members  felt  that  this  was  going 
further  than  they  intended,  but  the  surveyor  contended 
that  after  the  resolution  of  the  board  he  would  have 
had  trouble  with  the  auditor  if  he  had  allowed  any 
work  at  all.  At  Wednesday's  meeting  a  member  pro- 
posed the  rescinding  of  tho  former  resolution,  and  it 
was  stated  that  much  damage  had  been  caused  to  the 
roads  by  the  thunderstorms,  and  that  one  motorist 
had  threatened  to  bring  a  claim  for  damages  against 
the  council.  It  was  also  reported  that  the  roadmen, 
instead  of  working  foi-  fai-mers,  had  obtained  employ- 
ment on  the  county  council  roads,  and  were  in  receipt 
of  more  wages.  The  motion  to  rescind  was  carried, 
and  the  surveyor  was  authorised  to  proceed  with  all 
contract  and  stone-hauling  work,  and  to  employ  road- 
men in  cases  of  accident  or  necessity. 

Enniskillen  R.D.C — At  the  council  meeting  recently 
a  protest  was  entered  against  proceeding  with  new 
works.  Two  works,  already  provisionally  passed  and 
each  costing  over  £100,  came  before  the  meeting,  and 
Mr.  Geddis  said  that  the  council  would  be  stultifying 
themselves  by  throwing  them  out  now.  Other  members 
protested  against  the  expenditure  at  the  present  crisis. 
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On  a  vote  being  taken  it  was  decidc^l  to  proceed  willi 
the  works. 

Fifeshire  C.C. — Mr.  James  Millar,  WaulkmiJl,  at  a 
meeting  of  Dunfermline  District  Committee  recently, 
made  a  complaint  as  to  the  dangerous  condition  of 
certain  of  the  roads  in  the  district.  This,  he  asserted, 
was  the  result  of  tar-macadamising  operations,  which 
were  carried  out  according  to  the  specifications  of  the 
Road  Board.  He  suggested  it  would  be  better  to 
refuse  tlie  grant  by  the  board  rather  than  expose 
vehicular  traffic  to  such  danger  as  was  now  being 
experienced.  The  effect  of  the  tar-macadamising  was 
simply  to  create  dust  on  the  surface  of  the  roads.  A 
number  of  accidents  had  already  occurred  in  conse- 
quence of  the  state  of  the  roads.  The  road  surveyor 
defended  the  action  of  the  committee,  and  stated  that 
similar  operations  were  being  carried  out  all  over  the 
country.  The  matter  was  referred  to  a  committee 
for  report. 

Greenock  T.C. — Considei-ation  is  being  given  to  a 
scheme  for  the  reconstruction  of  the  main  street  from 
West  Burn  to  Rue  End-street,  at  an  estimated  cost  of 
£7,300. 

Guildford  T.C—  The  council  have  accepted  the  offer 
of  the  Improved  Wood  Paving  Company  to  lay  with 
wood  blocks  the  portion  of  High-street  between  the 
Town  Bridge,  Friary-street  and  Farnham-road,  at 
7s.  5d.  per  yard,  an  increase  of  10  per  cent  on  the 
amount  quoted  last  year. — The  town  clerk  submitted 
a  letter  from  the  county  surveyor,  stating  that  he  was 
in  some  difficulty  as  to  certifying  for  further  pay- 
ments to  the  corporation  on  account  of  main  road 
grants,  in  view  of  the  fact  that  little  progress  had 
been  made  with  the  special  resurfacing  works  it  had 
been  agreed  should  be  carried  out  by  the  town  council 
during  the  three  years  ending  March  31,  1916.— The 
council  have  approved  the  draft  conveyance  by  Mr. 
.\.  G.  Taylor  to  the  council  of  the  land  contracted 
to  lie  acquired  for  the  purpose  of  (he  London-road 
improvement. 

Haywood  T.C. — It  has  been  agreed  to  make  up  Back 
Hind  Hill-street  for  a  distance  of  55  yds. 

Highworth  R.D.C. — The  surveyor,  Mr.  O.  Kimber, 
has  received  instructions  to  complete  the  r-oad  from  the 
Ridgeway  to  the  southern  end  of  the  camp  at  Draycott 
for  the  military  authorities. 

Holyhead  U.D.C.— The  surveyor,  Mr.  A.  Asquith, 
has  received  instructions  to  proceed  witli  the  tar- 
spraying  of  the  roads.  The  Road  Board  have 
sanctioned  a  grant  of  £65  towards  the  cost  of  the 
work. 

Itchen  U.D.C.— The  Local  Government  Board  wrote 
sanctioning  the  borrowing  by  the  council  of  £720  in 
respect  to  the  improvement  of  the  road  leading  from 
Woolston  to  Netley  Hospital.  No  portion  of  this 
amount,  however,  could  be  expended  by  way  of  wages 
to  the  council's  employees.  The  surveyor,  Mr.  T.  A. 
Collingwood,  pointed  out  that  he  was  in  a  difficulty, 
inasmuch  as  lie  only  had  the  council  staff.  The 
military  authorities  had  asked  him  to  do  the  work  as 
quickly  as  possible. — Mr.  Yokes  suggested  they  should 
write  to  the  Local  Government  Board,  and  it  was  under- 
stood that  tliis  course  would  be  adopted. 

Kingsbridge  R.D.C— Several  contractors  for  road 
work  li,i\iiiL!;  (liiland  tlu-iusolves  unable,  owing  to  the 
increasi  d  cost  of  ln.vsc  indder  and  labour,  to  carry  out 
their  contracts  at  the  prices  agreed  upon,  it  was  decided 
to  advertise  for  new  tenders  for  one  year  for  four 
parislies. 

Lambeth  B.C. — The  council  at  their  last  meeting 
rejected  a  motion  to  put  all  works  out  to  contract. 

Lewisham  B.C.— The  Finance  Committee  rccom- 
,mend  the  acceptance  of  the  London  County  CoumilV 
offer  of  a  £1,945  loan,  at  4^-  per  cent,  to  defray  llir 
council's  proportion  of  the  fui-ther  expenses  incurred 
in  the  improvement  of  Bromley-road,  London-road, 
and  Stanslead-road. 

Louth  T.C. — A  steam  roller  has  been  purchased 
from  Jlessrs.  Huston,  Proctor  &  Co.,  for  the  sum  of 
£537. — The  borough  surveyor,  Mr.  G.  H.  Allison,  has 
received  instructions  to  prepare  a  scheme  for  the 
improvement  of  the  corner  at  BurnthUl-lane  and 
Que<'n-street. 

Newhaven  R.D.C— It  has  been  resolved  to  pur- 
chase a  motor  cycle  for  the  use  of  the  surveyor,  Mr. 
Arthur  C.  (i roves,  and  to  allow  £10  per  year  for  its 
upk(>ep. 

Norton  U.D.C— The  surveyor,  Mr.  L.  Tait,  has  been 
directed  to  prepare  an  estimate  of  the  cost  of  placing 
Park-road  in  such  a  state  of  repair  as  would  enable 


the  council  to  declare  it  a  highway  repairable  by  the 
iniiabitauts  at  large. 

Rutland  CC. — An  intimation  has  been  received  that 
the  Road  Board  have  sanctioned  a  grant  of  £400 
towards  the  cost  of  tar-spraying  the  main  roads. 

Totnes  R.D.C — A  committee,  appointed  to  go  into 
the  question  of  increases  on  contracts,  i-ecommended, 
with  the  exception  of  contracts  recently  re-let,  that, 
subject  to  the  sanction  of  the  county  council,  a  bonus 
of  7-5  per  cent  be  given  to  the  main  road  contractors 
for  hauling,  ripping,  breaking,  and  manual  work, 
subject  to  a  i-eduction  of  25  per  cent  on  all  the  con- 
tract quantities,  as  previously  decided  by  the  council ; 
that  Is.  per  day  extra  be  allowed  for  single  horse  and 
cart,  and  Is.  6d.  a  day  for  a  pair;  that  3s.  6d.  a  day 
he  paid  for  day  work — all  payments  to  be  made  in 
respect  of  the  year  ending  March  31,  1916,  only,  and 
to  1)0  rt'sarded  as  payments  made  in  addition  to  the 
eonlracts,  on  the  understanding  that  the  contracts  in 
force  were  in  no  way  broken  or  affected  by  the  extra 
payments.  The  council  have  approved  the  report  so 
far  as  it  relates  to  district  road  contracts. 

Uxbridge  R.D.C— A  loan  of  £1,000  has  been  taken 
up  for  the  jmrpose  of  the  East  Brent  road  improve- 
1111  lit   scheme. 

Walsall  T.C. — The  council  on  Monday  approved  of 
a  scheme  for  the  widening  of  Lower  Bridge-street  to 
00  ft.  It  is  proposed  to  purchase  certain  properties 
now  at  a  cost  of  £40,000,  and  to  suspend  further 
operations  until  after  the  war. 

Westbury  U.D.C— The  surveyor,  Mr.  C.  G.  M. 
Criiss,  submitted  liuiders  for  tar-macadam,  which  were 
deferred  from  the  meeting  in  Mai'ch  until  the  allow- 
ance from  the  county  council  for  main  roads  had  been 
decided,  and  the  council  accepted  that  of  the 
Emborough  .Stone  Company. 

Wolverhampton  T.C. — The  Streets  Committee,  in  a 
report  on  the  treatment  with  tar  of  certain  secondary 
residential  roads  in  the  borough,  recommended  the 
adoption  of  a  scheme  prepared  by  the  borough  engi- 
neer, jMr.  G.  Green,  under  which  roads  in  Stafford- 
street,  Great  Brickkiln-street,  and  Monmore  Green 
districts  are  to  be  tar-sprayed.  The  amount  of  £600 
which  appears  in  the  committee's  estimate  for  paving 
with  wood  a  portion  of  Lichfield-street  is  to  be  allocated 
to  cover  the  cost,  and  also  the  expense  entailed  in 
executing  necessary  repairs  in  Lichfield-street. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bishop  Auckland  U.D.C. — The  council  are  asking 
the  Treasury  for  a  confinnation  of  the  sanction  already 
given  by  the  Local  Government  Board  of  a  loan  of 
£11,000  for  the  Cockton  Hill  sewerage  scheme. 

Chesterfield  T.C. — The  council  recently  rejected  a 
proposal  to  send  back  to  the  Health  Committee  a 
notice  calling  upon  the  owners  of  certain  property  to 
convert  sanitary  conveniences  to  the  water-caniage 
system. 

Durham  R.D.C — It  is  intended  to  execute  sewerage 
extensions  at  Auton  Style,  at  an  estimated  cost  of 
£100. 

East  Molesey  U.D.C. — It  was  refiorted  that  at  a 
meeting  of  delegates  from  this  council,  Eslier  and  the 
Dittons,  and  the  Walton  authorities,  it  was  de<:ided 
that  the  three  authorities'  surveyors  should  confer 
and  submit  a  report  as  to  a  proposed  scheme  for  tlie 
prevention  of  floods  in  their  own  respective  districts, 
and  that  these  reports  should  be  made  into  a  com- 
bined report  to  be  submitted  to  a  meeting  to  be  con- 
vened at  as  early  a  moment  as  possible,  when  the 
matter  might  be  again  fully  discussed,  and  the  com- 
niiltee  wniild  then  have  something  definite  before  them, 

Oadby  U.D.C. — The  council  have  notified  the  Local 
Government  Board  of  their  intention  to  prepare  a 
scheme  for  the  extension  of  the  sewage  disposal  works, 
and  to  borrow  £4,1)00  for  carrying  out  the  scheme. 

Worcester  T.C— The  Water  and  Sewerage  Com- 
mittee on  Wednesday  presented  a  report  in  which  was 
stated  that  3Iessrs.  Jones  &  Attwood,  of  Stourbridge, 
had  pioposed  to  cany  out  at  the  sewage  disposal  works 
an  experiment  with  the  activated  sludge  process  of 
sewage  purification  on  a  large,  instead  of  a  small, 
scale.  It  was  stated  that  the  terms  were  that,  if  the 
process  was  proved  successful,  the  council  should  take 
over  and  pay  the  cost  of  the  work  executed,  estimated 
at  £1,360.  If  not  successful,  no  payment  was  to  be 
made,  and  the  firm  were  to  restore  the  works  so  that 
they  would  not  be  less  efficient  for  their  purpose  than 
they  were  at  present.  The  city  engineer,  Mr.  T. 
Caink,  reported  that  the  works,  as  they  were,  appeared 
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to   be  singularly  adapted    for    the  experiment.       The 
council  agreed  that  the  experiment  should  be  tried. 

WATER,    CAS,    AND    ELECTRICITY. 

Belper  R.D.C.— The  ,-..uiu.v  lueairal  officer,  l)r. 
Barwise,  has  urged  upon  the  council  the  necessity  for 
an  efficient  water  supply  for  Allestree.  The  clerk 
said  it  was  a  matter  that  would  have  to  stand  over 
until  after  the  war  unless  the  capital  was  found 
locally.  Perhaps  some  wealthy  person  would  be 
willing  to  find  the  money.  A  councillor  said  all  the 
wealthy  people  had  gone  to  tlie  war.  The  matter  then 
dropped. 

Glutton  R.D.C.— The  tender  of  Jlr.  Stevens,  of 
Stanton  Drew,  at  £117,  has  been  accepted  for  works 
of  water  supply  at  Upper  Stanton. 

Darlington  T.C. — The  town  council  are  seeking  the 
sanction  of  the  Local  Government  Board  to  a  scheme 
for  the  extension  of  the  gasworks  which  is  estimated 
to  cost  C(),-^00. — In  connection  with  the  corporation 
scheme  for  water  services  it  was  decided  to  jiress  the 
Local  Government  Board  to  reconsider  their  decision, 
they  having  declined  to  permit  the  council  to  borrow 
Cl.'fKTO  for  this  purpose. 

Foleshill  R.D.C. — The  council  recently  approved 
the  draft  agreement  with  the  Newdigate  Colliery 
(1914),  Limited,  for  a  sujjply  of  water  to  the 
parish  of  Bedworth.  The  committee  had  instructed 
tlie  engineer  to  prepare  plans  and  estimates  for  €i 
reservoir  and  water  softening  plant.  The  agreement 
with  the  Newdigate  Colliery  stated  that  the  company 
were  to  supply  the  council  with  120,(100  gallons  of 
water  per  day,  and  a  further  supply  of  .'iO.OOD  gallons 
per  day  on  due  notice  being  given.  The  council  were 
to  pay  Id.  per  1,000  gallons,  with  a  minimum  payment 
of  £730  per  annum.  The  agreement,  which  was  to 
remain  in  force  for  forty  year^;,  might  be  determined 
by  either  party  at  the  end  of  the  first  seven  years. 

Keighley  T.C. — An  outlay  of  £3,22.5  will  be  incurred 
for  the  provision  of  foundations,  piping,  and  switch 
gear  in  connection  with  the  installation  of  a  turbo- 
alternator  at  the  electricity  works. 

Mansfield  T.C. — The  profit  on  the  electricity  under- 
taking in  the  last  financial  year  amounted  to  £1,941. 
This  wa>  earned  in  spite  of  the  extra  cost  for  coal  and 
wages. 

Nuneaton  T.C. — The  Water  Committee  recommend 
the  corporation  to  apply  to  the  Local  Government 
Board  fur  a  loan  of  £2,(XK)  for  a  water  main  extension. 

Ossett  T.C. — The  borough  surveyor,  Mr.  11.  Holmes, 
has  btcn  asked  to  prepare  a  scheme  of  tar  distillation. 

Penistone  U.D.C. — The  council  have  agrei>d  to  take 
up  a  loan  of  tsOO  for  works  of  wat^r  supply. 

Peterborough  R.D.C. — Proposals  for  an  extension 
(jf  the  Werringtoii  water  supply  at  an  estimated  cost 
of   C700  have  been  referred  to  the  parish  council. 

Stratford-on-Avon  T.C. — It  is  proposed  to  provide  a 
dehydrating  tar  jilant,  at  an  estimated  cost  of  £400. 

MISCELLANEOUS. 
Bath  T.C. — It  was  reported  by  the  Sanitary  Com- 
mittee that  the  senices  in  connection  with  the  troops 
were  largely  performed  by  Mr.  W.  A.  Craven,  sanitai-y 
inspector,  outside  office  hours,  and  vei-y  eulogistic 
reference  was  made  to  his  work  before  the  departure 
of  certain  regiments.  The  .\rmy  Council  had  expressed 
its  willingness  to  pay  for  all  extra  services  rendered 
to  the  troops.  It  was  desirable  that  Mr.  Craven 
should  have  some  means  of  moving  more  quickly  from 
place  to  place  in  the  performance  of  his  duties,  and 
Mr.  Craven  was  going  to  invest  a  grant  of  £75  in  a 
motor  cycle  with  side  car,  which  would  economise  both 
his  own  time  and  that  of  the  corporation.  The 
minutes,  which  provided  for  the  paying  of  the  running 
expenses  of  the  cycle  when  used  for  the  council,  wei-e 
agref-d  to. 

Teddington  U.D.C. — Owing  to  the  increase  in  the 
price  of  loal  and  to  the  extra  cost  of  labour  the 
Hampton  Court  Gas  Company  have  increased  the  price 
of  public  lighting  from  £2  19s.  6d.  to  £3  4s.  2d.  per 
lamp  per  annum. — Mr.  il.  Hainsworth,  the  surveyor, 
having  reported  the  death  in  action  of  a  dustman 
formerly  in  the  employ  of  the  council,  it  has  been 
resolved  to  continue  for  twenty-six  weeks  the  allow- 
ance paid  to  the  deceased's  mother. 


Doncaster  Housing  Scheme. — In  the  [ilans  com- 
petition for  the  Doncaster  Corporation  housing  scheme, 
the  first  place  has  been  awarded  to  Messrs.  J.  C. 
Ireland  and  C.  H.  Hansconib,  of  Ealing.  There  were 
over  100  competitors. 


PERSONAL. 


Mr.  Herbert  Catlow,  assistant  borough  surveyor  of 
Darwen,  has  been  recommended  for  a  commission  in 
the  Territorials. 

Mr.  George  Kingswell,  Shanklin,  has  been  appointed 
assistant  in  the  surveyor's  department  of  the  Fare- 
ham  Urban  District  Council. 

Mr.  Alexander  McDonald  Cobljan,  of  Winterton, 
lias  been  appointed  surveyor  and  inspector  to  the 
Hruniby  and  Frodingham   Urban  District  Council. 

Mr.  Ernest  C.  Bond,  assistant  surveyor  to  the 
Foleshill  Rural  District  Council,  has  Iseen  voted  £50 
for  acting  as  clerk  of  works  on  the  hou-sing  scheme. 

Mr.  Jo-seph  Day,  who  was  borough  surveyor  of 
Glastonbury  from  1871  to  1889,  died  last  week,  we 
regret  to  state,  aged  seventy-nine.  He  had  been 
totally  blind  for  some  years. 

Mr.  Alexander  Lindsay,  Kirriemuir,  was  on  Monday 
appointed  road  surveyor  for  the  Forfar  district  of 
Forfarshire,  in  succession  to  the  late  Mr.  Donald  Ross. 
I\lr.  Lindsay  had  acted  as  assistant  to  Mr.  Ross. 

Mr.  Deputy  Douglass  Mathews,  f.r.i.b.a.,  p.s.i., 
will  on  November  3flth  relinquish  the  ofBce  of  district 
surveyor  for  Stoke  Newington.  He  was  appointed  to 
tlie  position  by  the  Metropolitan  Board  of  Works  in 
1874. 

Mr.  Robert  Forster,  divisional  road  surveyor,  Alston, 
who  joined  the  Westmorland  and  Cumberland 
Yeomanry,  has  received  a  commission  as  Second 
Lieutenant  in  the  11th  Battalion  of  the  King's  Own 
Yorkshire  Light  Infantry, 

Lieutenant  T.  D.  Pinks,  who  is  at  present  serving 
with  his  ship  in  the  Dardanislles,  has  just  been 
gazetted  temporary  Lieutenant-Commander,  He  is 
the  son  of  Mr.  E.  C.  Pinks,  the  well-known  quantity 
surveyor,  of  Parliament  Mansions,  Westminster. 

Mr.  G.  H.  Ranipling  is  reeoiiiiii.MKli'cl  l)y  the  General 
Purposes  Committee  for  the  pn-t  cf  iliputy  or  assist- 
ant borough  surveyor  and  as-i.-taiit  iiispector  of  Sud- 
bury, at  a  salary  of  £150  a  year.  The  borough  sur- 
vi-yor,  Mr.  W.  J.  Tait,  is  serving  with  the  military 
forces. 

Mr.  M.  R.  Jones,  surveyor  and  inspector  to  the 
.'Miergele  Urban  District  Council,  having  resigned,  the 
council  considered  the  question  of  appointing  a  suc- 
cessor. It  was  urged  that  for  the  present  there  was 
no  necessity  to  appoint  a  successor,  and  that  the 
salary  should  bo  saved.  A  motion  to  this  effect  was 
carried,  the  appointment  being  deferred  indefinitely. 
.\n  ainendnient  was  moved,  but  defeated,  that  the 
appointment  be  deferred  until  after  the  war,  the 
chairman  urging  that  it  would  give  young  men  now 
fi'_'liting  a  chance  of  a  position. 

Mr.  A.  E.  Collins,  city  engineer  of  Norwich,  has 
received  public  recognition  of  the  patriotic  service  he 
rendered  to  the  Lord  Mayor  of  the  city  in  seconding 
his  Worship's  successful  efforts  to  raise  a  battalion 
of  the  Norfolk  Divisional  Royal  Engineers.  Mr. 
Collins  was  among  those  of  whom  the  Lord  Mayor 
took  counsel  when  he  determined  to  initiate  the  move- 
ment, and  on  the  occasion  of  a  public  inspection  of 
the  battalion  recentl.y  his  Worship  stated  that  "  his 
thanks  were  due  to  Mr.  Collins,  city  engineer,  for  his 
ever-ready  and  unsparing  help  in  the  matter  of  offices, 
barracks,  and  their  equipment,  which  he  did  in  his 
cliaracteristically  perfect  manner,  unforgetful  of  everv 
detail,"  

WOOLWICH     BOROUGH     ENGINEERSHIP. 

Mi.  L.  Itnseveare,  .m.tnst.c.e.,  borough  euLiincer  and 
surveyoi-  of  South  Shields,  who  was  recently  appointed 
l)orough  engineer  and  surveyor  of  Woolwich,  has 
intimated  his  non-acceptance  of  the  office,  and  the 
Works  Committee  of  the  borough  council  now  recom- 
mend the  appointment  of  Mr.  J.  Sutcliffo,  Assoc. m. 
iNST.c.E.,  borough  engineer  and  surveyor  of  Deptford, 
one  of  the  three  selected  candidates.  The  .salary  is 
£.')00,  rising  by  annual  increments  of  £50  to  £650. 


"  An  Abominable  Proposition." — At  a  meeting  of 
the  Bletchley  Irbaii  District  Council  recently,  Mr. 
Chignell  moved  the  nsrinilnii;  nf  ilic  ivs,,|iii  mn  r,,ii- 
tiiHiing  the  salary  of  iIm-  mum v.i,  Mi.  .1.  (  li  nlwick, 
during  his  absence  on  arinc  sci\ii-c'.  'I'lic  iim.IhI  imi 
having  been  seconded,  ilr.  Bourne  said  he  could  not 
understand  such  an  abominable  jiroposition  being  made 
to  honourable  men  as  to  ask  them  to  bi'eak  their  word. 
Mr.  Stevens,  Mr.  Clarke,  Mr.  Kirby,  and  Sir  Herbert 
Leon  also  spoke.  Only  two  members  voted  for  the 
resolution,  which  was  consequently  lost. 
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HIGHWAY   MAINTENANCE  IN  THE  ISLE  OF  WIGHT 
RURAL  DISTRICT. 


Mechanical  haulage  in  the  Isle  of  Wight  Rural 
District,  states  Mr.  L.  A.  Cozens,  the  highway  sur- 
veyor, in  his  annual  report,  greatly  increased  last 
year,  many  firms  having  to  a  large  degree  done  away 
with  horse  labour  and  replaced  this  by  steam  or 
petrol  vehicles.  Mechanical  haulage  has  also  much 
increased  owing  to  the  large  demand  for  transport 
by  the  War  Office,  and  many  roads  which  were  not 
previously  largely  used  by  this  class  of  traffic  have 
had  the  weak  spots  shown  up. 

As  a  result  of  the  abnormal  rainfall  during  the 
winter  months  much  damage  was  occasioned  to  the 
surfaces  of  many  of  the  highways  by  scour  and  wash, 
and  it  was  found  that  in  most  instances  the  existing 
drains,  culverts  and  bridges  were  quite  inadequate 
to  carry  away  the  flood  water. 

Mr.  Cozens  mentions  with  pleasure  that  where  the 
higliways  had  been  tar-sprayed,  and  particularly 
where  the  tar  was  in  good  condition,  the  roads  did 
not  suffer  nearly  so  much  as  in  places  where  no  tar- 
ring had  been  done.  The  heavy  rains  were,  however, 
most  useful  in  acting  as  a  -scavenger  tor  the  roads, 
as,  owing  to  tlieir  quantity  and  frequence,  much  less 
scraping  of  mud  was  done  than  hitherto. 

STJBSOILS. 

It  would  appear  that  the  question  of  defective  sub- 
soils is  one  which  is  causing  considerable  anxiety 
(and  expense)  in  the  maintenance  of  the  roads,  as 
in  most  places  the  sides  forming  the  haunch  or  abut- 
ment of  the  roads  are  extremely  weak,  owing  to  the 
lack  of  sufficient  cover,  either  of  foundation  or  top- 
ping material ;  in  fact,  in  most  places  the  material 
is  more  conspicuous  by  its  absence  than  its  presence, 
and  Mr.  Cozens  points  out  that  this  lack  of  strength 
at  the  weakest  point  of  the  roads  is  the  chief  cause 
of  their  spreading  and  distorting  under  heavy  traffic. 
"  They  can,"  he  adds,  "  only  be  improved  by  a 
gradual  strengthening  by  filling  with  hard  material, 
and  covering  the  whole  road  width  when  metalling, 
or  in  the  worst  places  by  providing  a  proper  abut- 
ment to  the  road." 

AN     IMPROVEMENT     SCHEME. 

Mr.  Cozens  makes  a  reference  in  his  report  to  a 
scheme  which  has  been  adopted  by  the  council  for 
the  resurfacing,  strengthening  and  drainage  of  nearly 
40  miles  of  the  most  heavily  trafficked  main  roads, 
towards  the  cost  of  which  tlie  Road  Board  have  agreed 
to  make  a  grant  of  £10,000  and  a  loan,  free  of  interest, 
of  £33,000.  He  mentions  that  the  scheme  involves 
the  purchase  of  49,510  tons  of  granite,  and  3,400  yds. 
of  gravel  for  filling  low  sides,  and  the  use  of  about 
7,105  yds.  of  binding  material. 

The  scheme  is  arranged  so  tliat  tlie  work  is  spread 
over  a  period  of  five  years,  involving  the  purchase 
of  about  10,000  tons  of  granite  annually  for  these  five 
years,  and  the  expenditure,  roughly,  of  £10,572  per 
annum,  and  the  financial  scheme  has  been  so  worked 
out  that,  allowing  for  the  grant  of  £10,000,  and  the 
loan  of  £33,000,  the  cost  of^the  work  will  be  spread 
over  a  period  of  eleven  years,  involving  a  varying 
cost,  including  the  repayment  of  the  loans,  gf  from 
£4,457  the  first  year,  down  to  £1,600  in  the  last  year. 

COST. 

There  are  in  the  Isle  of  Wight  Rural  District  a 
total  of  232J  miles  of  main  roads,  and  86  miles  of  dis- 
trict roads.  In  the  year  vinder  review  the  expendi- 
ture per  mile  on  main  roads  was  £60  5s.  5d.,  and  that 
on  district  roads  £10  17s.  8d.,  these  figures  teing  ex- 
clusive of  establishment,  legal  and  salary  charges. 
The  total  expenditure,  inclusive  of  those  charges, 
was  £15,994  7s.  6d.,  equalling  £50  4s.  4d.  per  mile,  or 
£14,970  17s.  on  main  roads,  and  £1,203  10s.  6d.  on  dis- 
trict roads,  equalling  £64  8s.  lOd.  and  £11  18s.  per 
mile  respectively. 


New  Bathing  Pool  at  Scarborough. — The  new  bathing 
pool  constructed  in  the  South  Bay,  Scarborough,  was 
formally  opened  on  AVednesday  by  the  Mayor  (Mr. 
C.  C.  Graham).  The  pool  is  oval  in  shape,  and 
extends  landwards  3.50  ft.  and  seaward  190  ft.  The 
depth  of  the  water  varies  from  3  ft.  to  7  ft.  It  has  a 
broad  promenade  on  the  landward  side,  with  slipways 
from  the  beach.  The  pool  is  so  arranged  that  the 
sea  flows  into  it  at  high  tide,  and  tests  have  proved 
that  the  temperature  of  the  pool  is  about  five  degrees 
wanner  than  the  sea  itself.  The  cost  of  the  scheme 
was  £5,000. 


Newquay  Drainage  Scheme. — The  Newquay  (Corn- 
w.ill)  ,M..,tern  drainage  scheme,  carried  out  at  a  cost 
(il  i:i2.(ll»(i,  was  formally  opened  on  Tuesday  last.  Mr. 
.J.  Ennor,  the  engineer,  in  the  course  of  a  statement 
at  the  luncheon,  said  the  length  of  the  sewer  was 
2i  miles,  li  of  which  was  open  trench  and  deep  cut- 
ting to  a  depth  of  from  4  ft.  to  20  ft.  The  tunnelling 
was  i  mile  in  length,  entered  by  eight  shafts,  of 
depths  varying  from  40  ft.  to  110  ft".  About  6,500  tons 
of  debris  was  taken  from  the  tunnel.  It  was  an 
engineering  feat  seldom  met  with  in  a  scheme  of  such 
small  dimensions.  All  the  work  had  been  done  with- 
out a  single  accident.  The  sewer  would  be  discharged 
on  the  ebb  tide,  and  would  hold  200,000  gallons 
between  high  and  low  water. 


FOR     OTHER     ADVERTISEAJENTS 

Bee  End  of  Paper. 


T^PSOM  RURAL  DISTRICT    COUKCIL. 
-^  TENDERS   FOR   GRANITE. 

The  above-named  Council  invite  Tenders  for  the 
Supply  of  about — 

8,000  tons  of  g-in.  Broken  Granite, 
500  tons  of  l-in.  Granite  Chippings,  and 
200  tons  of  4-in.  Granite  Chippings, 
during  the  period  ending  31st  March,  1916. 

The  deliveries  to  be  in  such  quantities  as  may  be 
required  to  any  of  the  following  stations — viz.,  Ash- 
tead,  Banstead,  Bookham,  Cheam,  Epsom,  Cobham, 
Oxshott,  Ewell,  Leatherhead,  Worcester  Park,  Tad- 
woi-th,  and  Kingswood. 

Samples  must  be  sent  to  the  Council's  Surveyor, 
Mr.  T.  E.  Ware,  AVaterloo-road,  Epsom,  on  or  before 
August  16th. 

The  successful  Contractor  will  be  required  to  enter 
into  a  Contract  to  supply  in  such  quantities  and  at 
such  times  as  the  Surveyor  may  require,  and  to  main- 
tain deliveries  to  his  entire  satisfaction. 

Tenders  are  to  be  delivered  on  Contractors'  forms 
on  the  23rd  August,  and  addressed  to  the  Chainnan 
of  the  Epsom  Rural  District  Council. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted,  and  the  Council  reserve  the  right  of  accej)t- 
ing  the  whole  or  any  part  of  any  Tender  as  they  may 
determine. 

ARTHUR  R.  COTTON, 

Clerk  to  the  Council. 

Waterloo-road, 
Epsom. 
July  21,  191.5. (2.651) 

"pUEAL  DISTRICT  SURVEYOR  (I'ractical) 
-'-*'  willing  to  assist  county,  rural  or  urlian  ;  the  same 
applies  to  Contractors  in  road  making  and  sewerage 
works.  Age  41,  single;  life  experience- — Apply,  Box 
1,532,  office  of  The  Surveyor,  24  Bride-lane,"  Fleet- 
street,  E.G.  -  (2,649) 


TOWN   COUNCIL   OF   THE   BOROUGH   OF 
SUDBURY. 
WORKING    FOREMAN. 

The  above-named  Council  invite  applications  for 
the  post  of  Foreman  for  their  Borough. 

Applicants  must  have  had  experience  in  the  control 
of  men  for  Street  Scavenging,  Watering,  Road  Making, 
Tar-macadam,  Spraying,  Paving,  &c.,  and  be  able  to 
undertake  the  inspection  of  Sewers,  Drains,  and  Water 
Mains. 

Wages,  30s.  i^er  week. 

Applications,  in  candidate's  own  handwriting,  to 
be  addres.sed  to  the  Mayor,  Town  Hall,  Sudbury, 
Suffolk,  and  endorsed  "  Foreman,"  must  be  delivered 
not  later  than  5th  Ausust,  1915. 

^G.  H.  RAMBLING, 

Deputy  Survevor. 

■July  21,  1915. ' (2.648) 

piNDERS. 

^  100  TONS  PER  WEEK 

TO    BE    DISPOSED    OF. 

Good  accommodation  for  loading  barges.  —  Apply, 
J.  &  J.  M.  Worrall,  Limited,  Ordsall-lane,  Salford. 
^ (2,647) 

STEAM  FIRE  ENGINE  FOR  SALE. 
A  Merr.yweather's  modern    horse-drawn    Steam 
Fire  Engine,  capable  of  delivering  400  to  500  gallons 
per  minute;    suitable  for  mansion,  works  or  camp. 

Engine  may  be  inspected  at  Fire  Station,  Barnet. 
Herts.  Offers,  in  writing,  to  H.  W.  Poole,  Solicitor. 
Barnet,  Clerk  of  the  Barnet  Urban  District  Council. 

(2,650) 


July  2o,  1915. 


AND  CX)DNTY  SNQINSEB. 
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The  Classification  of  Roads.* 


By  G.  MONTAGU   HARRIS,  m.a.,  Rani 


_'r-at-L;iw.  Soci'etai'y 
(Coaclusloa.) 


to  tilt'   County  Councils  Assoeiatiou. 


It  is  more  difficult  to  estimate  how  the  second  class 
should  be  composed,  'ihe  Departmental  Committee's 
suggestion  is  that  this  class  should  include  "  all 
roads  in  administrative  counties  which,  though  less 
important  than  main — i.e.,  first-class — roads,  may  yet 
be  regarded  as  serving  more  than  merely  local  pur- 
poses." This  is  vague;  but,  judging  by  the  Depart- 
mental Committee's  estimated  grant  for  these  roads 
— viz.,  £600,000,  as  one-quarter  the  cost  of  mainte- 
nance— and  striking  a  balance  between  the  average 
cost  of  maintenance  of  a  rural  main  and  a  rural  dis- 
trict road  (alxiul  £78),  it  would  appear  that  the  com- 
m  ttee  contemplated  that  the  second  class  would 
include  about  3U,8(J0  miles,  or  22  per  cent  of  the  total 
outside  London  and  the  county  boroughs. 

This  would  leave  80,832  miles  of  roads  and  streets 
in  the  third  class,  of  which  a  large  proportion  would 
be  in  the  non-county  boroughs  and  urban  districts. 

1  must  confess  myself  at  a  loss  to  know  how  to 
allocate  the  mileage  of  second  and  third  class  roads 
between  urban  and  rural  districts.  This,  I  think,  .jan 
only  be  arrived  at  by  means  of  a  complete  return 
such  as  is,  no  doubt,  now  in  the  hands  of  the  Road 
Board. 

There  seems  to  be  one  objection  to  the  system  of 
classification  suggested  by  the  Departmental  Com- 
mittee— namely,  that  no  distinction  is  made  between 
the  smaller  streets  of  a  non-county  borough  or  urban 
di-itrict  and  the  minor  country  roads.  In  this  respect 
the  recognition  in  France  of  a  "  Voirie  Urbaine  "  and 
a  "'  Voirie  Rurale  "  is  far  more  scientific  and  prac- 
tical, and  something  of  the  kind  was  recommended 
by  Sir  George  Gibb  in  his  memorandum  to  the  Depart- 
mental Conmiittee.  The  same  object  might,  no  doubt, 
be  attained  by  the  introduction  of  sub-classes,  and 
perhaps  the  simplest  method  would  be  to  divide  each 
of  the  three  classes  into  "  urban  "  and  "  rural,"  the 
former  applying  to  all  roads  and  streets  in  London, 
l)oroughs  or  urban  districts,  and  the  latter  to  all  other 
roads. 

The  Departmental  Committee  suggest  that  there 
should  be  only  two  classes  in  London  and  the  county 
boroughs,  but  it  might  be  convenient  to  the  authori- 
ties for  their  own  purposes  to  have  three  classes,  and 
it  is  therefore  suggested  that,  in  the  case  of  London 
and  the  county  boroughs,  the  central  authority  should 
classify  the  roads  and  streets  as  "  first-class  "  and 
"  second  or  third  class,"  leaving  it  to  the  local  autho- 
rities themselves  to  differentiate  betweeri  the  latter 
if  they  think  fit. 

Judging  by  the  grant  proposed  by  the  Departmental 
Committee  for  London  and  the  county  boroughs,  and 
the  method  (set  out  above)  upon  which  the  grant  is 
to  be  calculated,  it  seems  to  be  estimated  that  there 
would  be  about  1,300  miles  of  first-class  roads  on  these 
areas.t  As  these  roads  are  confined  to  "the  continua- 
tion of  all  the  recognised  main  roads  impinging  on 
the  boundary  of  the  borough  .  .  ."  it  is  obvious  that, 
in  most  large  towns,  a  number  of  fine  streets — perhaps 
the  very  finest — would  be,  technically,  not  in  the 
first  class.  Looking  at  the  system  of  classification 
as  a  basis  for  the  distribution  of  grants — and  it  seems 
that,  for  practical  purposes,  this  must  be  so — such 
an  anomaly  is,  perhaps,  unavoidable.  This,  however, 
makes  it  all  the  more  desirable  that  the  town  coun- 
cils should  be  able,  if  they  wish,  to  classify  their 
non-grant-earning  streets  on  lines  which  would  not 
conflict  with  the  general  system. 

On  the  basis  considered  above,  the  eventual  classi- 
fication may  be  summarised  as  follows,  in  round 
figures:  — 

Eural.  Total. 

23,.500         28,0003; 
,  ( 30,800 

^•^•'^'^     Ul.OOJ 

—  1,300 

—  11,000 


Administrative  countieB. 

Urban. 

FirBt  class 

4,500 

Second  class     

Third  class         

]  16,800 

London  and  county  boroughs. 

Fir.%t  class 

1,300 

Second  or  third  class    . . . 

1I,0C0 

33,600     118,500       152,100 


*  From  a  paper  read  at  the  recently  held  National  Ifoad  Conference 
in  London. 

t  This  fignre  is  arrived  at  ly  puttintj  tlte  coat  of  maintenance  of  the 
main  roads  in  the  urban  areas  of  the  administrative  county  or  counties 
adjacent  to  London  or  a  county  borough  at  £300  per  mile. 

t  Including,  perhaps,  2,500  miles  of  "  Trunk  "  roads. 


.iBMlNlSTHATION  ;     CENTRAL    OK    LOCAL. 

As  looked  at  from  the  point  of  view  of  the  local 
authorities,  the  question  of  the  classification  of  roads 
is  clo-sely  bound  up  with  that  of  highway  administra- 
tion. There  is  a  very  general  opinion  that  somti 
reform  in  the  system  is  necessary,  especially  in  the 
direction  of  reducing  the  number  of  highway  autho- 
rities, and  any  change  of  this  description  must  greatly 
affect  and  be  affected  by  the  adoption  of  a  general 
scheme  of  classification. 

Whether  or  not  the  Government  have  had  in  con- 
templation any  general  alteration  of  the  present 
system  one  cannot  say;  Imt  it  certainly  seems  pro- 
liuble  itluit  the  legislation  necessary  for  the  establish- 
ment of  a  scheme  of  classification  will  be  accom- 
panied by   something  of  the  kind. 

One  thing  that  appears  certain  is  that  there  will 
be  no  suggestion  of  the  establishment  of  a  large  central 
ilepartment  corresponding  to  the  Ministere  des  Fonts 
et  Chaussces  of  France  or  Belgium — no  "  national 
roads  "  in  the  sense  that  their  maintenance  and  con- 
trol will  be  withdrawn  from  the  local  authorities. 
No  voice  has  ever  been  raised  in  this  country  in 
support  of  such  a  system,  and  it  may  therefore  be 
treated  as  altogether  outside  consideiation. 

There  is,  however,  the  suggestion,  already  men- 
tioned, of  the  recognition  of  a  class  of  "  trunk  "  roads. 
It  is  not  proijosed  that  the  administration  of  these 
roads  should  differ  from  that  of  the  other  first-class 
roads,  the  main  distinction  being  as  to  the  amount 
(if  grant  for  their  maintenance  from  the  Exchequer. 
It  is,  however,  worth  while  to  mention  here  one  prac- 
tical point  wliich  might  follow  from  such  a  recog- 
nition. It  would  enable  these  roads  to  be  numbered 
on  the  same  principle  as  the  Routes  Nationales  in 
France,  the  numbers  being  given  in  large  figures  on 
tlie  milestones  and  sign-posts.  This  is  undoubtedly 
a  great  convenience  to  rapid,  long-distance  traffic, 
and  could  not  be  carried  out  unless,  in  some  way 
or  other,  each  numbered  thoroughfare  were  recog- 
nised as  one  road  from  end  to  end,  no  matter  how 
many  areas  of  highway  authorities  it  might  pass 
through. 

ADMINLSTRATION    OP    ALL    ROADS    BY    ONE    LOCAL 
AUTHORITY. 

The  next  question  that  arises  is  whether  all  roads 
— first,  second  and  third  class — within  a  particular 
area  should  be  maintained  by  one  authority,  and,  if 
so,  what  should  be  the  area  chosen  for  this  purpose  ? 

UNIT    OF    AREA. 

The  advantages  of  a  large  unit  of  area  for  highway 
administration  are  being  every  day  more  and  more 
generally  recognised. 

The  Third  International  Road  Congress  resolved 
that,  "  A  principle  that  can  be  laid  down  as  of 
universal  application  is  that  the  unit  of  highway 
administration  shall  be  sufficiently  large  and  com- 
mand sufficient  resources  to  employ  and  adequately 
remunerate  a  competent  staff." 

if  it  is  admitted  that  a  large  area  is  desirable  for 
this  purpose,  and  if  it  were  to  be  agreed  that  all  roads 
within  that  area  should  be  administered  by  the  same 
authority,  the  next  question  is.  What  should  this  area 
and  authority  be  ?  And  one  answer  to  that  question 
would  be.  The  county  council.  This  would  necessarily 
involve  the  complete  abolition  of  the  highway  powers 
of  the  district  councils. 

It  is  to  be  observed  that  the  Departmental  Com- 
mittee on  Highways  of  1903  declined  to  recommend 
this  course  on   "  sentimental  "  grounds  alone. 

CODNIY    COUNCIL    AS    SOLE    AUTHORITY. 

The  report  contributed  by  Mr.  H.  Hampton  Copnall 
to  the  Third  International  Road  Congress,  with  the 
assistance  of  the  Right  Hon.  R.  C.  Munro  Ferguson, 
M.P.,  Sir  A.  Buchan  Hepburn,  Mr.  J.  Hodgkiu,  Mr. 
T.  H.  B.  Heslop  and  Mr.  J.  E.  Jarratt  (Lord  Strachie 
and  Mr.  Seymour  Williams  dissenting),  recommended 
that  all  roads,  except  "  local  roads  "—viz.,  ordinary 
streets  in  towns  and  urban  districts  .  .  .  village  and 
country  lanes,  footpaths  and  rights  of  way,  which  are 
but  little  used  except  by  local  residents,  and  will 
not  require  a  trained  engineer  to  maintain  them— 
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-should  be  under  tlie  control  of  the  county  and  county 
liorough  council:!. 

The  following  adviuitages  are  claimed  for  this 
course :  — 

(1)  There  would  be  uniformity  of  administration 
throughout  the  countiy. 

(2)  The  roads  of  the  country  would  be  brought  U]i 
to   a  uniform   standard  of  excellence. 

(3)  There  would  be  less  overlapping,  because  there 
would  be  fewer  higiiway  authorities,  the  most  im- 
portant roads  being  entirely  vested  in  one  authority 
— viz.,  the  county  authority. 

(4)  The  throwing  of  the  burden  of  expense  upon 
larger  areas  will  tend  to  relieve  the  burden  upon 
l)articular  parishes  and  districts. 

It  is  of  interest  to  note  that  the  county  councils 
themselves  have  gradually  come  to  realise  the  advan- 
tage of  a  large  area  as  the  unit  for  road  maintenance. 
As  stated  by  Mr.  Rees  Jeffreys :  "  When  they  were 
first  instituted  many  county  councils  adopted  the 
district  council  as  tlie  unit  of  highway  administra- 
tion, and  employed  them  to  maintain  the  main  roads. 
One  by  one  they  have  found  by  experience  that  the 
district  unit  is  not  successful,  and  at  the  present  time 
{1913),  of  the  sixty-two  county  councils  in  Kjigland 
and  Wales,  forty-eight  councils  maintain  the  main 
roads  by  direct  maintenance,  eight  councils  maintain 
some  roads  by  direct  maintenance  aaid  some  by  con- 
tract with  the  district  councils,  and  only  four  councils 
now  maintain  the  main  roads  in  the  rural  areas  by 
contract  with  the  district  councils.  Of  these  four,  in 
three  cases  the  question  of  maintaining  the  main 
roads  by  direct  labour  is  now  under  consideration." 

It  would  certainly  seem  that  if  it  is  more  economi- 
cal and  otherwise  more  satisfactory  for  county  coun- 
cils to  maintain  their  main  roads  direct  than  to  con- 
tract with  the  district  councils  (as  to  which  it  is 
obvious  that  they  will  have  satisfied  themselves  before 
makmg  the  change),  it  would  be  even  more  economical 
that  the  one  organisation,  staff,  plant  and  machinery 
should  be  used  for  all  the  roads  in  the  area  than 
that  the  work  should  be  divided  among  a  number 
of  smaller  bodies. 

The  views  of  the  Departmental  Committee  on  High- 
ways on  this  point  have  already  been,  quoted. 

The  main  objections  to  this  course,  apart  from  the 
opposition  of  the  district  councils,  would  appear  to 
be  the  reluctance  of  many  county  councils  to  take 
upon  themselves  any  additional  duties,  and  the  fear 
that  it  would  lead  to  further  "  officialism."  It  may 
safely  be  said,  however,  that  it  is  the  busiest  county 
councils  which  find  the  least  difficulty  in  undertaking 
new  duties,  while  upkeep  of  the  roads  .is  a  matter 
in  which  the  technical  expert  must  of  necessity  play 
the  largest  part,  and,  provided  that  the  staff  is  pro- 
perly subordinate  to  the  council  and  the  Highways 
Committee,  it  is  difficult  to  see  in  what  respects 
'■'  officialism  "  can  be  a  danger  in  this  department. 

If  it  is  contended  that  in  many  cases  the  county 
is. too  large  an  area  for  economical  working,  the  reply 
is  that  districts  of  an  appropriate  size  can  be  marked 
out,  which  could  be  worked  in  with  one  another  as 
a  part  of  the  county  system.  In  connection  with  this 
point,  reference  might  be  made  to  the  Scotch  system, 
under  which  there  are  no  district  councils,  but  dis- 
trict committees  caiTying  out  the  executive  work  of 
their  respective  areas  under  the  control  of  the  county 
council,  to  which  they  are  subordinate.  This  system 
avoids  the  possibility  of  friction  between  two  mutually 
independent  bodies,  but  could  not,  of  course,  be 
established  in  this  country  without  a  complete  altera- 
tion in  our  local  government  law. 

DISTRICT    COUNCIL    AS    SOLE    AUTHORITY. 

In  opposition  to  the  view  that  the  county  should 
be  the  unit  of  area  for  highway  purposes  is  one  which 
was  expressed  by  Lord  Strachie  and  Mr.  Seymour 
Williams  in  a  memorandum  appended  to  Mr"  Cop- 
nail's  report,  and  which,  it  is  understood,  represents 
the  opinions  of  the  Rural  District  Councils  Associa- 
tion. This  is  the  proposal  that  the  district  shall  be 
the  sole  unit  of  area,  within  which  all  roads  shall 
be  maintained  and  administered  by  the  local  council, 
the  cost  of  the  main  roads  being  repaid  on  a  certifi- 
cate of  the  county  surveyor,  and  these  roads  beins. 
consequently,  to  some  extent,  under  the  control  of 
the  county  council. 

It  is,  of  course,  the  case  that  this  system  would 
avoid  the  present  evils  of  two  highway  authorities 
having  jurisdiction  in  one  area,  that  it  would  enable 
many  district  councils  to  afford  more  efficient  sur- 
veyors, plant  and  machinery  than  at  present,  and 
would  bring  more  immediate  local  interest  to  bear 
on  the  roads. 


On  the  other  hand  it  would  do  little  to  cure  the 
acknowledged  evil  of  a  superabundance  of  highway 
authorities  (since  it  would  merely  abolish  the  sixty- 
one  county  councils  as  highway  authoritie.s,  leaving 
1.836  in  existence),  and  it  would  entirely  prevent  the 
enlargement  of  the  unit  of  area. 

CODNTV    HIGHWAY    BOARDS. 

One  other  method  by  which  all  classes  of  roads 
may  be  administered  by  one  authority  is  that  of 
"  county  highway  boards."  This  method  was 
favoured  by  the  Departmental  Committee  on  High- 
ways so  far  as  concerns  the  principal  roads  of  a 
county,  but  it  might  conceivably  be  applied  to  all  roads. 
.-\s  this  would  mean,  however,  the  administering  by 
a  wider  authority  of  all  the  streets  of  county  boroughs, 
it  is  not  likely  that  the  proposal  would  meet  with 
general  acceptance. 

DIPPERENT  CLASSES  OF  KOADS  UNDER  DIFFERENT 
AUTHOEITIES. 

These  being  the  three  methods  by  which  all  cbisses 
of  roads  might  be  administered  by  the  same  authority, 
«c  may  now  consider  the  mamier  in  which  the  dif- 
ferent classes  might  be  dealt  with  by  different  autho- 
rities. 

The  Departmental  Committee  on  Highways  were  of 
oi)inion  that  the  system  of  county  highway  boards 
was  "  ideally  the  best  possible  under  the  existing 
conditions  of  local  government  in  England  and 
Wales."  They  proposed  that  such  boards  should  be 
"  representative  of  all  the  authorities  having  at 
present  rights  and  powers  with  regard  to  main  roads," 
and  that  all  the  principal  roads  in  a  county  should 
be  under  their  direct  control.  Presumably  this  would 
apply  to  the  first-class  roads.  Whether  counties, 
county  and  municipal  boroughs  and  urban  districts 
would  willingly  combine  for  this  purpose  it  is  diffi- 
cult to  say.  The  Departmental  Committee  realised 
that  the  adoption  of  this  proposal  "  would  involve  the 
solution  of  some  intricate  problems  with  regard  to 
proportion  of  representation  upon  the  boards  and  to 
finance."  Such  problems  are,  no  doubt,  not  insoluble, 
but  they  are  certainly  so  difficult  that,  in  spite  of 
the  many  advantages  which  such  a  scheme  holds  out, 
it  is  probable  that  a  simpler  solution  would  be 
preferable. 

If  the  first-class  roads  are  not  to  be  administered 
by  a  central  authority  or  by  county  highway  boards, 
it  seems  obvious  that  they  must  be  placed  under  the 
control  of  the  counties  and  county  boroughs,  with, 
Ijerhaps,  the  power  of  retention  liy  boroughs  and 
xnban  districts,  as  in  the  case  of  main  roads  at 
present. 

As  regards  the  second-class  roads,  it  would  probably 
be  best  to  have  an  elastic  system,  under  which  dif- 
ferent methods  of  administration  might  be  adopted 
in  tlie  different  counties.  It  would  facilitate  this, 
and  in  many  instances  be  very  useful,  if  power  were 
given  to  the  district  councils  to  contract  with  the 
county  councils  for  the  maintenance  by  the  latter 
of  the  district  roads.  The  converse  is  already  pos- 
sible, and  there  seems  no  reason  why  this  power 
should  not  be  given. 

The  third-class  roads  would  naturally  be  left  to 
the  district  councils,  the  parish  area  l>eing  univer- 
sally recognised  as  too  restricted  in  size  and  resources 
for  such  a  service. 

Specific  recommendations  as  to  the  method  of 
administration  of  the  three  classes  of  roads  if 
the  existing  system  is  not  fundamentally  altered, 
were  made  by  the  County  Councils  Association  in 
July,  1914,  as  follows:  — 

(1)  That  a  borough  or  urban  district  having  a  popu- 
lation of  not  less  than  10,000  should  have  power  to 
claim  to  retain  any  first-class  roads  within  their  areas, 
and  in  such  case  such  roads  should  be,  for  all  high- 
way purposes,  vested  in  the  borough  or  urban  dis- 
trict council,  and  should  be  called  first-class  borough 
roads  or  first-class  district  roads,  as  the  case  may  be, 
provided  that  any  borough  or  district  council  which 
has  claimed  to  retain  a  road  should  have  power  sub- 
sequently to  surrender  such  road  to  the  county  council 
whenever  they  may  think  fit. 

(2)  That  all  other  first-class  roads  should  be  known 
as  first-class  county  roads,  and  should  be,  for  all 
highway  purposes,  vested  in  the  county  council. 

(3)  That,  except  as  hereinafter  provided,  all  second- 
class  roads  should  be,  for  all  highway  purposes, 
vested  in  the  borough  or  urban  or  rural  district  coun- 
cil, and  should  be  called  second-class  borough  or 
district  roads. 

(4)  That  a  county  council  should  have  power  to 
claim   to   retain   any  second-class  roads   which   were 
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main  roads  before  the  passing  of  the  Act,  and  that 
a  borough  or  district  council  should  have  power  by 
agreement  to  surrender  to  the  county  council  any 
second-class  road  within  their  area.  Any  such  roads 
should  be,  for  all  highway  purposes,  vested  iu  the 
county  council,  and  should  be  known  as  second-olass 
county  roads. 

(5)  That  tlie  borough  or  district  councils  should  be 
solely  responsible  for  the  third-class  roads  within 
their  area,  and  such  roads  should  be,  for  all  highway 
purposes,  vested  in  theiu,  provided  that  they  should 
have  power  by  agreement  tu  contract  with  the  county 
council  for  their  maintenance,  provided  also  that  a 
county  council  should  have  power  to  claim  to  retain 
any  third-class  roads  which  were  main  roads  l>eforc 
the  passing  of  the  Act,  and  that  a  borough  or  district 
council  should  have  power  by  agreement  to  surnndor 
to  the  county  council  any  third-class  roads  witliin 
their  area,  and  that  in  any  such  case  Uie  county 
council  should  Ije  respousil>le  for  the  entire  cost  of 
such  roads,  and  the  roads  should  be  vested  in  the 
e&unty  council. 

These  proposals,  if  carried  into  effect,  would  ensure 
that  the  county  coimoils  should  be  the  authorities 
in  respect  of  the  following  roads:  — 

(a)  First-class  roads  not  w  ithin  the  area  of  a  borough 
or  urban  district  with  population  of  10,000  or  over. 

(h)  First-class  roads  within  the  area  of  such  a 
borough  or  urban  district  which  the  borough  or  urban 
district  council  do  not  claim  to  retain,  or  which, 
having  claimed  to  retain,  they  subsequently  surrender. 

<i)  Second  or  third  class  roads  which  were  main 
roads  prior  to  the  alteration  of  the  system,  and  which 
the  county  council  claim  to  retain. 

(d)  Second-class  roads  which  a  borough  or  district 
council  by  agreement  surrender  to  the  county  council. 

The  borough  and  district  councils  would  have  the 
control  of  all  other  road^. 

It  will  be  observed  that  these  proposals  would  avoid 
some  of  the  difficulties  and  complications  which  at 
present  exist,  and  would  provide  facilities  for  the 
transfer  to  the  county  councils  of  roads  which  are  at 
present  under  the  control  of  borough  and  district 
authorities,  it  the  latter  deshe  it,  but  that  thej' would 
not  effect  any  general  alteration  of  the  existing  system 
or  any  reduction  in  the  number  of  highway  authori- 
ties. 

FINANCE. 

It  is  undoubtedly  the  question  of  finance  which 
has  chiefly  led  to  the  classification  of  roads  in  tliis 
country  becoming  a  practical  policy.  The  revival  of 
the  road  as  a  means  of  conuuunication  has  of  recent 
years  led  to  a  general  recognition  of  the  fact  that 
the  maintenance  of  roads  is.  to  a  large  extent  at  any 
rate,  a  national  service,  and  should  therefore,  to  a 
large  extent,  be  paid  for  out  of  national  funds,  and 
in  order  to  facilitate  this,  some  systematic  classifica- 
tion is  an  absolute  necessity.  So  generally  is  this 
recognised  that  it  is  unnecessary  to  labour  the  point 
here. 

Owing  to  the  fact  that  it  was  from  the  financial 
point  of  view  that  most,  if  not  all,  the  commissions 
and  committees  made  their  recommendations,  it  is 
to  be  expected  that  this  will  affect  the  manner  in 
which  the  classification  will  be  brought  about.  In 
other  words,  it  is  highly  probable  that  the  Koad 
Board  will,  in  making  their  classification,  be  guided 
by  the  amoimt  of  the  fund  which  the  Government 
propose  to  distribute. 

This  conference,  however,  need  be  hampered  by  no 
such  consideration.  The  question  is — a.ssuming  that 
roads  are  divided  into  first,  second  and  third  class — 
what  authorities  should  finance  each  class,  and  to 
what  extent.  Then  we  may  estimate  what,  on  this 
basis,  the  amounts  of  contribution  from  the  several 
classes  of  authorities  will  be,  and  whether  the  Govern- 
ment proposals  satisfactorily  meet  the  case. 

Having  eliminated  the  idea  of  national  roads  ad- 
ministered directly  by  a  central  department,  we  may 
also  take  it  for  granted  that  no  roads  will  be  main- 
tained entirely  at  the  cost  of  the  National  Exchequer. 
It  is,  however,  for  the  reasons  above  given,  generally 
agreed  that  a  large  proportion  of  the  cost  of  main- 
tenance of  the  principal  roads  of  the  country  should 
be  defrayed  out  of  the  produce  of  general  taxation. 

The  Departmental  Committee  on  Local  Taxation 
recommended  that  a  grant  of  one-half  of  the  cost  of 
maintenance  and  minor  works  of  improvement  of  all 
main — i.e.,  first-class-roads  should  be  made  to  the 
local  authority  financially  responsible. 

This  proportion  has  been  generally  recognised  as 
fair  for  the  majority  of  the  first-class  roads,  but  it  is 
frequently  suggested    that    certain    of    these,  which 


might  be  called  "  trunk  roads,"  should  receive  a 
more  liberal  contribution  from  the  State— say  75  per 
cent  of  the  cost.  If  the  total  amount  of  the  State 
grant  is  fixed,  and  the  only  question  is  one  of  distri- 
bution, it  will  probably  be  fairer  all  round  to  have 
as  extensive  a  mileage  as  possible  of  first-class  roads, 
on  which  the  State  pays  one-half  the  cost,  than  a  less 
mileage  of  these  and  an  additional  limited  class 
receiving  75  per  cent.  If,  however,  the  total  amount 
of  the  grant  for  roads  is  not  considered  as  limited, 
there  certainly  seems  to  be  a  case  for  a  larger  con- 
tribution from  the  State  than  one-half  the  cost  in 
respect  of  certain  great  national  thoroughfares. 

Taking  the  mileage  and  cost  of  first-class  roads  as 
the  same  as  that  of  main  roads  for  the  year  1912-13, 
the  total  State  contribution,  putting  it  at  one-half  the 
cost,  amounts  to  .CI, 7515,004.  The  grant  proposed  by 
tlu'  Departmental  Committee  for  this  class  of  roads 
was  .i:i,(iO(),0UO. 

If  the  principle  of  75  per  cent  for  "  trinik  roads" 
be  adopted,  and  we  reckon,  roughly,  that  this  should 
apply  to  some  2,.5(M)  miles  of  road  outside  the  county 
boroughs,  the  cost  to  the  Exchequer  of  those  would 
amount  to  £241,875,  and  that  of  the  remaining  first- 
class  roads  to  £1,594,754,  making  a  total  for  all  first- 
class  roads  of  £1,830,629. 

The  County  Councils  Association,  taking  the  recom-- 
meiidations  of  the  Departmental  Conmiittee  as  a 
basis,  made  the  following  suggestions  as  to  certain 
details  relating  to  grants  for  first-class  roads:  — 

(1)  That  halt  of  the  approved  aiuuial  expenditure 
(including  any  annual  charge  in  respect  of  loans)  on 
maintenance  of  all  firsl-class  roads  should  be  paid  by 
the  Exchequer  atid  half  by  the  county  council,  but 
the  county  council  should  not  be  liable  to  pay  half 
the  cost  in  the  ca.se  of  a  borough  or  district  road 
unless  the  county  surveyor  has  certified  that  it  has 
liccn  efficiently  maintained. 

(2)  That  the  county  council  should  have  power  to 
contribute  to  the  expenditure  of  any  first-class 
borough  or  district  road  in  addition  to  the  half  cost 
of  maintenance. 

.\s  Sir  George  Gibb  has  pointed  out,  the  case  of 
London  and  the  county  boroughs  stands  on  an  entirely 
different  footing  from  that  of  the  administrative 
counties. 

"  None  of  the  factors,"  he  says,  "  on  which  reliance 
is  i)laced  in  order  to  establish  that  road  maintenance 
is  a  national  service  are  present  in  the  case  of  county 
borough  roads.  The  traffic  using  these  roads  is  pre- 
ponderantly local  or  regional,  and  the  standard  of 
maintenance  required  is  not  raised  or  materially 
affected  by  the  small  percentage  of  through  traffic 
which  may  use  some  of  the  roads.  The  total  burden 
of  maintenance  cost  in  the  year  1909  amounted,  in 
county  boroughs,  to  5-5d.  per  £  of  assessable  value, 
and  27'3d.  per  head  of  population,  the  corresponding 
figures  for  metropolitan  boroughs  being  4"22d.  and 
3G-7d.  These  figures  contrast  with  an  expenditure  in 
the  administrative  counties  of  14-2d.  and  72-4d.  re- 
spectively, or,  after  deduction  of  the  Exchequer  con- 
tributions to  main  roads,  lL2d.  and  57il.  i\ri'.i,-ming 
the  burden,  therefore,  by  its  latio  to  :i-  v-  il.lr  \;iliie. 
it  is  much  less  in  comity  and  me(rnpn|i(;iii  In, roughs 
than  in  the  adndnistrative  counties,  and  it  cannot 
l;e  said  in  the  former  case,  as  it  can  in  respect  of 
some  roads  in  the  latter  case,  that  the  burden  is 
materially  affected  by  through  traffic." 

Sir  George  Gibb's  conclusion  as  to  the  manner  of 
classifying  county  borough  roads  for  the  purposes  of 
L'rant  was  as  follows:  — 

"  Perhaps,  on  the  whole,  the  be.st  conclusion  on 
this  matter  would  be  that  county  boroughs  should 
be  left  to  bear  the  comparatively  slight  burden  which 
the  maintenance  of  roads  throws  upon  them,  and 
that  any  relief  to  their  local  taxation  slrould  be  given 
under  other  heads  of  expenditure ;  but  if  it  is  thought 
desirable  in  principle  that  county  boroughs  should 
share  in  road  maintenance  grants,  then  the  share 
should  be  fixed  by  one  or  other  ,  of  the  following 
methods:  — 

"  (1)  Roads  to  be  selected  and  classified  by  central 
authority  as  subsidised  main  roads  in  county  borough 
areas,  and  to  receive  subsidies  calculated  as  near  as 
practicable  at  the  same  rate  per  square  yard  on  the 
selected  roads  as  the  average  grant  to  subsidised  main 
roads  in  the  adjoining  county  or  counties. 

"  (2)  Grant  a  small  annual  percentage — say  5  to 
10  per  cent — of  the  total  cost  of  maintaining  all  roads 
in  county  boroughs. 

"  63)  In  lieu  of  grants  to  maintenance,  grant  a 
fixed  annual  sum,  based  on  population  to  each  county 
borough,  to  be  spent  either  on  the  widening  of  roads 
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or  the  construction  of  new   roads    to    relieve   traffic 
congestion. 

"  It  would  probably  l)e  right  to  treat  London  in 
the  same  way  as  county  boroughs." 

The  Departmental  Committee  adopted  substantially 
the  first  of  Sir  George  Gibb's  alternatives,  recom- 
mt'nding  that,  in  respexit  of  those  roads  in  London 
and  the  county  boroughs  which  are  included  in  the 
first  class.  Exchequer  grant  should  te  paid  "  at  the 
average  rate  per  mile  for  the  main  roads  in  the  urban 
portions  of  the  adjacent  administrative  county  or 
counties."  Reading  this  with  the  other  recommenda- 
tions, it  appears  to  mean  that  the  graut  shall  amount 
to  one-half  (and  not  the  whole)  of  the  cost  of  main- 
tenance at  the  rate  mentioned,  but  the  point  is  not 
clear.  Assuming  that  to  be  the  case,  and  taking  the 
Departmental  Committee's  proposed  total  grant  for 
this  purpose  of  £200,000,  it  the  average  rate  be  cal- 
culated (very  roughly)  at  £300  per  mile,  this  would 
allow  for  the  classification  in  London  and  the  county 
borouglis    of  about  1,300  miles  of  first-class  roads. 

The  proposal  by  the  Departmental  Committee  on 
Local  Taxation  that  the  State  shall  bear  one-quarter 
of  the  cost  of  "  county  " — i.e.,  second-class — roads  is 
generally  recognised  as  reasonable.  The  committee 
proposed  that  one-quarter  of  the  cost  of  these  roads 
should  be  borne  by  county  funds,  the  remaining  half 
being  charged  to  the  highway  district  responsible  for 
maintaining  the  roads. 

The  County  Councils  Association  have  carried  this 
proposal  rather  furtlier.    They  suggest — 

"  (1)  That  the  cost  of  maintenance  of  second-class 
roads  should  be  paid  in  the  case  of^borough  or  dis- 
trict roads  (not  vested  in  the  county  council)  as  to 
one-quarter  by  the  Exchequer,  one-quarter  by  .  the 
county  council,  and  one-half  by  the  borough  or  dis- 
trict council,  subject  to  provisions  as  regards  efficient 
maintenance  as  in  the  case  of  first-class  roads,  and 
in  the  case  of  county  roads  (vested  in  the  county 
council),  as  to  one-quarter  by  the  Exchequer  and 
three-quarters  by  the  county  council. 

"  (2)  That  the  county  council  should  liave  power  to 
contribute  to  the  expenditure  which  they  may  approve 
on  any  second-class  road,  in  addition  to  their  legal 
liability." 

This  arrangement  would  make  it  an  advantage  to 
any  one  borough  or  district  council  to  surrender  its 
second-class  roads  to  the  county  council.  What 
would  be  the  financial  effect  if  a  county  council  were 
to  take  over  the  whole  of  the  second-class  roads  in 
the  county  would  naturally  vary  considerably  in  dif- 
ferent localities. 

The  third-class  roads,  so  far  as  they  are  left  under 
the  control  of  tlie  district  councils,  will,  by  general 
agreement,  be  maintained  entirely  at  the  cost  of  these 
bodies.  The  County  Councils  Association  have  made 
the  following  suggestions  on  this  class:  — 

"  That  the  borough  or  district  councils  should  be 
solely  responsible  for  the  third<'lass  roads  within 
their  area,  and  such  roads  should  be,  for  all  highway 
purposes,  vested  in  them,  provided  that  they  should 
have  power  by  agreement  to  contract  with  the  county 
council  for  their  maintenance,  provided  also  that  a 
county  council  should  have  power  to  claim  to  retain 
any  third-class  roads  which  were  main  roads  before 
the  passing  of  the  Act,  and  that  a  borough  or  district 
council  should  have  power  by  agreement  to  surrender 
to  the  county  council  any  third-class  road  within 
their  area,  and  that  in  any  such  case  the  county  coun- 
cil should  be  responsible  for  the  entire  cost  of  such 
roads,  and  the  roads  should  be  vested  in  the  county 
council." 

If  the  county  councils  were  to  be  made  the  authori- 
ties for  all  roads  in  their  areas,  other  than  in  the 
boroughs  and  urban  districts,  the  question  would  then 
arise  wliether,  in  respect  of  any  of  the  roads,  they 
should  be  able  to  make  the  cost  a  special  charge  on 
a  particular  area. 

There  would  certainly  be  no  question  of  this  as 
regards  first-class  roads,  and  the  County  Councils 
Association's  suggestions  with  regard  to  second-class 
roads  seem  to  show  that  that  association,  at  any  rate, 
would  be  in  favour  of  throwing  the  entire  cost  of 
tliese  roads  (other  than  the  quarter  contributed  by 
'the  State)  on  the  general  county  fund. 
'  It  would  no  doubt  be  considered  equitable,  how- 
ever, that  the  third-class  roads  should  be  treated 
differently,  and  probably  the  district  area  would  be 
considered  the  most  convenient  upon  which  to  charge 
either  the  whole  or  a  substantial  part  of  the  cost  of 
such  roads. 

If  the  district  council  were  to  be  selected  as  the 
unit    of    highway    administration,    presumably    the 


State  and  the  county  would  share  the  cost  of  the 
first-class  roads,  and  the  State  and  the  district  the 
cost  of  the  second  and  third  classes,  unless  the  county 
council  chose  to  contribute  to  the  cost  of  either  of 
these. 

The  total  cost  of  maintenance  of  roads  in  England 
and  Wales  for  the  year  ended  March  31,  1913,  was 
as  follows:  — 


Main  roads  (urbau)  ... 
Main  roaJs  (rural)  ... 
Boroiiifhs  (other  than  r 
Urban  rtistrict.s  (ditto) 
Rural  districts  (ditto) 
County  boroughs 
London   


1  roads) 


Mileage.        Cost,* 


1,025,260 
2,486.742 

551,155 
1,025,639 
2,405,120 
1,43.3,958 

833,460 


4,338 
23,684 

4,955 
11,741 
94,936 
10,056 

2,210 


151,920        9,761,340 

If  the  proposals  in  the  first  part  of  this  paper  are 
acted  upon,  and  the  system  of  higliway  administra- 
tion is  in  no  way  altered,  the  proportions  of  cost  pay- 
able by  the  State  and  the  various  local  authorities 
respectively  will  be  a:j  follows:  — 


- 

State. 

C.C. 

Bore'  or  D.C. 

Trunk  roads 
First-class  1  oads  ... 
Second  „       ,, 
fhird      „       „      .. 

e 

241,878 

1,594,751 

000,(100 

Per 
cent 

76 

50 

25 

£ 

S((,625 

1,594,764 

600,000 

Per 
cent 
26 

5() 

£ 

1,200,000 
1,531,914 

Per 
cent 

60 
100 

2,436,029 

32-6 

2,276,379 

30  3 

2,781,911 

371 

If  the  trunk  road  proposal  is  not  adopted,  the  result 
will  be  as  follows:  — 


- 

State. 

C.C 

Boro'  or  D.C. 

Firatclass  roads  . 
Second  ,,       ,, 
Third      ,,_     „ 

£ 

1,756,004 

600,000 

Per 
cent 
60 

£ 

1,766,004 

600,000 

Per 
cent 

60 
25 

£ 

1,200,000 
1,681,914 

Per 
cent 

60 
100 

2,366,(X14 

314 

2,366,004 

31-4 

2.781,914 

371 

In  neither  case  is  any  attempt  made  to  allow  for 
second  or  third  class  roads  which  might  be  taken 
over  by  the  county  councils. 

London  and  CouNxy  Boroughs. 


- 

St-ite 

C.C.  or  C.B. 

First-class  roads       

Second  or  third  class  roads 

£ 
200,000 

200,000 

Per 
cent 
50 

200,000 
1,867,418 

Per 

cent 

50 

100 

6-9 

2,067,418 

931 

CONCLUSION. 

The  subject  of  this  paper  might,  I  am  only  too 
well  aware,  be  treated  with  a  far  greater  thorough- 
ness and  a  far  greater  knowledge  than  I  can  pretend 
to.  All  I  have  attempted  to  do,  on  the  instructions 
of  the  committee  of  the  County  Councils  Association, 
lias  lieen  to  set  down  certain  general  considerations, 
and  to  put  together  a  number  of  facts  and  opinions 
which  may  form  a  basis  for  discussion  at  the  con- 
ference. 

The  financial  aspect  of  the  question  has  Ijeen  so 
thoroughly  dealt  with  by  so  great  an  expert  as  Sir 
George  Gibb  in  his  memorandum  to  the  Departmental 
Committee  on  Local  Taxation,!  that  everyone  in- 
terested in  the  subject  should  study  that  as  carefully 
as  the  report  of  the  Departmental  Committee  itself. + 
Mr.  Rees  Jeffreys'  General  Report  to  the  Third  Inter- 
national Congress§  should  also  be  read,  both  for  its 
own  sake  and  for  the  many  useful  appendices  annexed 
to  it. 

*  Tlie  figures  given  in  col.  2  represent  expenditure  on  maintenance 
only,  and  do  not  include  improvements,  scaveuf^ing  and  watering  in 
towns,  establishment  charges  or  Iran  charces.  The  expenditure  on 
these  Items  exceeded  £6,000,000,  the  total  amounting  to  £15,868,760. 

The  amounts  representing  expenditure  on  maintenance  of  main 
roads  ia  made  up  of  (1)  amounts  expended  by  county  councils  on 
roads  directlj  maintained  through  county  surveyor's  department ;  and 
(2)  amounts  expended  by  district  councils  on  main  roads.  Payments 
hy  county  councils  to  district  councils  in  respect  of  maintenance  of 
main  roads  have  not  been  included,  nor  have  the  contributions  of 
county  councils  to  district  councils  for  roads  other  than  main,  as  these 
amounts  would  be  included  in  expenditure  by  district  councils. 

t  Appendix  to  the  Final  Report,  Cd.  7316.    Price  3b.  Id. 

t  Cd.  7316.    Price  Is. 

§  Obtainable  from  the  secretary  of  the  County  Councils  Association 
on  the  receipt  of  4d.  for  postage. 
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I  have  quoted  throughout  this  paper  the  resolutions 
of  the  County  Councils  Association,  as  they  appeared 
relevant. 

I  would,  however,  repeat  that  these  resolutions  were 
intended  merely  to  express  the  views  of  the  associa- 
tion as  to  the  best  way  in  which  the  recommendations 
of  the  Departmental  Committee  could  be  carried  out, 
no  fresh  suggestions  being  made  except  for  the  purpose 
of  filling  up  one  or  two  gaps  in  the  scheme  proposed 
by  the  committee. 

It  is  not  to  be  assumed  from  this  that  the  associa- 
tion is  satisfied  that  the  Departmental  Committee'.^ 
scheme,  even  if  the  association's  suggestions  are  in- 
corporated, is  a  final  solution  of  the  questions  of 
highway  administration. 

An  opportunity  is  now  given  to  a  widely  representa- 
tive conference  to  consider  whether  something  more 
complete  might  not  be  done.  Some  legislation  will 
be  necessary  to  carry  into  effect  oven  the  proposals 
of  the  Departmental  Committee.  Would  it  not  be 
well,  when  the  time  comes  for  the  introduction  of 
such  legislation,  that  the  matter  should  be  dealt  with 
in  a  really  comprehensive  fashion,  and  that  a  com- 
plete system  of  highway  organisation,  suitable  to  the 
needs  of  modern  traffic,  should  be  brought  into  exist- 
ence, and  all  the  old  complications  and  anomalies 
swept  away  ? 


RURAL  WATER  SUPPLIES. 

"ADMINISTRATIVE    WASTAGE." 

.\t  a  meeting  of  the  Koyal  Sanitary  Institute  held 
at  Yeovil  on  Wednesday  of  last  week  a  paper  entitled 
"  Water  Supplies  to  Rural  and  Small  Urban  .\reas  " 
was  read  by  Dr.  William  G.  Savage,  county  medical 
officer  of  health  for  Somerset. 

The  author  said  that  witli  surface  well  supplies 
two  distinct  .sources  of  pollution  had  to  be  guarded 
against — one  the  local  contamination  of  the  specific 
surface  well,  and  the  other  the  general  contamination 
of  the  subsoil  water.  He  considered  that  if  all  sur- 
face wells  were  properly  lined,  and  made  impervious 
to  water  for  a  depth  of  at  lea.«t  12  ft.,  and  were  covered 
in  to  prevent  pollution  through  the  mouths  of  the 
wells,  this  would  furnisli  a  protection  to  the  water 
quite  sufficient  for  most  country  villages,  unless  the 
soil  was  very  unsuitable  for  filtration  purposes — an 
unlikely  contingency.  The  general  practice  in  rural 
districts  was  that  the  builder  of  the  new  cottage  dug 
his  surface  well  absolutely  uncontrolled  as  to  its 
position  or  structure.  Very  rarely  indeed  was  a  pro- 
tecting area  reserved  round  the  well,  nor  for  ordinary 
cottages  would  the  well  ever  be  found  to  be  made  im- 
pervious inside.  Its  position  was  often  such  that 
the  contamination  of  its  subsoil  water  was  invited. 
Powers  should  be  given,  and  all  local  authorities 
should  be  compelled  to  use  them,  to  frame  by-laws 
to  the  satisfaction  of  the  Local  Government  Board 
dealing  with  the  method  of  construction  of  surface 
wells  and  their  position  in  regard  to  l)uildings.  sani- 
tary conveniences,  and  so  fortli.  Should  the  absence 
of  pure  water  cause  disease,  the  damage  and  expense 
were  not  confined  to  the  parish  affected,  but  affected 
the  whole  rural  district,  and  might  extend  to  other 
parts  of  the  country. 

Dealing  with  the  existing  administrative  wastage. 
Dr.  Savage  said  the  existing  unsatisfac'tory  arrange- 
ments and  overlapping  of  authorities  in  regard  to 
water  supplies  was  an  old  story,  but  one  which  must 
be  reiterated  so  long  as  they  remain  unremedied. 
Existing  arrangements  were  chaotic,  and  not  only 
a  source  of  great  waste  of  public  money,  but  also 
ciiu.-^d  many  districts  which  under  natm-al  con- 
ditions were  well  supplied  with  water  to  be  starved 
of  this  essential  to  healthy  living.  There  was  a  con- 
siderable hampering  of  imblic  work  owing  to  water 
supplies  being  in  private  hands,  and  belonging  to 
owners  who  would  not  yield  a  supply  at  all,  or  except 
imder  prohibitive  terms,  and  this  for  water  which 
they  did  not  require  and  w-ere  never  likely  to  need. 
Water  companies  often  serve  a  useful  function,  and 
to  enable  them  to  exi.st  their  shareholders  must  have 
security  and  protection;  but  the  health  of  a  com- 
munity was  of  paramount  importance. 

A  clause  was  very  badly  needed  to  be  added  to 
every  water  Act  giving  the  Local  Government  Board 
power,  on  complaint  of  county  council  or  county 
borough,  to  exclude  any  district  from  their  area  of 
supply  should  such  be  found,  after  due  investigation, 
to  be  required  in  the  public  interest.  Clearly,  there 
was  need  for  co-ordination  both  in  the  interests  of 
the  health  of  the  people,  and  t-o  economise  public 
money.    A  central  administrative  authority,  as  recom- 


mended by  the  Royal  Commission  on  Sewage  Disposal, 
v:as,  he  believed,  necessary,  working  through  county 
councils  and  other  local  "bodies,  while  there  was  a 
very  great  deal  to  be  said  for  the  nationalisation  of 
the  water  supplies  of  the  country. 


A  SHEFFIELD   IMPROVEMENT. 

COVERING    THE    RIVER    SHEAF. 

The  present  attitude  of  the  Treasury  in  the  matter 
of  loans  required  by  municipal  authorities  to  embark 
upon  schemes  of  public  work  has  had  a  far-reaching 
effect  upon  Sheffield.  It  has  necessitated  the  keeping 
in  aljeyance  of  many  extensive  projects  of  great  public 
utility.  It  is  a  matter  for  gratification,  however  (.says 
a  Sheffield  contemporary),  that  at  least  a  vital  portion 
of  one  of  the  most  important  schemes  of  the  corpora- 
tion is  to  be  carried  to  completion  witjiout  delay. 

This  relates  to  the  work  of  covering  the  river  Sheaf 
from  Exchange-street  to  the  point  where  it  runs  into 
the  river  Don  at  Blonk-street,  a  distance  of  something 
like  120  yds. 

The  work  has  a  bearing  upon  the  contemplated 
new  market  scheme,  and  is  part  of  the  Exchange- 
street  and  Furnival-road  widening  operations. 
.\1  though  the  project  is  one  requiring  considerable 
(■Mgineering  skill,  rigid  economy  is  being  exercised 
in  its  execution,  and  it  is  expected  that  it  will  be 
completed  for  an  outlay  of  about  £9,000. 

The  work  was  well  in  hand  before  the  Treasury 
ban  came  into  effect,  and  it  was  because  of  the  pro- 
gress that  had  already  been  made,  and  on  account  of 
the  obstruction  in  the  river  and  the  interference  with 
the  waterway,  due  to  the  fixing  of  the  contractors' 
plant  and  other  things,  that  premission  was  given 
for  the  work  to  proceed.  Matters  are  proceeding  ex- 
peditiously, and  the  work,  it  is  expected,  will  be 
finished  within  the  next  four  months. 

One  of  the  most  interesting  features  connected  witli 
the  work  is  the  diversion  of  the  course  of  the  river 
in  order  to  preserve  a  uniformity  of  width.  Whereas 
the  river  Sheaf,  which  is  generally  a  sluggish  stream, 
was  originally  from  50  ft.  to  a  maximum  of  70  ft.  wide, 
its  course  has  now  been  contracted  to  a  uniform 
width  of  about  36  ft.  The  bridge  in  Exchange-street 
is  to  be  widened  from  40  ft.  to  100  ft.  by  means  of  a. 
brick  arch,  and  at  the  other  end  a  brick  arch  will 
be  erected  carrying  the  proposed  new  street,  which 
is  to  be  60  ft.  wide,  extending  from  Blonk-street  to 
Waingate.  and  absorbing  part  of  the  existing  abat- 
toirs, and  ruiniing  parallel  to  the  river  Don,  over  the 
river  Sheaf.  Between  the  two  bridges  the  river  is 
to  be  covered  with  reinforced  concrete,  and  it  will 
l)e  possible  to  erect  markets  or  any  other  buildings 
directly  over  the  tunnelled  watercourse. 

A  retaining  wall  will  be  constructed  from  the  bridge 
at  Blonk-street  to  the  shambles,  and  there  will  also 
be  a  stone  parai^fct  facing  the  river  Don,  and  running 
the  entire  length  of  the  new  street. 

Already  the  arch  over  Exchange-street  is  well  in 
hand,  and  the  mass-concrete  side  walls  for  carrying 
the  rein  forced-concrete  portion  of  the  covering  have 
been  constructed,  while  the  foundation  for  one  of  the 
abutments  over  the  bridge  which  is  to  carry  the  pro- 
po.sed  new  street  over  the  river  has  been  put  in. 

The  old  weir  has  been  removed,  and  a  new  one  con- 
structed, while  the  entrance  to  the  old  goit  connected 
with  Messrs.  Turtons'  Sheaf  works  has  been  modified. 
During  the  operations  in  this  connection  the  water 
siipi>ly  to  Messrs.  Turtons'  works  has  been  maintained 
without  interruption.  It  is  also  proposed  to  divert 
the  goit,  which  at  present  runs  the  whole  length  of 
Siiiithfield  Market,  along  Furnival-road,  thereby 
effecting  a  very  desirable  improvement. 

The  plans  and  particulars  in  connection  with  the 
scheme  were  prepared  by  Mr.  C.  F.  Wike,  the  city 
engineer,  and  the  work  is  being  carried  out  under  his 
supervision. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 

'  A  Manual  for  Municipal  and  County  Engineers  anil  Sur- 
veyors. Town  Clerks.  Clerks  to  District  Councils,  and 'other 
officers  and  members  of  local  authorities.  By  8.  O.  Turner, 
of  the  Middle  Temple,  Barrister-at-Law.  a.m.i.c.b.,  &o. 
London  :  St.  Bride's  Press,  Limited.      Price  lOs.  6d. 
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institution  of  IViunicipal  and  County  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON     (5). 


The  first  paper  to  receive-  attention  on  the  opening 
of  the  second  day's  proceedings  was  one  on 

TRENCH  OPENINGS  AND  EEINSTATEMENTS, 
by  Mr.  Reginald  Brown,  m.inst.c.e.,  m.i.mech.e., 
f!^s.i.  The  paper  is  reproduced  on  another  page  of 
this  issue.  Mr.  H.  T.  Wakelam,  m.inst.c.e.,  the 
president,  again  occupied  the  chair. 

Mr.  J.  W.  HoKTON  (Derbyshire)  remarked  that  the 
author  laid  stress  on  the  advantage  of  inspection  in 
connection  with  the  reinstatement  of  trenches,  and 
suggested  that,  given  inspection  when  the  trench  was 
being  refilled,-  the  statutory  time  for  repairs  might 
be  altogether  abolished.  His  (the  speaker's)  experi- 
ence was  contrary  to  that.  Everyone  with  experience 
of  the  difficulties  of  restoring  trenches  would  know 
that  the  period  of  six  months  allo-ft-ed  1-iy  the  Statute 
was  absolutely  insufficient,  and  that  they  could  not 
afford  to  do  away  with  a  week  of  it.  There  ought 
to  be  no  limit  of  time.  He  had  found  tliat  companies 
who  had  employed  contractors  to  do  the  work  had 
discovered  that  it  was  absolutely  impossible  so  to 
restore  the  trench  that  after  six  mouths  it  was  equal 
to  the  road.  He  had  himself,  at  the  request  of 
companies,  tried  to  restore  trenches  in  that  period, 
but  had  found  it  absolutely  impossible.  In  the  case 
of  a  trench— not  a  deep  one— which  he  had  to  restore 
the  -work  became  bad  twelve  months  later,  and  lie 
felt  it  was  the  experience  of  every  engineer  that  one 
could  not  get  a  satisfactory  reinstatement  of  trenches. 
It  was  not  equitable  that  the  highway  authority 
should  have  to  incur  expense  in  order  to  increase  the 
profits  of  any  company,  because  that  was  what  they 
did  if  they  relaxed  the  power  which  Parliament  had 
given  them. 

Mr.  G.  W.  Lacet  (Oswestry)  said  he  felt  a  certain 
sense  of  disappointment  with  the  paper.  Mr.  Brown 
was  nothing  if  not  original,  and,  though  he  was  not 
dealing  -n'ith  a  new  subject,  his  remarks  were  some- 
what original.  Mr.  Brown's  term  of  "  highway  der- 
matology "  did  not  fit  the  case  quite,  because  it  was 
more  tlian  a  skin  eruption— it  disturbed  the  whole 
structure  of  tlie  road.  Though  the  term  was  not 
altogether  inapt,  it  did,  to  his  mind,  slightly  obscure 
what,  if  translated  into  road  engineering  phraseology, 
would  not  be  called  highway  dermatology,  but  high- 
way damnology.  He  offered  that  to -Mr.  Boulnois  if 
he  chose  to  adopt  the  term  in  his  "  Glossary."  It  was 
a  very  difficult  subject  indeed,  and  he  agreed  with 
what  Mr.  Horton  said,  that  they  could  not  get  the 
majority  of  trenches  back  to  their  original  condition 
in  a  space  of  six  months,  especially  in  the  case  of 
a  longitudinal  trench,  which  broke  the  shoulder  of 
a  road.  That  particularly  applied  to  roads,  of  which 
they  had  many,  with  insufficient  foundation,  and,  so 
far  as  he  knew,  there  was  no  power  to  compel  the 
authority  or  an  individual  to  place  a  new  foundation 
where  that  foundation  did  not  exist.  ("  Question.") 
It  might  be  a  question,  but  he  thought  there  -would 
be  a  difficulty  in  enforcing  it.  He  had  a  case  of  a 
gas  trench  which  was  replaced  as  well  as  one  could 
expect,  and,  though  it  was  rolled  well,  subsidences 
were  still  taking  place  after  a  period  of  two  years. 
But  they  were  indebted  to  Mr.  Brown  for  many  of 
his  suggestions,  which  would  no  doubt  help  to  remove 
some  of  the  present  difficulties. 

Mr.  H.  Gilbert  Whyatt  (Great  Grimsby)  said  the 
report  was  highly  interesting  to  him  because  he  was 
■preparing  for  a  sub-committee  a  report  on  the  ques- 
tion of  reinstatements.  He  did  not  quite  agree  with 
the  period  of  reinstatement  for  which  companies  were 
to  be  liable.  He  found  from  the  Gas  and  Water 
Works  Clauses  Acts  they  were  liable  to  maintain 
them  for  twelve  and  not  six  months,  and  he  thought 
that,  with  the  exception  of  the  Post  Office,  twelve 
months  -was  the  term ;  but  even  twelve  months  was 
sometimes  far  too  short,  for  he  had  found  that  six- 
teen months  after  a  reinstatement  had  taken  place 
a  quick  subsidence  had  occurred.  It  might  be  quite 
sound  at  the  end  of  twelve  months,  and  at  sixteen 
months  it  seemed  t«  crystallise  and  subside  very 
quickly.  He  found  also  that  where  one  of  the  under- 
takers carried  out  the  work  with  a  sub-contractor — 
especially  with  a  tar-paved  footpath — the  tar-paving 
laste4  only  abont  eighteen  months  altogether.  They 
just  catered  for  a  specification  of  tar-paving  which 
would  last  fully  twelve  months.    The  difficulty  seemed 


to  be  that  a  local  authority  had  no  option  with  regard 
to  the  maintenance,  although  they  could  make  it 
very  awkward  for  the  company  by  compelling  them 
to  deposit  the  specification  and  plan  three  days  before 
the  opening  was  made.  If  they  made  a  schedule 
of  prices  applying  to  .small  openings,  it  -was  far  too 
costly  for  large  openings,  and  in  the  report  he  was 
preparing  he  was  going  to  suggest  a  scale  of  charges 
for  small  and  large  openings  and  long  trenches.  The 
paper  was  highly  interesting  and  exceedingly 
valuable,  but  Mr.  Brown  had  given  no  indication  as 
to  what  sort  of  mechanical  rammer  would  be  suitable 
for  all  sorts  of  trenches,  or  whether  he  proposed  to 
have  three,  four  or  six  on  each  job. 

Mr.  H.  F.  GiTLLAN  (Belfast)  said  he  was  quite  con- 
vinced it  was  quite  impossible  to  restore  trenches 
of  all  kinds  by  meolianical  means  and  have  no  settle- 
ment. They  might  be  able  to  do  it  with  a  gravel 
subsoil,  but  with  stiff  clay  or  boulders  it  was  quite 
impossible.  There  were  certain  conditions  of  subsoil 
that  could  be  rammed  solid,  but  liy  no  means  all. 
It  might  interest  to  know  what  they  had  done  in 
Belfast.  There  tlie  gas,  water  and  electric  light  all 
belonged  to  the  municipality,  and  the  committees 
had  all  agreed  that  the  Works  Committee  should 
make  the  final  restoration.  The  actual  charges  were 
levied  for  the  work,  and  the  surface  had  to  be  main- 
tained for  twelve  months  at  the  expense  of  the  par- 
ties opening.  That  ensured  a  good,  sound  job,  care 
being  at  the  same  time  exercised  that  the  department 
responsible  for  an  opening  was  not  overcharged.  A 
plumlier,  before  making  and  opening,  was  obliged  to 
take  out  a  licence — a  document  wliich  had  to  be 
signed  by  the  contractor,  and  on  -which  there  -were 
fifteen  conditions  as  to  the  way  in  wliich  the  work 
was  to  be  done.  At  the  same  time,  the  contractor 
made  a  monetary  deposit,  which  was  returned  to 
him  as  soon  as  the  work  was  completed  to  the  satis- 
faction of  the  corporation.  If  he  made  a  connection 
with  the  main  sewer  that  had  to  l>e  done  under  the 
supei-vision  of  an  inspector.  He  had  also  attached 
a  slip — which  could  be  torn  off — authorising  the 
authority  to  make  good  the  openings  at  the  con- 
tractor's expense.  Practically  all  these  openings  were 
lieing  made  good  in  that  way.  The  difficulty  had  been 
to  get  openings  properly  made  good,  and  the  con- 
tractors had  found  the  best  and  simplest  way  was 
to  get  the  corporation  to  do  the  work.  They  had 
found  it  more  economical,  and  the  work  was  done 
to  the  corporation's  satisfaction.  Postal  and  tele- 
graph openings  were  mostly  done  by  the  contractors 
for  the  Post  Office.  Until  recently  they  operated  in 
the  same  way  by  taking  out  a  licence,  and  the  deposit 
was  according  to  the  extent  of  the  openings  they 
had  to  make.  At  the  present  time  they  were  faced 
with  7  or  8  miles  of  openings,  and  recently  a  contract 
was  made  for  2  miles  of  openings,  where  they  were 
laying  telephone  wires  under  the  streets.  They  issued 
a  schedule  of  prices  to  contractors.  The  Post  Office 
had  accepted  that,  and  the  work  was  being  done  on 
it,  with-  a  charge  for  supervision,  as  was  done  with 
the  telephone  company  when  they  were  in  existence. 
Alderman  Hitchcock  (Taunton)  said  he  considered 
there  was  nothing  better  than  manual  labour  for  this 
class  of  work,  if  they  employed  their  own  men.  Com- 
panies should  have  the  right  to  open  roads  after 
notice,  but  it  shouM  be  the  duty  of  the  authority 
to  fill  in  the  trenches. 

Mr.  W.  Habptjr  (Cardiff)  said  his  contention  was 
that  when  once  they  opened  a  road  for  these  trenches 
they  coidd  not  popsibly  put  back  all  the  material 
into  the  trench  and  ram  it  into  the  same  consistency 
as  mother  earth.  He  coidd  give  instances  of  road 
surfaces  opened  up  for  works  of  one  kind  or  the  other 
where  trenches,  made  as  long  ago  as  twenty  or  thirty 
years,  were  still  of  a  different  consistency  from  the 
earth  surrounding  them.  Weather  conditions  had  a 
good  deal  to  do  with  the  restoration  of  a  trench.  He 
could  give  them  an  illustration  of  a  trench  -ivith  a 
fairly  hard  substratum  which  was  opened  two  years 
ago.  and  in  which,  although  it  was  restored  as  care- 
fully as  possible,  they  could  still  see  depressions  and 
undulations.  He  could  not  suggest  a  reason  for  these 
evils,  but  Mr.  Brown's  paper  illustrated,  to  a  very 
large  extent,  the  reason  for  these  corrugations  in  road 
surfaces.  They  could  see,  when  a  road  surface  was 
cut  up  in  that  way,  how  very  little  of  the  original 
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suriaoe  was  left,  and  how  these  soft  places  contributed 
to  corrugations  in  the  road  surface. 

Mr.  J.  BiGGLE  (Iloywood)  stated  that  Ihe  Post  O&co 
excavations  had  been  siiuill  in  his  district.  Where 
they  commenced  t-o  make  an  excavation  he  got  them 
to  give  him  a  promise  to  restore  and  maintain  for 
twelve  months.  Some  of  these  trenches  had  subsided 
within  three  months,  and  he  had  had  to  go  to  them 
again.  With  respect  to  the  reinstatement  of  gas  and 
water  trenches,  he  made  a  point  of  sending  his  order 
for  the  reinstatement  at  their  expense.  They  used 
to  have  a  system  of  charging  Is.  per  yard.  They 
found  that  was  not  sufficient  where  they  had  a  small 
trench  of  two  or  three  yards,  but  if  they  had  a  large 
trench  it  paid.  He  thought  it  fairer  to  make  a  charge 
for  the  actual  cost  of  the  work. 

Mr.  J.  W.  CocKRiLL  (Great  Yarmouth)  agreed  that 
the  filling  of  a  trench  was  greatly  improved  by  adding 
water  where  they  had  a  sandy  subsoil  to  deal  with. 
But  if  they  tried  it  on  a  clay  subsoil  they  would 
probably  have  to  take  the  soil  out  of  the  trench  again. 
The  Po.=;t  Office  had  recently  relaid  the  whole  of  their 
mains  underground  in  Yarmouth,  and  the  corporation 
insisted  upon  the  openings  being  restored  by  the  cor- 
poration workmen  at  the  actual  cost  plus  7i  per  cent 
for  administration  and  supervision.  The  Post  Office 
were  now  asking  the  corporation  to  do  it  at  cost  with- 
out allowing  anything  for  supervision. 

Mr.  Brown,  in  replying,  said  he  was  not  going  to 
deal  with  the  speakers  ad  lib.  It  was  no  use  trying 
to  write  a  paper  with  which  every  surveyor  agreed. 
He  would  ask  if  the  matter  was  of  sufficient  import- 
ance for  the  council  to  make  suggestions  to  districts 
as  to  some  definite  specification  to  l>e  followed  by 
those  who  opened  the  roads.  Some  years  ago  ho 
wrote  a  paper  on  artificial  stone,  aifd  he  suggested 
that  a  specification  should  be  drafted.  The  council 
took  up  the  matter,  and  issued  a  draft  specification. 
He  thought  this  matter  was  quite  as  important  as 
artificial  stone  making.  He  did  not  think  the  period 
mattered  much.  His  view  was  that  they  should 
relieve  the  companies  entirely  from  maintenance. 

(To  be  continued.) 


A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.ixsi.c.K.  St.  Bride's  Press,  Limited,  24  Bride-lane, 
Fleet-street, E.G.  Price  2s.— Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  road  terms;  in  addition  he  had  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new  language ;  Mr.  Boulnois  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  mecum  which  no  one  has  attempted 
before. — PiTtsmoulh  Times. 


APPOINTMENTS  VliCANT. 

OFFICUL  and  similar  ADTIBTIS2HXST9  BBrBITBD  V?  TO  4.30  P.M. 
ON    THCBSDATS    WILL    Ba    INSBCTBD    IN    TBB    FOLLOWINO    DAT'S    IB3DB. 

but  those  responsible  for  tficir  despatch  are  recommended 
to  arrange  that  they  altall  rrach  TBB  8i;rtbiob  office  hy  Tioon 
on  WBDNE3DATS  to  ensure  their  inclusion  in  the  weekly  list  0/ 
summaries  Such  advertisements  may,  in  cases  of  emeroency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter. 

INSPECTOR.— July  24th.»-Nantwich  Urban  Dis- 
trict Council.  £100— ei20.— A.  E.  Whittingham,  clerk, 
7  Mill-street,  Nantwich. 

ASSISTANT  INSPECTOR.-July  24th.— Nortliwood 
Urban  District  Council.  £120  per  annum. — Mr.  E.  R. 
Abbott,  Council  Offices. 

ROAD  FOREMAN.— July  24th.— Penge  Urban  Dis- 
trict Council.  £2  per  week,  with  free  living  quarters. 
—Mr.  H.  W.  Longdin,  surveyor.  Town  Hall. 

SURVEYOR  AND  INSPECTOR.— July  27th.— Llan- 
drindod  Wells  Urban  District  Council.  £140  a  year. 
— Mr.  D.  C.  Davies,  clerk.  Town  Hall,  Llandrindod 
Wells. 

SURVEYOR.— July  28th.— East  Kerrier  Rural  Dis- 
trict council.  £80— £100  a  year.— Mr.  H.  Truscott, 
clerk. 

INSPECTOR  OF  NUISANCES.— August  3rd.- 
Holsworthy  Rural  District  Council.  £90  per  annum. 
—Mr.   C.   Kinsman,  clerk,   Holsworthy,   Devon. 

HIGHWAY  SURVEYOR.  —  August  4th.— East- 
bourne Rural  Distrjct  Council.  £200  per  annum. — 
Mr.  T.  E.  Varley  Kirtlan,  clerk,  92  Terminus-road, 
Eastbourne. 


ASSISTANT.— Wakefield  Town  Council.— Water 
works  Engineer,  Town  Hall,  Wakefield. 

CLERK.- Dorset  County  Council.— Mr.  E.  Archdal 
Ffooks,  clerk^County  Offices,  Dorchester. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sibilak  ADVEr.iisEME.Nis  received  cp  to  4  30  p  « 

ON    THCRSDAIS    will     BB     inserted     in    the    following     day's     IS3DB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrvbtor  office  by  noon 
on  WEDNESDAYS  to  ensjre  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

FINCHI.^Y.— July  26th.— For  the  internal  decora- 
tions of  workmen's  dwellings,  for  the  urban  district 
council. — Mr.  C.  J.  Jenkin,  engineer  and  surveyor. 

WILTS. — July  26th. — For  the  erection  of  sanatoria, 
for  the  county  council.  —  County  Surveyor,  Trow- 
bridge. 

KENT.— July  26th.— For  the  execution  of  summer 
repairs  to  .school,  for  the  Education  Committee.— Mr. 
\V.  H.  Robinson,  architect.  Sessions  House,  Maid- 
stone. 

ROCHESTER.— July  27th.— For  the  enclosure  and 
conversion  of  a  railway  arch  for  use  as  a  fire-engine 
house,  for  the  corporation.— City  Surveyor,  Guildhall. 
WALSALL.— July  27lh.— For  alterations  to  sub- 
stations, for  the  corporation.— Borough  Electrical  En- 
gineer, Wolverhamptou-street,  Walsall. 

HOLLAND  (Lines).— July  27th.— For  alterations  at 
a  school,  for  the  Education  Committee.— Mr.  E.  J.  A. 
Christie,  county  architect.  Sessions  House,  Boston. 

SOMERSET.- July  28th.— For  the  rebuilding  of 
Ham  Bridge,  consisting  of  the  taking  down  of  the 
existing  bridge  and  erecting  a  new  bridge  w'ith  rein- 
forced concrete,  for  the  county  council. — Mr.  Edward 
Stead,  county  surveyor.  County  Council  Offices,  Wells. 
SIIL'IFFIELD.-July  30th.— For  the  erection  of  a 
pump-room  at  generating  station,  for  the  corpora- 
tion.— Electricity  Offices,  Commercial-street,  Shef- 
field. 

WOLVERHAMPTON.-July  31st— August  16th.— 
For  foundations  for  cooling  tower,  and  for  a  pump- 
liouso  building  at  electricity  works,  for  tlie  corpora- 
tion.— Mr.  S.  T.  Allen,  engineer,  Electricity  Works, 
Commercial-road. 

GLASGOW.— August  2nd.— For  additions  to  Allan 
Glen's  school,  for  the  School  Board. — INlr.  J.  Chirk, 
clerk,  129  Bath-street,  Glasgow. 

RAWTENSTALL.— August  0th.— For  the  erection  of 
a  workshop,  for  the  corporation. — Mr.  J.  Johnson, 
borough  surveyor. 

DUNDEE. — August  7th. — For  the  construction  of  the 
colunuis,  beams  and  floors  forming  the  reinforced- 
concrete  framework  of  the  superstructure  of  the  city 
ball,  for  the  corporation. — City  Architect,  City  Hall. 

WOKING. — August  9th. — For  the  construction  of  a 
bridge  over  the  Basingstoke  Canal,  for  the  urban 
district  council. — Mr.  G.  J.  Wooldridge,  engineer  and 
surveyor. 

MERTHYR.— August  9th.— For  the  erection  of  160 
workmen's  dwellings,  for  the  corporation.— Borough 
Archite<^^t,   Town  Hall. 

Engineering:   Iron  and  Steel. 

ROTHERHAM.— July  24tli.— For  the  supply  of 
smudge  and  pea  nuts,  cable,  and  meters,  for  the 
electricity  department.  —  Engineer  and  Manager, 
Electricity  Works.. 

MERTHYR.— July  26th.— For  the  supply  of  steel  and 
cast-iron  pipes,  and  for  laying  3i  miles  of  pipe  lines, 
for  the  corporation.— Sir  Alex.  Binnie,  Son  &  Deacon, 
St.  Stephen's  House,  Victoria  Embankment,  S.W. 

DUBLIN.^! uly  26th.— For  the  supply  of  electricity 
cables  and  other  works,  for  the  corporation.— City 
Electrical  Engineer. 

GUILDFORD.— July  27th.— For  tlie  removal  of  old 
bridge  and  the  construction  of  a  new  bridge,  for  the 
rural  district  council.— Mr.  J.  Anstee,  engineer.  Coun- 
cil Offices,  Commercial-road. 

SOMERSET.— July  28th.— For  rebuilding  a  bridge, 
for  the  county  council.- County  Surveyor,  Wells. 

LEICESTER.— July  29th.— For  the  disposal  of  about 
45  tons  of  mostly  old  24-in.  diameter  cast-iron  pipes, 
and  two  lengths  "of  18-in.  wrought-iron  or  steel  riveted 
tubes  and  special  castings.— Mr.  E.  George  Mawbey, 
borough  engineer. 
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SHEFFIELD.— July  30th.— For  -ivater  service  con- 
duit, screen  chamber,  penstocks,  valves,  and  piping, 
for  the  Electric  Supply  Committee.— Mr.  S.  E.  Fedden, 
manager  and  engineer,  Commercial-^eet. 

DARLINGTON.^July  31st.— For  the  supply  of  a 
3-ton  or  5-ton  motor  lorry,  for  the  corporation. — Mr. 
C.  Winter,  borough  surveyor. 

ALTON.^August  4th. — For  steel  girders  and  steel 
trough  flooring  for  a  bridge  of  15  ft.  clear  span,  for 
the  rural  district  council.— Mr.  C.  W.  Maiidsley,  sur- 
veyor. Park  Close-road,  Alton,  Hants. 

MIDDLESBROUGH.— August  6th.— For  the  con- 
struction of  a  timber  jetty,  for  the  Port  Sanitary 
Authority.— Mr.  I.  C.  Barling,  Royal  ExchanLre, 
Middleslirough. 

RANGOON.-^August  11th.— For  the  installation  of 
a  system  of  fire  alarms,  for  the  municipality. — 
Messrs.  Ogilvy,  Gillanders  &  Co.,  67  Cornhill,  Lon- 
don. E.G. 

RICHMOND,  N.S.W.— Septemlier  6th.— For  the 
supply  and  erection  of  two  units,  each  consisting  of 
a  centrifugal  pump  and  electric  motor,  for  the  Metro- 
politan Board  of  Water  Supply  and  Sewerage,  Sydney. 
— Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73  Basinsliall-street,  E.G. 

Gas  and  Electricity. 

AYLESBURY.— July  28th.— For  supplying  and  fix- 
ing electric  motor  and  pump,  for  the  urban  district 
council. — Mr.  W.  H.  Taylor,  engineer  and  surveyor. 

Roads. 

LITTLE  LEVER.— July  24th.— For  the  supply  of 
road  materials  and  labour,  for  the  urban  district 
council. — Mr.  J.  Seddon,   surveyor. 

RUISLIP-NORTHWOOD.  —  July  24th.  —  For  the 
supply  of  522  tons  of  bituminous  granite,  217  yds.  of 
hand-picked  hardcore,  and  330  tons  of  broken  granite, 
tor  the  urban  district  council.  —  Mr.  Edmund  R. 
Abbott,  clerk.  Council  Oflaces,  Northwood,  Middlesex. 

WESTHAMPNETT.— July  26th.— For  steam  rolling 
during  the  year,  for  the  rural  district  council. — Mr. 
W.  D.  Rasel'l,  clerk,  5  South-street,  Chichester. 

DOVER.— July  26th.— For  the  supply  of  Guernsey 
granite,  Guernsey  chippings,  and  Guernsey  sittings, 
for  the  corporation.— Mr.  R.  E.  Knocker,  town  clerk. 

ROWLEY  REGIS.-July  26th.— For  raising  a  high- 
way and  constructing  sewers,  for  the  urban  district 
council. — The  Surveyor. 

SCUNTHORPE.— July  26th.— For  the  supply  of  any 
quantity  up  to  400  tons  of  broken  granite  of  approved 
quality,  for  the  urban  district  council. — Mr.  Herbert 
Heap,  engineer  and  surveyor. 

HIPPERHOLME.— July  26th.— For  the  supply  of 
broken  granite,  chippings,  and  tarred  road  materials, 
for  the  urban  district  council. — Mr.  G.  W.  Thompson, 
engineer  and  surveyor. 

GLASGOW.— July  27th.— For  constructing  roads 
and  drains,  for  the  corporation. — Office  of  Public 
Works,  60  Cochrane-street. 

SOYLAND.— July  27th.— For  taking  u])  and  relaying 
800  yds.  super,  of  setts,  for  the  urban  district  coun- 
cil.— The  Surveyor. 

CARDIFF.— July  29th.— For  the  execution  of  street 
improvement  works,  f9r  the  corporation. — City  En- 
gineer. 

TISBURY.— August  3rd.— For  the  hire  of  steam 
roller,  for  the  rural  district  council. — Mr.  E.  Plummer 
Davies,  surveyor. 

BRAINTREE.— August  4th.— For  the  supply  of  701) 
to  1,000  tons  of  broken  granite,  for  the  urban  district 
council. — Mr.  H.  H.  Nankivell,  surveyor.  Vestry  Hall. 

ALVESTON.— August  7th.— For  the  supply  of  tarred 
slag  and  tarred  limestone,  for  the  urban  district  coun- 
cil.—]\Ir.  W.  J.  Holbrooke,  clerk. 

Sanitary. 

RO.MFORD.— July  24th.— For  tlie  construction  of 
manholes,  for  the  urban  district  council. — Mr.  T.  H. 
Ridge,  surveyor. 

HAMILTON.— July  26th.— For  the  supply  and  in- 
stallation of  sanitary  fittings  and  laundry  and  wash- 
house  plant,  for  the  Middle  Ward  District  Conmiittee. 
—Messrs.  Sydney  Mitchell  &.  Wilson,  architects,  13 
Young-street,  Edinburgh. 

TIVERTON.— July  27th.— For  laying  stoneware  pipe 
sewer  with  manholes,  for  the  rural  district  council. 
— Mr.  R.  Ellis,  sanitary  inspector. 


MELTON  MOWBRAY— July  27th.— For  the  con- 
struction of  sewers  and  manholes,  for  the  rural  dis- 
trict council. — The  Surveyor. 

CANNOCK.— July  28th.— For  the  provision,  laying 
and  jointing  of  about  56  yds.  of  9-in.  pipes  and 
272  yds.  of  9-in.  stoneware  sewers,  and  other  incidental 
works,  for  the  urban  district  council. — Mr.  R. 
Blanchard,  engineer  and  surveyor.  Council  Offices. 
Cannock. 

MERTHYR.— July  31st.— For  the  supply  of  horses 
and  drivers  for  scavenging  work,  for  the  corporation. 
—Medical  Officer  of  Health,  Towu  Hall. 

WARRINGTON.— August  3rd.— For  the  removal  of 
the  contents  of  pails  and  ashtubs,  for  the  rural  dis- 
trict council. — Mr.  F.  W.  Kerfoot,  inspector,  Bewsey 
Chambers,  Warrington. 

lOAST  GRINSTEAD.— Augu.st  4th.— For  laying  300 
yards  of  stoneware  sewer  and  the  construction  of 
manholes,  for  the  rural  district  council. — Mr.  C.  Tur- 
ton,  engineer  and  surveyor,  6  High-street,  East  Grin- 
stead. 

ASHBY  WOULDS.— August  14th.— For  laying  cast- 
iron  and  stoneware  pipe  sewers,  and  constructing 
manholes,  for  the  urban  district  council. — Mr.  H. 
Walker,  consulting  engineer,  408  Mansfield-road,  Not- 
tingham. 

BUNGAY. — August  16th. — For  house  scavenging,  for 
the  lu-ban  district  council. — Mr.  P.  J.  Sprake,  clerk. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


•  Accepted. 


t  Eecommended   for  acceptance. 

lovisionally  accepted. 


ELY. — For  the  building  of  an  isolation  hospital,  for  the 
tu'ban  and  rural  district  council. — Mr.  S.  J.  Wearing, 
architect.  Norwich  : — 

H.  Koolie  &  Sons,  Cambridge  

Kidman  &  Sons,  Cambridge  . . 

Thornhill    Brothers.   Lincoln 

E.  J.  Smith.  Bunwell 

r.   Tucker.   Ely 

Parren  &  Son,  Earith,  Hunts  * 

E.  Shanks,  Chatteris 

Tash  &  Langley,  King's  Lynn         


f3,493 
3,483 
3,338 
3.333 
3,266 
3,228 
3.208 
2,955 


6ELLYGAEK. — For  kerb,  channel,  and  drainage  works,  for 
the  urban  district  council. — Mr.  F.  Eead,  surveyor,  Hen- 
goed,  Glam.  : — 

F.    Hayes,    Liverpool        £204 

A.   Wame.   Abert.ysswg    , .  ...  178 

F.  &  R.  Lewis.  Gilfach 175 

W.  Jones,  Llanbradach 147 

G.  P.  Trentham.  Limited,  Birmingham  146 

H.  Protheroe,  Merthyr  Tydfil     .         133 

Blackburn  &  Evans,  Troedyrhiw       129 

J.  Lawrence,  Bargoed 127 

J.  P.  Packer,  Ystrad    Mynach  *        121 


TOTNES. — For  laying  .3-in.  cast-iron  water  main,  for  the 
rural  district  council. — Mr.  W.  J.  Goode,  surveyor,  Buck- 
fastleigh  : — 

Steer  &  Pearce,  Plymouth,  £311. 


UCKFIELD. — For    the    supply    of    road    materials,  for    the 

urban  district  council  : — 
Scotch  Granite. — Hudsons,  Limited,  1,000  tons  at  16s.  8d.  per 

ton. 
Mountsorrel    Granite.— Mountsorrel  Granite  Company,  1,000 

tons  at  16s.  6d.  per  ton.* 
Croft.  Leicestershire  Granite. — C.  H.  Kobchenowe.  1,000  tons 
at  16s.  5d.  per  ton. 


W.VLTHAMSTOW.— For  exterior  painting  to  various  schools, 
for  the  Education  Committee. — Mr.  H.  Prosser,  Architect 
and  surveyor  to  the  Education  Committee  : — 

Ql'EEN'S-ROAD    SCUOOL. 
■\V;lllli:illl-tM»  £199 

1E« 


n.  vr.  h 

A.   11,    Inns.   l..iii.|oii,    l:i'. 

A.  C.  Barton.  \Valtli,uii-t..w 

F.    i;.   McBride.    U  althamstow  ' 

A.  .1.  Wick,  Walthamstow 

.1.   S.   Fenn.   Woolwich 

J.  .1.  Woollaston.  London,  W.C. 

Blackhorse-road  SrnooLs 

D.  W.  Lucas,  Walthamstow 

A.  G.  Barton.  Walthamstow 

A.  H.  Inns,  London,  E.C. 

A.  Tranter.  Tottenham   .  . 

J.   J.   Woollaston,  London.  W.C. 

F.  E.  McBride,  Walthamstow     . 

A.  J.  Wick,  Walthamstow  »     . 

J.  S.  Fenn,  Woolwich 

Edinbdrgh-road  School. 

D.  W.  Lucas,  Walthamstow 
F.  E.  McBride,  Walthamstow 
J.   S.   Fenn.   Woolwich 
A.  K.  Inns.  London,  EC. 
J.  Sands,  Walthamstow 
A.  G.   Barton,  Walthamstow 
A.  J.  Wick,  Walthamstow  " 
J.  J.  Woollaston,  London,  W.C. 
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Minutes  of  Proceedings. 


Sewage  Purification 

by 

Forced  Aeration. 


The  paper  of  Mr.  -J.  P. 
Wakeford,  m.inst.c.e.,  on  his 
experiments  at.  Wakefield  was 
verj  useful,  on  the  occasion  of 
the  recent  annual  meeting  of  the  Institution  of 
Municipal  and  County  Engineers,  in  focussing  atten- 
tion on  the  latest  phase  of  the  sewage  problem. 
As  the  author  remarked,  the  purification  of  sewage 
by  foi-ced  aeration  is  bj-  no  means  new.  Over 
twenty'  ^ears  ago  Lowcock  and  Waring  carried  out 
a  number  of  experiments  by  forcing  air  into  the 
filters  ;  but  it  is  only  recently  that  aeration  has  been 
tried  in  conjunction  with  ""activated  sludge."  The 
slimy  film  on  the  top  of  the  filter  has  long  been 
looked  upon  as  the  chief  source  of  the  purification 
both  of  water  and  sewage.  It  is  well  known  that 
water  engineers  do  not  attempt  to  use  a  filter  imme- 
diately after  it  has  been  cleaned,  but  that  the}'  run 
to  waste  a  certain  amoui.t  of  water  until  the  sur- 
face film,  which  contains  the  purifying  bacteria,  is 
formed.  The  new  method  seeks  to  dispense  with 
filtering  materials  by  converting  sewage  sludge 
into  '■  activated  sludge  '"  by  forced  aeration.  It  is 
claimed  to  be  a  speeding  up  of  biological  methods, 
and  is  not  applicable  to  sterile  sewage  and  sterile 
sludge.  Mr.  Wakeford  found  that  with  thoroughly 
activated  sludge  it  was  possible  completely  to  oxi- 
dise the  ammonia  present  after  two  hours'  aeration. 
With  an  avei-age  aeration  of  two  hours  the  purifica- 
tion by  tlie  oxygen  absorption  and  albuminoid 
ammonia  tests  was  equal  to  that  by  chemical  pre- 
cipitation and  bacterial  filters.  Oxidation  is  influ- 
enced greatly  by  temperature,  and  the  sewage  is 
much  more  rapidly  clarified  in  summer  than  in 
winter.  The  results  now  obtained  are  fairly  sR.tis- 
factory,  but  with  an  improved  method  of  diffusing 
the  air  these  can  certainly  be  expected  to  improve. 
Unequal  porosity  of  the  tiles  and  uneven  diffusion 
of  the  air  are  the  chief  defects  with  the  present 
forms  of  false  floors.  Whether  a  continuous  flow  or 
"  fill  and  draw  "  method  is  best  is  a  matter  for 
further  investigation.  The  experience  with  contact 
beds  and  percolating  filters  should  be  useful  in 
deciding  this  point.  There  are  other  matters  re- 
.-juiring  careful  attention  with  this  system.  The 
activated  sludge  contains  a  large  percentage  of 
moisture,  and  it  will  therefore  be  more  costly  to 
press,  but  it  is  claimed  that  it  has  a  high  manurial 
value.  With  a  much  higher  percentage  of  purifica- 
tion in  the  tanks  the  eflluent  could  be  passed 
through  filters  at  a  much  higher  rate,  and  thus 
reduce  the  area  of  the  filters,  where  their  use  was 
found  necessary.     In  addition   to   quicker  purifica- 


tion, increased  fertilising  value,  and  the  saving  in 
filters,  it  is  claimed  that  there  is  less  putrefaction 
and  offensive  smells,  and  reduced  capital  cost  and 
maintenance  charges  for  the  outfall  works. 

In  the  discussion  on  Mr.  Wakeford's  paper  several 
of  these  conclusions  were  challenged.  While  the 
sj'stem  was  thought  a  step  in  the  right  direction,  it 
was  considered  by  several  speakers  a  debatable 
point  whether  the  smell  would  be  less  or  capital 
costs  and  maintenance  be  reduced.  It  was  recog- 
nised that  different  sewages  required  different 
treatment,  and  that  even  in  the  same  town  the 
sewage  varies  in  strength  and  volume  each  hour  of 
the  day.  Temperature  plays  such  an  important 
part  in  the  purification  that  the  question  of  open  or 
closed  tanks  will  have  to  be  considered.  Attention 
was  called  to  the  fact  that  2.5  per  cent  sludge 
capacity  was  required  in  the  tanks,  that  no  satis- 
factorj-  method  of  diffusion  was  known,  and  that 
the  tremendous  amount  of  air  requiied  was  a  costly 
item.  As  the  rate  of  purification  in  the  tanks  fell 
rapidly  after  the  first  hour,  it  was  suggested  that 
one  hour's  aeration  would  be  sufficient,  and  that  the 
filters  could  do  the  rest  more  cheaply.  Again,  it  was 
said  that  to  work  this  system  successfully  it  would 
be  necessary  for  every  engineer  to  have  a  qualified 
chemist  on  his  staff'.  Mr.  Watson,  whose  large 
experience  entitles  him  to  be  heard  with  respect, 
was  of  opinion  that  Mr.  Wakeford  would  have  to 
modify  many  of  his  conclusions.  Though  the  pro- 
cess was  a  natural  one.  Nature  was  being  foi-ced  into 
methods  which  interfered  with  its  simplicity.  Novel 
or  exceptional  methods  should  be  eliminated.  Diffi- 
culty would  be  experienced  in  many  towns  with  the 
acids  in  the  sewage,  which  are  in  some  cases  so 
strong  as  to  destroy  the  impellers  of  centrifugal 
pumps  in  five  months.  The  discharge  from  gas 
plants  or  residuals  destroyed  all  organisms  for  a 
time.  The  pressure  at  which  the  air  is  supplied  and 
the  volume  per  gallon  of  sewage  is  a  matter  for 
experiment  in  each  town.  Mr.  Martin  at  Salford 
finds  the  time  vary  from  one  to  twelve  hours  accord- 
ing to  the  condition  of  the  sewage.  He  also  finds 
difficulty  in  gauging  the  quantity  of  air  supplied,  as 
no  reliable  air  meter  appears  to  be  on  the  market. 
He  has  not  yet  been  able  to  find  a  dift'user  which 
will  hold  the  sewage  up  and  let  air  go  through 
without  the  openings  getting  choked.  The  dis- 
cussion of  this  question  again  calls  attention  to  the 
importance  of  the  engineer  in  settling  the  sewage 
problem.  Collaboration  between  the  chemist  or 
bacteriologist  and  the  engineer  is  necessary,  for 
when  principles  have  to  be  put  into  a  practical  form 
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it  is  the   engineer   who   is   called  on    to    solve    the 
diiEculty. 

British   Fire  *^"®  ^'^  *'^®   characteristic   fea- 

Preventinn  tures   of   the   war   in    which    the 

Committee's  War  country  has  been  engaged  for  the 
Emergency  Work.  ^  twelve  months  is  the  liability 
to  which  we  have  been  subject  of 
attacks  by  hostile  aircraft.  Jloreover,  the  risk 
from  this  source  has  by  no  means  been  limited  to 
loss  of  life  and  damage  to  property  by  explosions, 
but  the  use  of  the  incendiary  bomb  has  enormously 
increased  the  possibility  of  serious  outbreaks  of 
tire.  Special  steps  have  been  taken  to  meet  this 
risk,  and  it  is  not  surprising  to  find  that  consider- 
able assistance  in  this  direction  has  been  rendered 
to  the  authorities  by  the  British  Fire  Prevention 
Committee.  Among  the  special  features  of  this 
war  emergency  work  dealt  with  by  the  committee 
during  the  first  year  of  the  war  may  be  mentioned 
the  establishment  of  a  Fire  Survey  Force.  At  the 
outbi-eak  of  war  the  committee  formed  a  Special 
Force  of  100  survej-ors  to  undertake  at  short  notice 
any  fire  surveys  required  by  the  Government  in  an 
honorary  capacity.  Over  900  establishments  taken 
over  for  war  emergency  work  all  over  the  country 
were  surveyed.  Latterly  re-surveys  have  been  made 
in  cases  of  special  fire  risk.  The  committee  also 
established  a  Warning  Service  embracing  the  pre- 
paration and  free  issue  of  a  large  number  of  public 
"  fire  wai'nings "  in  connection  with  the  war 
emergency  disseminated  by  the  committee  in  the 
form  of  posters,  circular  letters,  or  as  notices.  The 
special  classes  of  risk  under  review,  for  which 
special  notices  were  issued,  included  hospitals, 
convalescent  homes,  refugee  hostels,  schools,  billets, 
factories,  and  farms,  for  each  of  which  a  separate 
form  of  warning  was  prepared,  whilst  aircraft 
hazards  were  dealt  with  on  general  lines.  The 
total  issue  of  posters  and  so  forth  exceeds  200,000. 
The  issue  of  these  posters  involved  a  careful  distri- 
bution with  directions,  and  arrangements  were  also 
made  for  various  organisations  and  societies  to 
reproduce  those  that  concerned  their  members  ; 
moreover,  the  majority  of  the  "  warnings "  were 
reproduced  fi-om  time  to  time  in  the  daily  and 
technical  press.  Another  work  undertaken  by  the 
committee  was  the  organisation  of  a  special  fire 
service  force  at  the  outbreak  of  the  war,  comprising 
ex-fire  brigade  officers  and  foremen.  This  was 
originally  brought  into  such  a  form  as  to  make  300 
firemen  readilj'  available  for  mobilisation  in  sections 
within  forty-eight  hours. 

The  whole  of  the  complex  work  arising  out  of 
these  services  has  been  carried  out  by  a  Head- 
quarters Sub-committee,  loyally  assisted  by  the 
clerical  staff  of  the  committee,  and  in  its  opera- 
tions the  committee  invariably  kept  in  close  touch 
with  the  Government  Departments  and  other  central 
authorities  concerned.  The  work  of  the  committee 
has  been  cordially  received,  and  its  Technical 
Enquiry  Office  in  particular  was  largely  used  by 
the  public.  The  results  of  the  work  have  been 
far  reaching.  The  great  care  taken  by  the  public 
on  simple,  sensible,  and  inexpensive  lines  to  prevent 
outbreaks  of  fires  and  to  meet  them  with  organised 
self-help  is  extraordinary,  and  must  affect  the 
reduction  of  the  fire  loss  after  the  war  as  it  has 
during  the  war.  The  fire  loss  during  the  war  has 
been  substantially  reduced,  the  number  and  extent 
of  the  fires  being  materially  less.  Although  there 
may  have  been  fires  in  certain  classes  of  factories 
and  stores,  due  either  to  pressure  of  work,  inexpe- 
rienced personnel,  or  possible  incendiarism,  the 
work  of  the  committee  has,  on  the  whole,  been  most 
effective  in  preventing  loss  of  life  from  fire,  in  the 
conservation  of  property,  and  in  reducing  the  incon- 
venience caused  by  fires  in  war  time.  Indications 
of  the  appreciation  of  these  results  have  not  been 
lacking,  and  the  British  Fire  Prevention  Committee 
has  once  mere  earned  the  thanks  of  the  public  for 
its  work  on  their  behalf. 


The  Corporation  of  Morecambe 
Battery  Trams,  bid  fair  to  become  the  pioneers 
in  this  country  of  the  system  of 
battery-driven  tramcars.  The  tramway  service  of 
the  town  has  been  worked  by  animal  traction  for 
many  years  past  with  considerable  success,  but  in 
these  days  it  has  become  almost  a  matter  of  neces- 
sity seriously  to  discuss  the  adoption  of  electricity 
as  a  motive  power.  In  doing  so  the  corporation  at 
once  found  themselves  in  a  difficulty  owing  to  the 
peculiar  circumstances  of  the  town  and  district, 
whicli  are  such  as  virtually  to  preclude  the  adoption 
of  either  the  conduit  or  trolley  systems.  As  regards 
the  former  there  is  at  Morecambe  not  only  the 
usual  objection  on  the  score  of  expense,  but  the 
further  very  practical  difficulty  of  the  possible 
interference  of  the  service  by  the  incursion  of  the 
sea.  On  the  other  hand,  it  is  felt  that  the  adoption 
of  the  overhead  system  would  be  prejudicial  to  the 
best  interests  of  the  town,  owing  to  its  effect  upon 
the  scenery  of  the  neighbourhood.  We  do  not  here 
intend  to  enter  into  any  discussion  as  to  the  validity 
of  the  last-named  objection.  Suffice  it  to  say  that 
it  appears  cogent  to  the  authority  upon  the  spot, 
and  that  it  has  led  to  the  consideration  of  a  scheme 
for  replacing  the  existing  horse-drawn  vehicles  bj^ 
battery-driven  cars.  Tlie  system  has  already  been 
adopted  in  some  towns  in  America,  but  the  More- 
cambe scheme  is  of  peculiar  interest,  inasmuch 
as  if  it  matures  it  will  be  the  first  of  its  kind 
in  this  country.  The  necessary  capital  expenditure 
is  stated  to  be  about  £18,000  to  cover  the  provision 
of  twelve  double-deck  cars  together  with  a  depot 
and  charging-station  and  the  required  extension  of 
the  mains,  and  the  total  running  cost,  including  the 
repayment  of  this  capital,  is  guaranteed  not  to 
exceed  5M.  per  car  mile.  These  details  appear 
from  a  very  interesting  paper  on  the  general  sub- 
ject of  Battery  Vehicles  as  an  Adjunct  to  Tramways 
which  was  read  by  Mr.  W.  H.  L.  Watson  at  the 
recent  annual  meeting  of  the  Tramways  and  Light 
Railways  Association,  and  in  which  the  very  satisfac- 
tory results  that  have  attended  the  establishment 
of  battery  omnibus  routes  in  various  towns  were 
also  considered.  The  latter  vehicles  are  of  special 
value  in  building  up  routes,  prior  to  the  extension 
of  a  full  tramway  service,  as  the  installation  is  at 
once  cheaper  and  of  greater  mobility.  The  com- 
paratively low  running  cost  is  a  large  factor  in 
favour  of  these  vehicles,  and  again  goes  to  show 
that  the  battery  vehicle  has  a  future  before  it.  If 
the  ^Morecambe  corporation  decide  to  embark  upon 
their  scheme,  the  result  will  be  watched  with  gi-eat 
interest. 


The  decision  of  the  Coui't  of 


t- _,     Appeal   m   the    case   of  Be£   v. 

-erection  of      t^    .    n        tt  ?        r,-  .   ■  ,   ^ 

_,    _   .,_,.  J^oots  Lray  Urban  Distnct  Ccnin- 


The  Partial 
Re- 
Old   Buildings.       .,     -.r       ,-,     ■       i  .,      , , 

cd,    No.    J,    IS   of    considerable 

importance  both  to  local  authorities  and  to  property 
owners.  Questions  have  frequently  arisen,  where 
alterations  were  being  made  to  a  building,  as  to 
whether  the  operations  amounted  to  the  erection  of 
a  new  building,  so  as  to  necessitate  the  submission 
of  plans  to  the  local  authority  in  compliance  with 
the  by-laws.  In  the  case  of  James  v.  Wyvill  it  was 
held  that  it  was  a  question  of  fact,  in  each  individual 
instance,  whether  or  not  a  new  building  was  being 
erected.  Sec.  23  of  the  Public  Health  Acts  Amend- 
ment Act,  1907,  however,  provides  that  for  the  pur- 
poses of  that  Act  and  the  Public  Health  Acts  and 
any  by-laws  made  thereunder  the  re-ei-ection,  wholly 
or  partially,  of  any  building  of  which  an  outer  wall 
is  pulled  down  to  within  ten  feet  of  the  surface 
shall  be  deemed  the  erection  of  a  new  building. 
In  the  Foots  Cray  case  the  appellants  pulled  down 
part  of  a  very  old  inn,  including  certain  outer  walls, 
and  gave  notice  to  the  council  of  their  intention  to 
erect  a  new  part  on  the  site  of  the  part  pulled 
down— such  new  part  to  fit  into  the  old  part  which 
had  been  left  standing — and  they  submitted  plans  of 
the  new  part  only.     The  council  contended  that  the 
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plans  should  liavo  comprisetl  the  entire  building, 
iucluding  the  old  part,  and  they  refused  to  pass 
them.  The  apiiellants  then  obtained  a  rule  nisi  for  a 
mandamus  to  the  council  to  appi-ove  the  plans,  but 
the  Divisional  Court  discharged  the  rule.  From 
that  decision  the  appellants  appealed.  The  Court  of 
Appeal  overruled  the  Divisional  Court  and  allowed 
the  appeal,  holding  that  the  new  part  was  the  only 
new  building  being  erected,  and  that  the  appellants 
had  therefore  complied  with  the  by-laws.  The 
rule  for  a  mandamus  was  therefore  made  absolute. 
There  will,  we  think,  be  many  who  will  consider  that 
there  is  a  great  deal  to  be  said  in  favour  of  the 
view  of  the  Divisional  Court  (thus  overruled)  — 
namely,  that  the  whole  building  {i.e.,  the  old  part 
plus  the  new  part)  should,  under  sec.  23  of  the  Act 
of  1907,  be  deemed  to  be  a  new  building.  However 
this  view  is  of  coui-se  no  longer  maintainable,  and 
the  decision  will  at  all  events  relieve  local  authorities 
and  their  surveyors  from  the  responsibility  of 
attempting  to  discriminate  in  varying  circum- 
stances when  old  buildings  are  being  partially  re- 
erected. 


DroJtwich    Rural 

Council 
and  the  Roads. 


Zeal  for  economy  in  the  upkeep 
of  the  roads,  while  pi-aiseworthy 
in  the  abstract  at  the  present  junc- 
ture, may  pi-ove  very  ill-advised 
in     practice,     as    the     members     of     the     Droit- 
wich     Rural      District    Council    were    forced     to 
admit   recently.     Some    time    ago    they   adopted  a 
resolution  suspending  "  all  work  '"  oa  the  roads  for 
three  month.s  in  order  that  the  roadmen  might  work 
for  the  local  farmers.     The  objective  was  an  excel- 
lent one,  but  there  was   a   lack  of  intelligent  antici- 
pation   in   foreseeing    the    consequences    of  such   a 
far-reaching  policy.     The  surveyor,  in  carrying  out 
the  resolution,  stopped  all  contract  work,  and  he  ex- 
plained that  his    justification   foi'  this  was  that   in 
view  of  its  terras   he   would  liave  had  trouble  with 
the  auditor  if  he  had  allowed  any  work  at  all.     The 
result   was.   of  course,  just   what   might  have   been 
expected,  if  onlj"  the  council  had  stopped  to  consider 
the  real   meaning  of   what   they  had  done.     Roads 
remained  unattended  after  they  had  been  seriously 
damaged     by    thunderstorms,    and     it     was     also 
found    that    the     roadmen,      instead    of     working 
for     farmers,    had    obtained     employment   on    the 
County    Council    roads,    to     their     advantage     in 
the   material  sense,  as  they  received  higher  wages. 
The   council,  being  made    wise  by   the  consequences 
of  their   ill-judged  action,  have  now  rescinded  the 
resolution,  but  wisdom  is  tinged  with  the  conviction 
that  the  passion  for  economy  in   the  administration 
may  be   very  easily  misdirected  and  overdone.  This 
passion,   as   appears  from    newspaper  sources,    has 
actually  seized  upon  certain  property  owners  in  the 
Brigg   district,    who   have    written    to   the    Local 
Government    Board    pointing   out    that    the    rural 
council  propose  to  spend   £1,700  in   making  up  new 
streets   "  in  face  of  the   board's  circular  asking  all 
public  bodies  to  economise  during  the  present  crisis." 
A  local   councillor  explains  that   this   disinterested 
protest   has   reference   to   a    locality   whei'e    "  last 
winter   the    roads    were    so    bad    that   people   were 
floating  about  on   planks,  in   the  absence  of  boats." 
This  would  seem  to   point  conclusively  to  the  neces- 
sity for  the  roads  being  constructed,  and  it  is  to  be 
hoped    that    in   spite   of   the    prevailing    desire  for 
"economy"    the    board    will,    in    the    interests    of 
public   health,  insist   upon   the   recognition  of   this 
necessity  in  the  only  way  possible. 


One  of  the  most  difficult  pro- 
Trade  Effluents,  blems  hi  connection  with  the 
disposal  of  the  sewage  of  a 
modem  manufacturing  district  is  that  whicli  arises 
from  the  presence  of  laige  quantities  of  waste 
products  from  the  several  industries  that  are  carried 
on.  It  is  true  that  some  of  these  are  comparatively 
harmless.     On   the    other    hand,   some    are   of    so 


deleterious  a  nature  that  our  public  health  code 
contains  special  provisions  limiting  to  a  certain 
extent  the  duty  of  the  local  authority  to  receive 
and  deal  with  them.  They  thus  become  a  fruitful 
source  of  the  pollution  of  streams.  The  difficulties 
which  have  been  experienced  in  this  country  are 
now  making  themselves  felt  in  the  United  States, 
and  the  whole  subject  is  becoming  increasingly 
important  as  the  American  people  give  themselves 
more  to  manufactures.  In  a  recent  issue  of  a  New 
York  contemporarj-  it  is  pointed  out  tliat  an  illus- 
tration is  offered  by  the  Passaic  river,  in  New 
Jersey.  The  several  cities  in  the  Passaic  valley  are 
spending  millions  of  dollars  in  building  an  inter- 
cepting sewer  along  the  river  to  prevent  their 
sewage  discharging  into  it.  The  river  is  lined  with 
maniifacturing  establishments  almost  continuously 
throughout  the  length  paralleled  by  the  sewer,  but 
comparatively  few  of  tliese  will  be  permitted  to  use 
the  intercepting  sewer  and  apparently  they  are 
making  no  provision  for  discontinuing  their  pollution 
of  the  river.  But  they  discharge  into  it  spent  dyes 
from  silk  mills,  foul  liquors  from  chemical  works, 
and  other  liquid  and  semi-liquid  matters  which  are 
l)elieved  to  be  responsible  for  the  largest  part  of  the 
almost  inky  blackness  of  the  river  and  for  much,  if 
not  most,  of  the  nauseating  odours  from  it.  So  that 
the  completion  and  use  of  the  intercepting  sewer 
will  leave  the  river  in  almost  as  bad  a  condition  as 
it  is  now,  and  worse  than  when  the  legislation  for 
the  construction  of  the  sewer  was  first  passed.  It 
certainly  appears  from  this  that  some  furtlier  legis- 
lation is  needed  to  enable  local  authorities  to 
presei-ve  the  purity  of  the  streams  in  their  districts, 
and  although  our  own  system  can  hardly  be  described 
as  perfect  it  might  well  be  followed  in  its  main 
outlines  by  our  cousins  in  dealing  with  i heir  own 
prolileni. 

At  a  special  meeting  of  the 
An  Inverness  i„y,,,,„ess  Town  Council  last 
Appointment.       ^^^^  ^^^   ^f    ^.j^^   j^g^^g   „„  ^iie 

agenda  was  the  election  of  a  burgh  surveyor,  and 
the  circumstances  attending  the  making  of  the 
appointment  are  so  remarkable  as  to  call  for  some 
coninient.  The  Roads  and  Drainage  Committee 
sulunitted  to  the  council  tlie  names  of  seven 
candidates,  four  of  whom  were  holding  appoint- 
ments in  burgh  surveyor  offices,  while  two  were 
architects  and  one  was  in  tlie  engineer's  office  of  a 
i-ailway  company.  Of  the  two  architects,  one  was 
a  local  candidate,  and  it  appears  that  for  the  past 
few  years  he  has  been  on  the  staff  of  the  Land 
Valuation  Department  and  has  carried  out  the 
valuation  in  the  islands  of  the  Outer  Hebrides.  It 
is  perhaps  hardly  necessary  to  say  that  ho  was  the 
successful  candidate.  It  is  a  little  difficult  to  see 
how  an  architect  in  practice  is  qualified  to  assume 
the  duties  of  burgh  surveyoi-,  but  when  such  a 
candidate  has  for  some  years  been  engaged  in 
valuation  work  his  appointment  is  little  short  of  a 
public  scandal.  Why  is  it  that  h)cal  authorities 
continue  to  act  in  this  way  to  the  detriment  of  the 
public  ?  In  the  case  under  discussion  the  successful 
candidate  was  a  former  member  of  the  council — a 
fact  which  at  once  explains  the  action  taken  by  that 
body  in  appointing  him  and  adds  to  its  impropriety. 


London  and  the  Road  Board  Grants. — In  a  report 
to  the  London  County  Council  tlie  Local  Government 
Iverords  and  Museums  Committee  of  that  body  state 
that  they  have  had  under  consideration  questions 
connected  with  the  grants  made  by  the  Road  Board 
to  highway  authorities.  In  the  lists  recently  issued, 
arranged  under  the  heading  "County  or  county 
borough,"  has  been  included  "  London  (area  of)  the 
Metropolitan  Police  district."  There  appeared,  in  the 
view  of  the  committee,  to  be  no  justification  for  the 
inclusion  of  the  Metropolitan  Police  district  in  a  list 
purporting  to  comprise  counties  and  county  boroughs. 
They  have  infoi-nied  the  Road  Board  of  this  opinion, 
and  have  asked  the  board  to  consider  whether  any 
rearrangement  can  be  made  in  future  lists. 
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Brief  Notes  of  Expsriments  in  Sewage  Purification 
by  Forced  Aeration.* 


Bj    J.   P.    WAKEFORD, 


ST.C.K.,    City    Engineer,   Wakefield. 


The  purification  of  sewage  b.v  aeration  is  not  new. 
Attempts  at  purification  were  made  at  a  very  early 
date  by  blowing  air  througli  the  sewage,  but  the  pro- 
cess was  too  slow  to  be  of  any  practical  use.  An 
advance  was  made  when  Messrs.  Clark,  Gage  and^ 
Adams,  of  the  Lawrence  experimental  station,  noticed 
that  tlie  process  was  considerably  accelerated  in  the 
presence  of  certain  green  growths.  The  most  recent 
investigations  have  been  made  by  Dr.  Gilbert  Fowler 
and  IMessrs.  Ardern  and  Lockett,  of  Manchester,  who 
have  shown  that  sewage  can  be  purified  within  a 
reasonable  time  by  blowing  air  through  it  in  the 
presence  of  "  activated  sludge,"  hence  the  process  is 
not  new  in  principle,  but  its  application  in  conjunc- 
tion with  the  use  of  siich  sludge  is  a  distinct  advance 
on  all  previous  efforts. 

Before  commencing  experiments  the  author  had, 
through  the  courtesy  of  Dr.  Fowler,  Messrs.  Ardern 
and  Lockett,  and  Mr.  S.  E.  Melting,  of  Salford.  seen 
certain  experimental  work  carried  out  at  the  Manchester 
and  Salford  sewage  works  upon  crude  sewage  in  inti- 
mate contact  with  "  activated  sludge,"  and  the  results 
so  impressed  him  that  he  decided  to  test  its  adapta- 
bility to  the  complex  sewage  at  the  City  of  Wakefield 
Calder  Vale  disposal  works. 

The  system,  stated  briefly,  is  as  follows:  — 

Shidge  which  has  been  brought  into  an  activated 
state  by  thorough  aeration  is  added  to  raw  sewage, 
and  the  admixture  is  kept  in  a  state  of  agitation  by 
forcing  air  through  it  for  a  certain  period.  The  air 
supply  is  then  cut  off,  and  when  the  solid  matters  in 
suspension  are  deposited,  the  supernatant  liquor  is 
in  such  a  state  of  purification  that  it  can  be  discharged 
direct  to  the  river. 

In  a  biological  filter  the  period  necessary  for  the 
filter  to  become  "  mature  "  is  that  period  during 
which  sewage  sludge  is  deposited  as  a  slimy  film  on 
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76-6 
78-9 
83-3 

4-250 
1-800 
1-200 
-300 

•800 
-328 
-24S 
■180 

_ 
NU 
Nil 
Nil 

•40 
•86 
1-40 

{c)  Crude  sewage 

After  2  hours'  aeration 
..      4      .. 

13-96 
1-47 
1-28 

89-5 
90-8 

-3-500 
•700 
Nil 

■750 
-132 
•080 

- 

"^0 
•90 

(d)  Crude  sewage 

Afterl  hour'saeration 

16-44 
1-57 
1-22 
-94 

90-5 
92-6 
94-3 

2-750 
•100 
Nil 

1-140 
•096 
-076 

•10 
Trace 

•50, 
•90 

the  surface  of  the  filter  material  to  act  as  a  nidus  for 
the  purifying  organisms.  During  this  period  the  slimy 
film  is  being  converted  into  "  activated  sludge,"  which 
is  the  seat  of  the  purification  process. 

The  new  process  seeks  to  dispense  with  the  filter 
material  by  converting  sewage  sludge  directly  into 
"  activated  sludge  "  by  means  of  forced  aeration.  It 
is  indeed  a  speeding-up  of  the  processes  which  have 
l)een  known  for  some  time  as  biological  methods  of 
sewage  purification,  for  it  has  been  shown  by  Ardern 
and  Lockett.  and  confirmed  by  the  author,  that  the 
process  is  biological  in  that  it  cannot  be  carried  out 
with  sterile  sewage  and  sterile  sludge. 

The  experiments  at  the  Wakefield  works  w-ere  first 
conducted  in  a  4f)-gallon  cask  in  which  a  quantity  of 
humus  sludge  was  placed,  together  with  a  quantity  of 
ordinary  .sewaso,  and  aeration  was  carried  on  for  a 
few  days.  The  sludge  was  allowed  to  settle  for  two 
hours  and  the  effluent  was  drawn  off.  Th»  barrel  wa.s 
again  filled  with  crude  sewage  and  aerated  for  twenty- 
four  hours,  the  sludge  allowed  to  settle  for  two  hours. 
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and  the  effluent  draw-n  oft.  This  w'as  repeated  four 
times,  retaining  the  sludge  in  eacli  case.  It  was 
noticed  that  the  time  required  for  each  succeeding 
oxidation  gradually  diminished  until  eventually  it 
was  possible  to  obtain  a  well  clarified  effluent  in  two 
hours. 

The  foregoing  table  gives  the  results  of  the  analyses 
of  the  four  fillings. 

It  will  he  noticed  tlrat  when  the  sludge  had  become 
tlioroughly  activated,  as  in  case  (d),  it  was  possible  to 
completely  oxidise  the  ammonia  present  after  two 
hours'  aeration. 

On  the  average,  aeration  for  a  period  of  two  hours 
under  the  conditions  of  experiments,  was  sufficient  to 
obtain  a  percentage  purification  as  measured  liy  the 
four  hours'  oxygen  absorption  and  albuminoid 
ammonia  tests,  quite  equal  to  that  yielded  by  chemical 
precipitation  and  bacterial  filters.  The  aeration  was 
effected  by  means  of  a  porovis  tile  diffuser  set  in  a 
I'ght  cast-iron  box,  an  air  chaml>er  being  formed 
between  the  underside  of  the  tile  and  the  floor  of  the 
box.  This  diffuser  was  placed  on  the  bottom  of  the 
barrel  to  introduce  the  air  in  the  finest  possible  state 
of  division.  The  difference  between  aeration  effected 
by  air  admitted  in  large  bubbles  and  that  in  a  fine 
state  of  diffusion  is  clearly  seen  in  the  following  table, 
taken  from  Part  II.  of  Messrs.  Ardern  and  Lockett's 
Researches  on  the  "  Oxidation  of  Sewage  wdthout  the 
Aid  of  Filters  "  ("  Journal  Society  of  Chemical 
Industry,"  vol.  xxsiii.):  — 


Dilute  Sewage. 


Time. 

Dissolved  oxygen  content  when 
aeration  effected  by; — 

Plain  tuliC. 

Dittuser. 

At  commencement     

After  15  minutes         

„     30        , 

,,     45        „     

,,     60        „     

„     no       

-24 
42 
-49 
-56 
■27 
■63 

•24 
•73 
-7* 

Messrs.  Ardern  and  Lockett  have  also  proved  that 
temperature  influences  the  oxidation  process,  the 
.sewage  being  clarified  much  more  rapidly  in  the 
summer  months  than  in  the  w-inter  months.  This 
can  doubtless  be  overcome  by  using  warm  air  when 
the  temperature  of  the  sewage  is  below  normal. 

In  another  series  of  experiments,  samples  of  humus 
sludge  contained  in  80-oz.  bottles  were  aerated  for  ten 
days,  when  the  .sludge  had  become  thoroughly  "  acti- 
vated." At  the  end  of  this  time  a  sample  of  Wake- 
field raw  sewage  was  aerated  in  contact  with  the 
"  activated  sludge,"  samples  being  taken  every  hour 
over  a  period  of  six  hours.  These  results  are  shown 
in  the  following  table:  — 

Experiments   Carried  Out  in  80-oz.   Bottles. 


Results 

EXPKESSEI 

IN  Parts  pee  KKi.OOO. 

4  hours* 

Free  and 
saline 

Albumiuoid 

Nitrites 

— 

oxTgen 

ammonia 

and  nitrates 

absorption. 

(as  N). 

(N). 

(N). 

Crude  Se>fage 

8-44 

4-429 

1-371 

-257. 

After  1  br's.  aeration 

1-73 

2-071 

-.54:! 

-557 

„    2hr8'. 

1-34 

1-786 

■100 

•772 

„    3    „ 

1-18 

1-60O 

-371 

-800 

„    4    „ 

1  10 

1^428 

•314 

-858 

„     5     „ 

102 

1-214 

-2.57 

•868 

„     15     ,, 

o-m 

1-071 

■2(V1 

1-noo 

Following  the  results  of  the  experiments  in  the 
barrel,  it  was  next  decided  to  test  the  process  on  a 
much  larger  scale,  and  a  tank  30  ft.  by  12  ft.  by 
6  ft.  6  in.,  has  been  installed,  giving  a  capacity  of 
about  11,000  gallons,  exclusive  of  the  "  activated 
sludge."     At  the    bottom    of    the    tank    ten    sets  of 
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diffuser.-  art'  fixed,  four  in  each  set,  all  connected  to 
the  main  airdelivery  pipe.  The  air  is  forced  through  by 
means  of  an  air  compressor,  consuming  90  cub.  ft.  of 
air  per  minute,  at  a  pressure  of  5  lb.  per  .square  inch. 
A  quantity  of  humus  sludge,  about  25  per  cent  of 
the  total  tank  capacity,  was  placed  in  this  tank  which 
was  afterwards  filled  up  with  a  weak  night  sewage. 
.\fter  aerating  for  a  few  days  the  results  obtained 
were  not  satisfactory.  Samples  were  taken  at  differ- 
ent depths,  when  it  was  ascertained  tliat  the  sample 
from  the  bottom  contained  a  great  deal  more  sludge 
than  the  .sample  at  the  top  of  the  tank. 

Since  the  main  object  to  be  aimed  at  is  the  intimate 
contact  of  air  and  sewage  in  the  presence  of  "  acti- 
vated sludge  " — air  to  l>e  in  solution  as  nu'cli  ps 
possible— the  arrangement  in  the  tank  is  obviously 
wrong.  The  area  of  the  tank  is  360  sq.  't.,  i.i  d  tl.e 
area  of  the  diffusers  is  40  sq.  ft.,  therefore  the  surface 
of  the  bottom  of  the  tank  through  which  the  air  is 
admitted  is  only  about  II  per  cent  of  the  total  floor 
area.  The  small  bulk  of  sewage  immediately  above 
the  diffusers  is  in  rapid  movement  upwards,  whil.st 
89  per  cent,  or  tlie  remainder  of  the  tank,  depends 
upon  its  supply  of  air  and  activated  slud.ce  by  the 
falling  backwards  of  the  particles  and  by  cross-cur- 
rents. It  was  found  that  the  "  activated  sludge  " 
which  should,  during  blowing  operations,  have  been 
in  complete  suspension  and  agitation,  had  deposited 
in  banks  on  the  spaces  betwien  the  sets  of  diffusers. 
To  obviate  this  difficult.y  the  space  between  the  diffu- 
sers was  banked  up  in  concrete  in  ridges  about  18-in. 
hi'-'h  and  by  this  means  every  particle  of  sludge  was 
kept  in  motion  and  any  solids  falling  on  the  ridges 
were  carried  by  the  water  above  on  to  the  diffusers 
and  forced  up  again  by  the  air.  This  method  proved 
satisfactor.v,  the  sludge  becoming  "  activated  "  very 
rapidly.  At  the  surface  immediately  over  the  diffusers 
there  is  however,  violent  agitation,  w'hich  does  not 
occur  between  the  diffusers.  and  the  formation  of 
large  air-bubbles  would  seem  to  indicate  that  this 
method  of  applying  the  air  is  not  uniform,  and  that 
it  will  be  necessary  if  the  air  is  to  be  introduced  at 
the  bottom  that  the  floor  of  the  tank  should  be  com- 
pletely covered  with  diffusers.  and  if  constructed  of  the 
present  type  on  a  large  scale  would  be  extremely 
costly.  On  the  other  hand  the  cross  ridge  and  pocket 
formation  would  be  most  difficult  to  empty  and 
cleanse.  Whilst  the  aeration  was  proceeding  it  was 
apparent  that  the  porosity  of  the  tiles  was  verv 
uneven  and  the  tiles  misuited  for  the  purjjose,  and 
that  the  ideal  fal.se  floor  which  must  be  economical 
in  cost  and  easily  cleaned  has  yet  to  be  evolved. 

Since  it  appears  that  such  a  floor  is  imperative 
•o  the  process  an  observation  shaft  12-in.  square  has 
l)i'en  con.structed  for  the  purpose  of  experimenting 
with  various  materials  and  files.  The  shaft  is  so 
designed  that  it  will  be  possible  to  observe  the 
diffusion  of  the  air,  and  by  means  of  taps  placed  in 
the  side  to  take  samples  at  depths  varying  from  1  ft. 
to  8i  ft. 

The  aerating  tank  is  worked  nn  the  "  fill  and  draw  " 
principle,  taking  about  half  an  hour  to  fill,  two  hours 
l)lowing.  two  hours  settlement,  and  half  an  hour  to 
empty — making  a  five  hours'  cycle. 

In  this  tank  the  air  is  used  for  both  oxidising  and 
agitating  the  sewage  simultaneously,  but  it  might 
prove  of  considerable  advantage  if  the  circulation  of 
the  sludge  could  be  obtained  by  mechanical  appara- 
tus, using  the  air  for  oxidation  only,  thereby  effecting 
a  considerable  saving  in  air  consumption. 

Whether  the  "  fill  and  draw  "  method  will  eventu- 
ally prove  to  be  the  simplest  to  work  and  give  the 
best  results,  or  whether  a  properly  designed  con- 
tinuous flow  treatment  will  be  the  more  effectual 
remains  for  further  investigation.  If  the  engineering 
difficulties  in  the  way  of  carrying  otit  the  process  can 
be  overcome  it  should  he  possible  to  ptirify  sewage 
in  tanks  having  a  capacity  of  five  or  six  hours  flow  of 
.sewage.  At  the  present  time  tanks  are  constructed 
larger  than  this  merely  for  the  settlement  or  precipi- 
tation of  the  suspended  matter  from  the  sewage,  but 
in  the  new  process  the  stispended  matter  in  the  sewage 
is  so  altered  in  character  that  it  settles  very  readily. 

The  "  activated  sludge  "  is  quite  inoffensive,  dark 
brown  in  colour,  flocculent  in  character  and  separates 
rapidlv  and  completely  despite  its  low  specific  gravity, 
is  inodorous  and  readily  drained. 

The  chemical  analyses  of  an  average  sample  of  the 
"  activated  sludge  "  and  precipitation  sludge  are  com- 
pared in  the  table  in  next  column. 

The  moisture  in  the  precipitation  sludge  is  9ri  per 
cent  and  in  the  "  activated  sludge  "  96-7.3  per  cent. 

None  of  the  forms  of  sludge  generally  produced  are 


of  much  value  as  manure.  l)ut  attention  should  lie 
drawn  to  the  abnormally  high  percentage  of  nitrogen 
in  "  activated  sludge  "  as  compared  witli  ordinary 
unoxidised  sludge. 

Since  the  sludge  in  a  dry  state  contains  4-59  per 
cent  of  nitrogen  it  should  become  a  saleable  product 
of  high  manurial  value,  and  it  not  a  source  of  revenue 
should  at  least  cease  to  be  the  drag  and  bugbear  at  all 
sew-age  disposal  works. 

The  purification  of  sewage  by  forced  aeration  has 
been  demonstrated  as  a  scientific  fact  by  Dr.  Fowler, 
who  is  admittedly  on  correct  lines,  and' the  object  of 


Analysis  of  r 


rafre  sample  of  ftricil 


Preoipit.ation  sludire. 


Organic  matter         

Mineral  matter         

Nitrogen,  free  a-  d  saline  ... 
Totiil    nitrogen   (Kjeklahl) 

Iron  (Fe.Oj) 

Phosphate  (PA)      


ercontage, 
56-U 
■43-86 


Activated  sludge. 


Percentag 
66-01 


lirescnting  these  notes  is  not  to  prove  the  principle 
of  forced  aiiration,  or  to  make  pretensions  of  having 
solved  any  of  the  difficulties,  but  to  arouse  the  in- 
terest of  engineers  so  that  by  concerted  action  we  nuiy 
translate  Dr.  Fowler's  experiments  to  a  working  scale 
of  an  extensive  character. 

Up  to  the  present  the  matter  has  been  dealt  with 
almost  exclusively  by  the  chemists,  hut  the  small 
open  tank  and  the  few  exiioriments  conducted  therein 
at  Wakefield  have  proved  that  the  engineering  ditli- 
culties  to  be  faced  are  numerous.  These  can  diuiht- 
^loss  be  overcome  by  experimental  work,  but  moic 
money  is  required  for  such  purpose  than  the  author 
has  at  present  at  his  command. 

One  of  the  greatest  possibilities  of  the  process  lic« 
in  the  fact  that  it  may  be  feasible  to  effect  in  tanks 
a  much  higher  jiercentage  purification  than  has 
liitherto  been  accomplished,  so  that  the  effiuont  niighl 
be  applied  to  existing  filters  at  a  high  rate,  and  tlnis 
avoid  extension  of  filter  area. 

If  sufficient  energy  and  money  were  expended  on 
this  aeration  principle  there  is  ample  justificatioii  for 
assuming  that  disposal  works  could  be  designed 
which  would  possess  the  following  advantages:  — 

(1)  Since  the  rate  of  purification  would  be 
accelerated,   sanitary  conditions  would  be  iniiirovcd. 

(2)  The  residual  sludge,  owing  to  (lie  case  with 
which  it  could  be  handled  and  ils  liigli  niliogi'ii 
content,  would  be  more  i-cadily  cnnvcTlcd  iiiln  ;i, 
valuable  fertilising  agent. 

(.3)  Pidrefai-tion  would  bo  less  likely  to  occur,  thus 
avoiding  offensive  smells,  and  if  pei-colating  fillers 
could  be  dispensed  with     fly  troubles  would  cease. 

(4)  A  very  high  percentage  of  purification  could  be 
obtained  yielding  an  effluent  which  would  be  non- 
piil  i-rfnctivc  on  incubation. 

(•"i)  Smaller  outfall  works  would  suffice,  thus  effect- 
ing a  reduction  in  the  area  of  land  required. 

(C))  Reduction  in  capital  costs  for  the  following 
reasons : — 

(a)  Purification  would  be  accomplished   by   single 
tank    treatment,    obviating   the   necessity    for 
bacterial  filters  ;  tank  capacity  would  be  less 
than  that  required  for  preliminary  treatment 
in  either  septic   or  sedimentation   tanks. 
('>)  Owing  to  the  improved  sanitary  conditions,  the 
absence  of  smell,   and  the  reduction  in  area 
of   land    required,    the    sites   of    works    might 
be  much  nearer  towns,   and  on   areas  which, 
under  present  methods,  would  be  impossible, 
or  open   to  grave  objections.     The   length   of 
outfall     sewers   would     consequently   bo    cur- 
tailofl. 
(7)   Reducti(m  in  maintenance  costs  tor  the  follow- 
ing  reasons  : — 

(a)  Chemicals  would  be  unnecessary  with  a  con-e- 
sponding  reduction   in  the  bulk  of  sludge  to 
be   manipulated. 
(h)    The   sludge   being    of    higher    manurial    valiu- 
for     agricultural      purposes,      doubtless     the 
revenue  derived  from  its  sale  would  at  least. 
meet  the  cost  of  its  removal. 
('■)  Works  being  smaller  and  more  compact,   the 
expenditure   on    supervision    and     attendance 
would  be  reduced. 
The   author   is   indebted    to   the   Works   Committee 
of  the  Wakefield  Coi-poration  for  permission   to  pub- 
lish these  results  and  investigations. 
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NEW  BOROUGH  ENGINEER  OF  WOOLWICH. 


Mr.  J.  Sutcliffe,  .^ssoc.m.inst.c.e.,  borough  surveyor 
of  Deptford,  who  was  on  Wednesday  appointed  borough 
engineer  and  surveyor  of  Woolwich,  has  had  an 
experience  in  the  municipal  engineering  profession  of 
more  than  thirty  years,  of  which  the  last  fourteen 
years  have  been  in  London.  He  began  when  quite 
young  as  an  assistant  at  Burnley.  Here  he  was  engaged 
in  the  construction  of  four  wrought-iron  girder  road 
bridges,  a  lattice-girder  footbridge,  the  building  of 
the  new  corporation  store-yard,  the  construction  of 
tramways,  and  other  works,  including  river-bed  pitch- 
ing. For  two  out  of  the  five  years  he  was  at  Burnley 
he  was  engaged  in  private  practice,  and  among  the 
projects  with  which  he  was  concerned  were  the  water 
supply  scheme  at  Bishop's  Castle,  St.  Helens'  tram- 
ways, extension  of  Sunderland  waterworks,  and  the 
works   reservoir  at   Astley   Bridge.     On  obtaining   an 
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appointment  at  Bolton,  where  he  remained  two  years 
and  a-half,  he  prepared  a  plan  of  all  the  borough 
s'^wers  and  drains.  The  new  railway  station  schemes 
also  engaged  his  attention,  as  well  as  tramway  con- 
struction, alteration  of  market  hall,  the  innsi  iml  imi 
of  six  tennis  courts  in  the  public  park,  the  ioiim  r- 
sion  of  old  rubble  soughs,  5  miles  in  length,  into 
stoneware  pipe  sewers,  river  retaining  wall,  additions 
to  fever  hospital,  and  a  wrought-iron  girder  road 
bridge.  At  Horwich,  where  he  held  office  for  one  yeai', 
his  chief  works  were  the  new  main  intercepting  sewei', 
2  miles  in  length,  and  an  extension  of  the  :nain 
sewer. 

On  obtaining  the  appointment  of  deputy  borough 
engineer  of  Warrington  Mr.  Sutcliffe  found  ample 
scope  for  his  activities.  New  public  baths,  a  small- 
pox hospital  and  new  municipal  offices  were  built, 
and  extensive  sewerage  schemes  carried  out,  while 
the  extension  of  the  borough  boundaries,  involving, 
as  such  schemes  always  do,  an  immense  responsibility 
upon  the  officials  engaged  in  the  preparation  of  the 
Pai-liamentary  Bill,  was  successfully  dealt  with. 
Another  scheme  upon  which  he  was  engaged  was  the 
Wilderspool-road  improvement,  including  the  widen- 
ing of  the  thoroughfare  from  an  average  of  30  ft.  to 
60  ft.,  at  a  cost  of  £8,600. 

During  the  eight  years  Mr.  Sutcliffe  was  at  War- 
rington no  fewer  than  243  private  street  improve- 
ments were  carried  out  under  the  Private  Street 
Works  Act,  1892,  at  a  cost  of  £37,544.  Subsequently 
Mr.    Sutcliffe  became   assistant  borough   surveyor   of 


Lambeth,  where  extensive  works  of  wood  and  asphalt 
paving  came  under  his  direction.  Other  works  in- 
cluded wharf  (£15,000),  disinfecting  station  and 
stables  (£2,000),  extensions  of  coroner's  court  and 
mortuary,  and  sewer  flooding  prevention  schemes. 
The  catalogue  of  his  works  at  Deptford  is  numerous 
and  varied.  It  comprises  schemes  of  highway  main- 
tenance, construction,  and  reconstruction  in  perma- 
nent and  macadam  surfaces  by  direct  employment  of 
labour  ;  main  road  widenings  for  tramway  extension 
purposes  by  direct  labour ;  design  for  baths  and  wash- 
houses  ;  design  for  public  library  ;  designing  and 
building  new  workshops  at  depot  (direct  labour)  ; 
construction  of  road  material  staithes  (direct  labour)  ; 
and  many  other  important  public  works. 

In  short,  Mr.  Sutcliffe's  career  has  been  one  of 
continuous  activity,  and  not  the  least  responsible 
part  of  his  task  has  been  the  time  he  has  devoted 
to  the  prejiaration  of  Bills  for  schemes  requiring  the 
sanction  of  Parliament. 


LONDON  CITY   ENGINEERSHIP. 


CHIEF  ASSISTANT'S  PROMOTION. 

Mr.  E.  E.  Finch,  m.inst.c.e.,  who  was  appointed 
chief  assistant  in  the  engineer's  office  of  the  Corpora- 
tion for  London  in  December,  1909,  was  at  yesterday's 
meeting  of  the  Court  of  Common  Council  unanimously 
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promoted  to  the  iiost  of  city  engineer  at  a  salary  of 
£800  per  annum. 

Prior  to  joining  the  city  engineer's  office,  Mr.  Finch 
was  for  over  six  years  the  borough  engineer  of  Bethnal 
Green,  and  for  "seven  years  chief  assistant  engineer 
of  Berniondsey.  He  previously  held  junior  appoint- 
ments at  Bermondsey  and  Chelsea. 

During  the  time  Mr.  Finch  has  been  with  the  City 
Corporation  over  £800,000  has  been  expended  in 
settlements  of  compensation  claims  in  connection 
with  the  widenins  of  Fleet-.street,  Bishopsgate  and 
Leadenhall-street.  the  whole  of  the  work  being  carried 
out  by  the  engineer's  staff. 

In  addition  to  l>eing  a  memlier  of  the  Institution  of 
Civil  Engineers.  Mr.  Finch  is  a  member  of  the  Insti- 
tution of  Municipal  and  County  Engineers  and  of  the 
Royal  Sanitary  Institute. 
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Leeds  Main  Sewerage  and  Sewage  Disposal. 

CITY   SEWERAGE   ENGINEER'S   ADDRESS  TO  WORKS   MANAGERS. 


On  the  occasion  of  their  recent  annual  summer 
conference  at  Leeds  the  members  of  the  Association 
of  Managers  of  Sewage  Disposal  Works— as  stated  in 
our  issue  of  the  9th  Inst.— paid  a  visit  of  inspection 
to  the  extensive  new  works  of  sewage  disposal  which 
Mr.  George  A.  Hart,  m.inst.c.e.,  the  sewerage  engi- 
neer   to    the    corporation  of  that  city,  is  at  [iresent 


of  small  areas  of  the  city  on  the  boundaries.  The 
■new  works  form  part  of  the  huge  scheme  of  main 
sewerage  and  sewage  disposal  authorised  by  the  Leeds 
Corporation  Act  of  1908,  and  estimated  to  cost,  in- 
clusive of  land  and  easements,  £1,277,000,  and  their 
principal  engineering  features  were  outlined  in  an 
interesting  address  which  Mr.  Hart  delivered  to  the 


LOW  LEVEL 


HIGH    LEVEL 


G.  A.  Earl,  M.Inst. C.E.,  Sewerage  Engineer,  Leeds. 

Thobpe   Stafleton   Sewage   Works:  Diageam  Illusteating  Method  of  Purification. 


engaged  in  carrying  out.  The  sewage  of  tlie  city 
drains  to  four  sewage  works— viz.,  (I)  the  main  sewage 
works  at  Thorpe  Stapleton,  near  Knostrop,  now  in 
process  of  reconstruction,  and  (2)  Rodley  sewage 
works,  (3)  Killingbeck  sewage  works,  (4)  Stanks 
sewage  works.  The  latter  three  works  are  of  an 
entirely  subsidiary  nature,  and  deal  with  the  sewage 


members  of  the   association   prior  to   the   inspection 
referred  to.  .  , 

Mr.  Hart,  in  a  historical  resume  of  the  events  which 
led  up  to  the  adoption  of  the  1908  scheme,  went  back 
to  the  year  1848,  when  Leeds  was  visited  by  an 
epidemic  of  cholera.  The  construction  of  the  flr.st, 
instalment  of  main  public  sewers,  having  an  outtaU 
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direct  into  the  river  Aire,  followed  seven  years  later, 
and  in  1872  the  corporation  purchased  26  acres  of 
land  from  the  Teniplenewsam  estate  as  a  site  for 
purification  works.  In  1874,  when  the  population  of 
the  city  was  275,000,  pumping  plant  and  settlement 
tanks  were  installed  at  Knostrop,  and  chemical  pre- 
cipitation with  lime  was  first  adopted,  the  total  tank 
capacity  provided  being  2,500,000  gallons.  The  cost 
^  of  these  works,  including  site,  was  £57,000. 

The  year  1894  saw  the  commencement  of  the 
so-called  Leeds  experiments,  and  the  biological  treat- 
ment of  sewage  at  the  Knostrop  works.  A  year  later 
the  corporation  acquired  70i  acres  of  land  at  Eodley, 
in  the  urban  district  of  Horsforth,  as  a  site  for  the 
establishment  of  purification  works  for  a  portion  of  the 
city  area  in  the  Stanningley  and  Bramley  townships. 

Two  years  later  the  settlement  tank  accommodation 
at  Knostrop  was  increased  by  the  addition  of  seven 
tanks,  bringing  the  total  tank  capacity  up  to  5,500,000 
gallons.  In  1905  the  Eodley  sewage  works  were  com- 
I)leted.  In  1907  the  West  Riding  Rivers  Board  insti- 
tuted proceedings  against  the  corporation  to  restrain 
them  from  polluting  the  river  Aire,  and  the  Court 
issued  an  order  requiring  the  city  authorities  tempo- 
rarily to  remodel  their  existing  sewage  works  at  Knos- 
trop as  a  tentative  undertaking  for  the  purpose  of 
el  i  minating  the  greater  part  of  the  solid  matter  coat  ained 
in  the  sewage,  and  to  obtain  powers  to  undertake  a 
complete  scheme  of  purificatiou.  These  powers  were 
duly  obtained  by  the  Act  of  1908,  under  which  the 
town  council  acquired  an  area  of  600  acres  of  land 
forming  ijart  of  the  Temxjlenewsam  estate,  near  Knos- 
trop. The  temporary  reconstruction  of  the  existing 
.sewage  works  was  completed  in  July  of  the  same 
year,  and  a  commencement  was  made  witli  the  new 
works  in  1909. 

GENERAL. 

Leeds,  Mr.  Hart  proceeded,  has  an  area  at  the 
present  time  of  26,263  acres,  and  an  estimated  popu- 
lation of  459,260,  of  which  it  is  estimated  that  4,37,152 
drain  to  the  existing  works  at  Knostrop.  The  dry- 
weather  flow  of  sewage  is  15,750,000  gallons  per  day, 
representing  36  gallons  per  head  of  the  population, 
of  which  24  gallons  per  head  is  computed  to  be 
domestic  and  12  gallons  per  head  trades  effluent  and 
infiltration  water.  The  dry-weather  flow  of  sewage 
for  future  requirements  lias  been  computed  at  40 
gallons  per  head — viz.,  25  gallons  per  head  domestic, 
and  15  gallons  per  head  trades  effluent  and  infiltration 
water,  a  population  of  650,000  persons,  with  an  ulti- 
mate dry-w-eather  flow  of  26,000,000  gallons  per  twenty- 
four  hours  being  provided  for. 

The  maximum  wet-weather  flow  to  receive  full  treat- 
ment under  the  scheme  is  60,000,000  gallons  per 
twenty-four  hours,  being  2'30  dilutions  of  the  dry- 
weather  flow,  while  a  further  additional  volume  of 
60,000,000  gallons  per  twenty-four  hours  is  to  be 
treated  as  storm  water. 

The  scheme  divides  the  city  into  high  and  low  level 
main  drainage  areas.  The  high-level  area  extends 
over  13,945  acres,  with  an  estimated  present  population 
of  190,000,  and  a  corresponding  dry-weather  flow-  of 
sewage  of  5,750,000  gallons  a  day.  The  population 
may  ultimately  be  increased  to  a  population  of  298,000, 
with  a  corresponding  dry-weather  flow  of  12,000,000 
gallons  a  day.  This  high-level  drainage  area  com- 
prises the  townships  of  Woodhouse  Carr,  Busling- 
thorpe,  Burley,  Headingley,  Weetwood,  Meanwood, 
Chapel-AUerton,  Chapeltown,  Gledhow,  New-  Leeds, 
Richmond  Hill,  Shadwell,  Roundhay,  Seacroft,  Cold- 
coates  and  part  of  Osmondthorpe. 

This  high-level  drainage  area  will  drain  into  the 
sy.stem  of  new  high-level  main  intercepting  sewers 
comprised  in  the  sewage  scheme,  the  total  length  of 
which  is  about  8  miles,  and  which  commence  in  Kirk- 
stall  and  extend  right  through  the  centre  of  the  city 
on  the  north  bank  of  the  river  Aire  dow'n  to  the  sewage 
disposal  works  site. 

In  the  low-level  drainage  area  provision  is  made  for 
an  ultimate  population  of  352,000,  with  a  dry-weather 
flow  of  14,000,000  gallons  per  day.  The  existing  main 
outfall  sewer  discharging  at  Knostrop  will  form  the 
outfall  of  the  low-level  drainage  zone.  The  whole  of 
the  sewage  and  storm  water  will  require  to  be  pumped 
at  the  outfall  of  the  main  sewer  before  it  can  be 
treated  in  tanks,  and  the  sewage  which  requires 
further  treatment  will  require  to  be  pumped  from 
the  tanks  to  the  aite  of  the  bacteria  beds  as  second 
lift.  The  whole  of  the  sewage  and  storm  water  from 
the  high-level  drainage  area  will  be  treated  by  gravi- 
tation. 

Describing  the  works  for  treating  the  low-level 
drainage  area  flow  of  sewage  and   storm  water,  Mr. 


Hart  stated  that  the  maximum  volume  to  be  treated 
as  sewage  at  present  is  23,000,000  gallons  a  day. 
the  ultimate  quantity  being  32,500,000  gallons  per  day. 
The  additional  volume  of  storm  water  to  receive  pre- 
liminary treatment  in  tanks  is  at  present  23,000,000 
gallons  per  day,  the  ultimate  quantity  being  32,500,000 
gallons  per  day. 

SCREENING. 

The  first  treatment  to  be  given  to  the  sewage  and 
storm  water  will  consist  of  screening.  Four  screens 
will  be  provided  in  the  present  installation  as  pre- 
liminary roughing  screens,  their  dimensions  being 
9  ft.  wide  by  11  ft.  0  in.  high.  The  bars  will  be  3  in. 
deep  by  |  in.  thick,  and  the  space  betw-een  the  bars 
3  in.  Each  screen  will  be  cleaned  by  a  rake,  hand- 
operated,  after  which  the  flow  will  be  passed  throvigh 
fine  screens  consisting  of  four  screens  each  12  ft.  wide 
by  10  ft.  6  in.  deep,  formed  with  rounded  front  edges, 
the  size  of  bars  being  3  in.  deep  by  i  in.  by  J  in.,  and 
the  space  between  bars  being  |  in.  Each  screen  will 
be  cleaned  with  power-driven  travelling  rakes,  which 
will  discharge  the  screenings  automatically  into  steel 
hoppers  with  bottom  doors,  which  will  then  discharge 
the  contents  into  railway  wagons.  The  height  from 
the  bottom  of  the  screen  to  the  delivery  level  of  rakes 
will  be  28  ft. 

Each  pair  of  screens  will  be  driven  by  an  electric 
motor,  with  friction-clutch  disconnecting  gear.  The 
driving  gear  of  the  screens  is  so  arranged  as  to  give 
a  variable  chain  speed  of  25  ft.  ijer  minute  for  ordi- 
nary flow,  capable  of  being  increased  to  50  ft.  per 
minute  in  storm  time.  The  motors  are  connected  to 
the  screen  driving  shafts  by  enclosed  worm  gearing. 
Each  motor  driving  two  screens  will  be  of  11-h.p.. 
and  running  730  revolutions  per  minute.  The  com- 
bined sewage  and  storm  water  will  be  passed  through 
detritus  or  grit  pits,  four  of  which  are  included  in 
the  first  installation,  and  each  pit  will  be  90  ft.  long 
by  13  ft.  wide  by  12  ft.  6  in.  average  depth  measured 
below  top  water  level.  The  total  displacement  of  the 
four  pits  will  be  one-thirtieth  of  the  present  dry- 
weather  flow.  Each  detritus  pit  will  be  provided 
witli   inlet  and  outlet  controlling  sluice  gates. 

PUMPING    PLANT. 

After  leaving  the  detritus  pits  the  combined  sewage 
and  storm  water  will  be  conducted  into  the  low-lift 
pump  suction  well  adjoining  the  new  low-level  sewage 
pumping  station,  from  which  the  combined  flow  of 
sewage  and  storm  water  to  the  extent  of  4-6  times 
the  dry-weather  flow  will  be  lifted  by  an  installation 
of  direct-coupled  electric  motor-driven  centrifugal 
pumps,  and  discharged  into  sewage  settlement  tanks 
through  a  60-in.  diameter  cast-iron  main.  A  60-in. 
Venturi  meter  and  recorder  will  measure  the  volume 
jiassing  from  these  pumps  into  the  tanks.  The  first 
lift  pumping  machinery  will  consist  of  six  units — two 
of  6,000,000  gallons  per  twenty-four  hours'  capacity, 
two  units  of  12,000,000  gallons  per  twenty-four  hours' 
capacity,  and  two  units  of  24,000,000  gallons  per 
twenty-four  hours'  capacity — which  will  provide  for  a 
maximiun  volume  of  60,000,001)  gallons  per  twenty-four 
hours  to  be  pumped,  with  one  spare  unit  equal  in 
capacity  to  the  largest  unit.  The  pumping  head  will 
vary  from  a  minimum  of  7  ft.  to  a  maximum  of 
14  ft.  3  in.,  with  an  average  pumping  head  of  12  ft. 
The  maximum  b.h.p.  of  the  motors  are  as  follows; 
16.000,001)-gal]ons  unit,  25-b.h.p.;  12,000,000-gallons 
unit,  47-b.h.p.;  24,000,000-gallons  unit,  90-b.h.p.; 
making  a  total  of  324-b.h.p.  to  be  installed  for  the 
first  pumping  lift. 

Electric  current  will  be  provided  from  the  city  main 
generating  station  by  underground  cables,  which  will 
be  laid  in  duplicate  for  a  distance  of  3  miles.  The 
current  will  be  delivered  at  the  sewage  works  at  a 
pressure  of  6,600  volts,  three-phase  alternating  current, 
fifty  cycles  periodicity.  The  motors  to  the  pumps 
will  be  arrange.]  lor  2,000  volts  pressure.  Storm  water 
from  the  low-level  works  in  excess  of  4-6  times  the 
dry-wea'lur  flow  will  be  separated  by  a  storm-water 
intercepting  weir  constructed  in  the  first  lift  pump- 
ing well. 

Sewage  tank  accommodation  for  treatment  of  sewage 
is  twelve  hours'  dry-weather  flow,  and  for  storm  water 
eight  hours'  dry-weather  flow — a  total  of  twenty  hours 
with  not  less  than  one  spare  unit.  The  tankage  upon 
the  low-level  consists  of  six  tanks,  each  divided  into 
four  compartments,  having  a  total  capacity  of 
11,500,000  gallons.  The  tank  effluent  will  then  pass 
into  the  second  lift  pump  well,  in  which  a  separating 
weir  will  divide  the  flow  of  sewage  from  the  storm 
water.  The  storm  water  in  excess  of  2'3  times  the 
dry-weather  flow,  and  up  to  4'6  times  the  dry-weather 
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fluw,  will  pass  into  the  storm-water  overflow  channel, 
and  thence  into  the  river  Aire. 

The  flow  not  exceeding  2i  times  the  dry-woathcr 
flow  will  be  pumped  by  an  installation  of  direct- 
coupled  electric  motor  driven  centrifugal  pumps 
through  a  54-in.  diameter  rising  main  to  the  site  of 
the  bacteria  beds.  This  plant  will  consist  of  five 
independent  units — viz.,  two  of  6,000.(X)0  gallons  per 
twenty-four  hours'  capacity,  and  three  of  12,000,000 
gallons  per  twenty-four  liours'  capacity,  making  a 
total  of  -18,000,000  gallons  per  twenty-four  hours'  capa- 
city installed,  which  allows  of  one  large  unit  in 
reserve  as  spare.  The  total  lift,  including  frictional 
resistance  of  the  second  lift,  is  30-ft.  head. 

The  pump-house  will  also  contain  one  12,000,000- 
gallon  per  twenty-four  hours'  unit  of  39-b.h.p.  capa- 
city for  pumping  off  su[iernatant  water  from  the 
tanks,  and  also  two  electrically  operated  vacuum 
priming  pumps,  each  displacing  50  cub.  ft.  of  free 
air  per  minute,  and  fitted  with  6-b.h.p.  motors  run- 
ning 1,500  revolutions  per  minute;  also  one  vertical 
spindle  centrifugal  house-pump,  with  inverted  motor 
direct  coupled  for  emptying  the  sump,  and  fitted  with 
one  13-b.h.p.  motor  running  750  revolutions  per 
minute,  the  pumping  capacity  being  1,200  gallons  per 
minute. 

The  whole  of  the  sewage  pumping  plant  will  be 
electrically  operated.  The  motors  for  the  first  lift 
pumps,  second  lift  pumps  and  supernatant  water 
pumps  are  of  the  horizontal  type  desifrn  with  three- 
phase  alternating  current,  having  a  periodicity  of 
fifty  cycles,  with  a  pressure  of  2,000  volts.  They 
are  protected  with  rotors  of  the  squirrel-cage  type. 
The  starting  arrangements  of  each  motor  will  consist 
of  an  auto-transformer  starter  capable  of  starting  the 
motor  three  times  per  hour.  They  are  of  the  air- 
cooled  type,  enclosed  in  metal  cases.  The  motors  for 
the  house  pump  and  for  the  priming  pumps  are 
designed  to  operate  with  a  pressure  of  346  volts 
between  the  phases. 

The  low-level  sewage  pumping  st.ation  will  be 
124  ft.  6  in.  by  52  ft,  3  in.  wide  by  42  ft.  high  from 
floor  level  to  halfway  np  the  roof. 

A  rising  main  of  cast-iron  pipes,  54-in.  diameter, 
will  be  laid  from  the  pumping  station  and  connected 
with  the  second  lift  pumping  machinery  to  convey 
the  low-level  tank  effluent  to  the  site  of  percolating 
bacteria  beds  or  filters  which  are  situated  on  ground 
25  ft.  aliove  tank  top  water  level.  The  dry-weather 
flow  of  tank  effluent  from  the  low-level  area  to  be 
Iirovided  for  will  amount  to  10,500,000  gallons  a  day, 
which  may  eventually  increase  to  H.OOO.OfK)  gallons 
a  day.  The  corresponding  maximum  wet-weather  flow 
to  be  treated  upon  the  liacteria  beds  of  the  low-level 
area  will  be  24.000,0(X)  gallons  per  twenty-four  hours, 
which  may  ultimately  be  increased  to  .32,500,000 
gallons  per  twenty-four  hours. 


BACTERIA    BEDS. 

The  percolating  filters  or  bacteria  beds  fur  the 
low-level  area  will  consist  of  18  acres  of  an  average 
depth  of  6  ft,,  divided  into  three  independent  blocks 
each  of  6  acres  capacity.  Each  6-acre  block  is  sub- 
divided into  three  units,  each  of  2  acres  in  area,  which 
are  each  provided  with  independent  sewage  effluent 
connecting  channels,  and  gauge  basins  with  measur- 
ing weirs. 

The  sewage  distributors  upon  the  beds  will  consist 
of  travelling  rectangular  sewage-driven  machines  of 
the  mono-rail  waterwheel  type  for  an  area  of  G  acres 
in  2-acre  units,  each  2-acre  unit  being  supplied  with 
three  feed  channels,  and  each  channel  provided  with 
two  distributors.  The  remaining  12  acres  of  beds  will 
be  divided  in  6  acres  of  two  units  each,  and  supplied 
with  light  cast-iron  pipes  fitted  with  spray  jet  nozzles 
ranged  in  rows  at  centres  of  11  ft.  apart.  The  rate 
of  distribution  of  tank  effluent  over  the  surface  of 
the  beds  is  designed  for  a  maximum  rate  of  2,000,000 
gallons  per  acre  per  twenty-four  hours,  being  at  the 
rate  of  400  gallons  per  square  yard  per  twenty-four 
hours,  or  200  gallons  per  cubic  yard  of  medium  per 
twenty-four  hours.  The  capacity  of  medium  provided 
will  admit  of  a  dry-weather  flow  of  68  gallons  per 
cubic  yard  per  day,  with  a  corresponding  maximum 
wet-weather  volume  of  136  gallons  per  cubic  yard 
per  day. 

The  medium  for  the  bacteria  beds  will  consist  of 
various  materials — namely,  washed  gravel,  slag,  lime- 
stone, dolomite,  screened  and  graded  from  1  in,  to 
3  in.  in  size,  the  larger  material  being  placed  at  the 
bottom  of  the  bed  with  the  finer  material  at  the  sur- 
face. The  effluent  from  the  lia.ti'ria  l»ils  will  sub- 
sequently be  passed  through  iipwanl  llnw  settlement 
humus  tanks  containing  shallmv  slraiinng  filters  to 
intercept  the  periodical  dis<;harges  of  humus,  and 
varied  organisms  which  are  shed  from  the  percola- 
ting bacteria  beds  throughout  the  year.  The  capacity 
of  these  tanks  to  be  provided  will  be  govenied  liy  ;i 
maximum  rate  of  upward  velocity  of  flow  (.f  nut 
exceeding  5  ft.  per  hour  as  a  maximum  in  dry  woalliei', 
or  of  10  ft.  per  hour  us  a  maximum  wet-weafher  flow 
rate. 

The  effluent  from  the  humus  tanks  will  be  dis- 
charged into  a  new  main  effluent  channel,  which  is 
being  constructed  for  a  length  of  |  mile,  discharging 
into  the  river  Aire  and  the  extreme  south-east 
boundary  of  the  sewage  works  estate.  This  outfall 
channel  also  receives  the  surface  water  proceeding 
from  an  area  of  6,650  acres  of  agricultural  land  within 
the  area  of  the  city  of  Leeds,  and  the  main  outfall 
channel  will  be  capable  of  dealing  with  the  whole 
flow  of  sewage  of  an  ultini.ite  pupulation  of  940,000 
persons,  or  rather  more  tliaii  ilmililn  the  jiresent  popu- 
lation. The  sewage  puriticatinn  works  required  for 
the  high-level  drainage  area  proceeding  from  tlie  new 
high-level  intercepting  sewer  will  be  of  precisely 
similar  character  to  the  low-level  area  already 
described  save  that  no  pumping  plant  will  be  re- 
quired. 

The  estimated  dry-weather  flow  to  be  discharged  by 
the  new  high-level  intercepting  sewer  will  be  about 
5,500,000  gallons  per  day,  which  may  ultimately  be 
increased  to  12,000,000  gallons  within  the  next  thirty 
years.  The  treatment  to  be  given  to  the  sewage  will 
consist  of  screens  with  subsequent  settlement  in 
detritus  pits,  after  which  the  sewage  will  be  treated 
in  sewage  tanks,  and  assisted  by  chemical  preci|)ita- 
tion  in  common  with  the  storm  water  up  to  a  niaxi- 
nnun  rate  of  flow  of  4|  times  the  dry-weather  flow. 
After  receiving  treatment  in  tanks  all  flow  in  excess 
of  2J  times  the  dry-weather  flow,  or  92  gallons  per 
head  of  the  population,  will  be  separated  from  sewage 
by  an  automatic  weir,  and  discharged  directly  into 
the  stream  called  Wyko  Beck,  and  then  through  the 
main  effluent  channel  into  the  river  Aire.  The  dry- 
weather  flow  of  sewage  and  excess  flow  up  to  2^  times 
the  dry-weather  flow,  or  92  gallons  per  head  of  the 
population,  will  be  conveyed  to  a  separate  area  of 
percolating  bacteria  beds  or  filters,  12  acres  in  area, 
of  similar  construction  to  the  low-level  beds  pre- 
viou.sly  described,  save  that  the  distributors  will  con- 
sist of  electric  motor-driven  travelling  rectangular 
distributors  hauled  by  endless  wire  ropes.  lOach 
motor  will  govern  an  area  of  H  acres  of  filter,  there 
being  two  motors  in  each  motor-houise  and  two  motor- 
hou.ses  to  each  6-acre  unit  of  bacteria  beds.  For 
distribution  purposes  each  6-acre  unit  is  thus  sub- 
divided into  eight  sections  of  f-acre  area,  and  lach 
J-acre  section  is  provided  with  two  distribiitor 
machines  yoked  together  and  running  in  tandsm 
fa-hion.  and  hauled  by  the  same  endless  rope. 
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Each  distributor  will  be  70  ft.  71  in.  span,  with  a 
length  of  travel  of  240  ft. 

In  normal  dry-weather  time  the  machines  will 
distribute  only  when  travelling  in  one  direction. 

The  maximum  quantity  of  liquid  to  be  passed  on 
to  the  surface  of  the  beds  at  the  time  of  maximum 
flow  is  2,000,000  gallons  per  hour  per  24  acres.  The 
whole  area -of  the  bacteria-bed  floor  will  be  covered 
with  aerating  tiles,  and  each  j-acre  section  of  bed 
will  be  provided  with  a  ventilating  passage.  Gauge 
weirs  and  basins  will  be  constructed  in  the  effluent 
channels  of  each  H  acres  of  bed.  The  bacteria-bed 
eftiuent  will  ]x  passed  through  upward-flow  humus 
ttmks  in  combination  with  upward  shallow  straining 
filters  of  similar  construction  to  those  in  the  low-level 
works,  and  the  whole  high-level  efiBuent  will  be  passed 
over  a  gauge  weir  and  basin  before  being  passed  into 
tlie  main  effluent  channel  and  thence  into  the  river 
Aire. 

SLUDGE    TREATMENT. 

The  whole  of  the  sludge  deposited  in  the  settle- 
ment tanks  of  both  the  high  and  low  level  systems 
will  be  dealt  with  in  a  sludge-pressmg  plant  to  be 
erected  on  the  low-level  sewage  works  site  at  Knos- 
trop.  The  sludge  from  the  high-level  works  will  be 
pumped  out  of  the  high-level  tanks  to  the  low-level 
works,  and  treated  there  in  combination  with  the 
•sludge  from  the  low-level  tanks. 

The  sludge  arrested  in  the  humus  tanks  and  in 
washing  out  the  channels  of  the  tanks  and  bacteria 
beds  will  be  drained  to  a  low-level  sump,  and  then 
pumped  back  to  the  low-level  sewage  works  at  Knos- 
trop  to  be  pressed  in  common  with  the  sludge  arre.'fted 
in  the  tanks.  The  volume  of  sludge  to  be  dealt  with 
at  the  present  time  will  amount  to  about  700  tons 
(90  per  cent  water)  per  day,  which  will  eventually 
be  increased  to  1,200  tons  per  day.  The  sludge  will 
be  stored  for  a  period  of  twenty-four  hours  in  settle- 
ment tanks,  by  which  the  density  of  the  sludge  will 
be  reduced  to  about  88  per  cent  water,  and  subse- 
quently this  sludge  will  be  pressed  down  to  a  semi- 
dry  substance  containing  60  per  cent  water.  The 
volume  of  sludge  cake  (60  i)er  cent  water)  resulting 
from  this  process  will  amount  to  175  tons  a  day,  which 
will  eventually  be  increased  to  30O  tons  a  day.  The 
pressing  plant  will  consist  of  sixteen  presses,  each 
containing  sixty-four  cells,  52  in.  square  by  U  in- 
deep,  each  press  being  capable  of  holding  4^  tons 
of  cake;  thus,  for  dealing  with  the  ultimate  quantity 
of  300  tons  of  cake  a  day  each  press  will  require  to 
be  discharged  four  times  a  day,  and  this  operation 
can  readily  l)e  performed  in  a  ten  and  a-half  hours 
working  day.  It  is  found  that  the  tune  required  to 
make  a  satisfactory  cake  from  Leeds  sludge  varies 
from  sixty  to  ninety  minutes,  depending  upon  the 
density  of  the  sludge  dealt  with.  The  cake  from  the 
presses  will  be  delivered  into  railway  wagons  on  the 
ground  floor  of  the  press-house,  and  then  disposed 
of  either  to  agriculturists  or  taken  to  tip  upon  the 
sewage  works  lands  on  a  narrow-gauge  railway  line, 
and  there  covered  with  soil. 

There  is  an  area  of  200  acres  of  land  on  the  sewage 
works  estate  available  for  the  reception  and  disposal 
of  sludge  cake,  in  common  with-  the  detritus  and 
garbage  removed  from  the  screens.  This  will  meet 
all  the  city's  requirements  in  sludge  disposal  for  the 
next  thirty  years.  The  lands  are  comparatively  low- 
lying,  having  a  frontage  to  the  river  Aire,  and  are 
protected  from  flooding  by  an  emljankment. 

It  is  intended  to  plough  and  replough  the  surface 
of  the  deposited  cake  in  common  with  a  mixture  of 
fine  ashes  and  soil,  and  subsequently  convert  the 
surface  into  arable  land,  and  farm  it  accordingly. 

As  stated,  the  total  estimated  capital  outlay  in  con- 
nection with  the  scheme  is  £1,277,000.  The  total  capi- 
tal expenditure  incurred  up  to  March  31,  1915, 
amounted  to  £400,916.  and  the  corporation  have  exist- 
ing contracts  placed  for  construction  of  works  which 
increases  their  further  liabilities  by  an  additional 
£276,000. 

The  whole  of  these  contracts  were  due  for  completion 
in  two  years  from  the  present  time,  but  in  view  of 
the  shortage  of  labour  and  the  necessary  curtailment 
of  expenditure  of  capital  in  order  that  our  resources 
can,  as  far  as  possible,  be  placed  at  the  disposal  of 
the  Government  for  the  protection  of  our  national 
interests,  there  is  little  prospect  of  any  rapid  develop- 
ment upon  this  public  health  undertaking. 


Greenock  Electricity  Profits. — The  surplus  shown 
by  the  accounts  of  Greenock  Coi-poration  electricity 
department  tor  the  year  ending  June  30th  is  a  record 
for  the  undertaking,  amounting  in  all  to  about  £10,000, 


THINGS   ONE   WOULD   LIKE  TO   KNOW. 

(ContribuUd.) 
Would  it  not  be  of  great  assistance  if  the  Road 
Board  could  now,  with  the  experience  they  have 
gained,  give  us  .soiue  standard  by  which  we  could 
measure  the  behaviour  of  any  class  of  road  construc- 
tion in  relation  to  the  traffic  which  it  has  to  bear? 
In  this  connection,  could  not  the  first  cost  of  con- 
struction and  subsequent  cost  of  maintenance  be 
reduced  to  a  standard  of,  say,  liundredths  of  a  penny 
per  ton-mile  of  traffic?  As,  however,  water  is  now 
well  known  to  be  almost  as  great  an  enemy  to  roads 
as  traffic,  would  not  such  a  standard  be  somewhat 
misleading   unless   all   the  conditions   were  known  ? 

Apropos  of  the  above,  is  it  not  interesting  to  see 
by  the  report  of  the  National  Physical  Laboratory  in 
connection  with  road  testing  on  the  rotary  machine 
that,  unless  water  was  added  to  the  surface  of  tlie 
I'oad  under  test,  it  was  impossible,  with  certain  trials, 
to  make  any  impi-ession  on  the  surface ;  but  that, 
no  sooner  was  water  added  than  there  were  signs  of 
wear  and  disintegration?  Under  tlie^e  ciicumstances 
should  not  the  construction  and  iMaintenanie  of  roads 
in  dry  climates  be  reduced  to  a  much  more  simple 
problem  than  it  is  with  us? 

■  «  «  « 

Does  it  not  seem  rather  difficult  for  local  authori- 
ties to  economise  when  we  read  that  the  Droitwich 
Rural  District  Council  some  weeks  ago  2'assed  a 
resolution  suspending  work  on  the  roads  for  three 
months,  with  the  result  that  the  men  who  were  dis- 
missed, instead  of  going  as  farm  labourers  as  antici- 
pated and  desired,  immediately  found  work  on  the 
roads  under  the  county  council  at  increased  wages? 
Is  it  not  to  be  regretted  that  through  want  of  uniform 
action  this  country  still  remains  in  a  more  or  less 
chaotic  condition  as  regards  the  useful  employment 
of  labour  during  this  great  crisis? 

Is  it  not  very  satisfactory  to  see,  by  the  report  of 
Mr.  Cozens,  the  highway  surveyor  to  the  Isle  of  Wight 
Rural  District  Council,  that,  "  where  the  highways 
had  been  tar-sprayed,  and  particularly  where  the  tar 
was  in  good  condition,  the  roads  did  not  suffer  nearly 
so  much  [from  the  abnormal  rainfall]  as  in  places 
where  no  tarring  had  be«n  done"?  Does  not  the 
experience  of  road  surveyors  throughout  the  country 
coincide  with  that  of  Mr.  Cozens? 

Did  not  Dr.  Savage's  excellent  paper  at  Yeovil 
draw  attention  to  the  crying  evil  of  small  water  supply 
schemes?  Is  it  not  a  fact  that  thousands  of  pounds 
are  practically  frittered  away  on  small  isolated  village 
schemes,  whereas  a  good,  comprehensive  scheme 
covering  large  ai'eas  of  supply  could  be  carried  out 
at  a  much  more  reasonable  cost  ?  Is  it  not  often 
found  that  a  "combined  district"  could  be  formed 
geographically  under  the  control  of  a  Water  Board, 
instead  of  the  whole  area  being  split  up  into  small 
schemes  of  a  relatively  costly  nature?  Is  not  this 
failure  to  fomi  joint  boards  due,  in  most  cases,  to 
the  jealousies  which  exist  among  small  local  autho- 
rities ?     How   is  it  to  be  altered  ? 

Is  it  a  fact  that  the  corporation  of  Dublin  are 
making  an  application  to  borrow  £67,42.5  for  housing 
purposes,  and  that  the  rents  proposed  for  these  houses 
are  5s.  a  week  short  of  the  self-supporting  basis  ? 
And  would  not  this  represent  a  loss  to  the  rates  of 
over  £2,000  a  year?  How  does  this  proposal  fit  in 
with  the  cry  for  municipal  economy  ?  Is  there  not 
a  well-known  saying  that  "Any  fool  can  buy  sovereigns 
at  thirty  shillings  each  "? 

Was  it  not  a  good  suggestion  on  the  part  of  Mr. 
Partington  in  the  House  the  other  evening  that  the 
London  County  Council  and  the  directors  of  the 
London  General  Omnibus  Company  should  have  a 
conference  "  with  a  view  to  securing  temporary 
co-operation  between  the  two  services,  thereby  releas- 
ing men  of  military  age  and  avoiding  unnecessary 
expenditure"?  Would  not  this  be  a  consummation 
devoutly  to  be  wished  ?  But  is  it  to  be  expected  that 
the  wolf  will  lie  down  with  the  lamb?  By  the  way, 
which  is  the  wolf  in  this  case? 


Chester  Tramways. — It  appears  from  a  report  sub- 
mitted to  the  Chester  Town  Council  that  within  the 
next  two  or  three  years  the  whole  of  the  corporation 
tramway  track  will  have  to  be  renewed,  at  a  probable 
cost  of  £15,000. 


July  ol>.  19ly. 


AND   COUNTY    ENGINEER. 


139 
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.MECli.F.-,  F.S.I.,  Kiigiiifcr  ;uul    Surveyor  to  the  Urban  District 
t'oiincil. 


The  drainage  of  tlie  district  is,  generally,  on  the 
separate  system,  rain  water  from  roads,  yards  and 
houses  being  kept  quite  separate.  The  original 
scheme  was  carried  out  in  1S88,  but  the  rain  water 
from  some  of  the  older  houses  was  allowe<l  to  dis- 
oliarge  into  the  soil  sewers.  This,  together  with  the 
leakj-  condition  of  some  of  the  sewers,  is  the  cause 
of  a  very  large  flow  in  gallons  per  head,  which  is 
referred  to  under  sewage  disposal  works. 

During  the  past  fourteen  years  a  considerable 
length  of  sewers  and  surface-water  drains  has  been 
laid  down,  at  a  cost  of  about  £8,000.  The  sewers 
are  continually  flushed  by  means  of  a  flushing  van, 
and  a  record  is  kept  of  the  dates  on  wliich  particular 
sewers  are  flushed,  and  the  quantity  of  water  used. 

SEWAGE    DISPOSAL    WORKS. 

The  sewage  disposal  works  were  laid  down,  while 
the  district  formed  part  of  the  rural  district  of 
Uxbridge,  in  1:*88,  by  tlic  late  Mr.  .John  Anstie, 
M.issT.c.E.  The  works  at  that  period  comprised  an 
area  of  about  Ifl  acres,  11  acres  of  which  were  suitable 
for  irrigation,  the  remainder  being  taken  up  by  roads, 
disposal   works  and  land   unsuitable  for  either,   as   it 


sedimentation  in  the  small  tanks  referred  to  above. 
The  distribution  of  tlie  sewage  to  two  of  the  contact 
beds  was  by  open  channels  only,  while  the  third  bed 
was  fitted  with  a  Candy  automatic  sprinkler  (one  of 
the  first  of  its  kind  fixed).  The  effluent  of  the  first 
two  contact  beds  passed  to  a  second  contact  bed 
(filling  medium,  coke  breeze)  some  distance  away. 
This  latter  bed  is  of  fine  material  with  earth  sides, 
and  is  about  117  ft.  (i  in.  long,  80  ft.  wide,  and  4  ft.  6  in. 
tleep.  The  effluent  from  the  precipitation  tank  passed 
through  two  small  contact  beds,  now  obsolete,  each 
•Wft.  long,  20  ft.  wide,  and  3  ft.  3  in.  deep  (filling 
material,  clinker).  The  effluent  from  the  bed  refeiTed 
to  above  as  being  fitlinl  with  the  Candy  sprinkler  was 
passed  through  two  small  beds  (filling  material, 
Polarite),  now  obsolete.  The  tanks  receiving  the 
Hanwell  Asj'lum  sewage  are  two  in  number,  and  are 
covered.  Tliese  tanks  are  each  3.3  ft.  long,  34j  ft. 
wide,  and  3|  ft.  deep,  the  combined  capacity  being 
about  57,000  gallons.  The  sewage  was  lifted  through 
an  8-in.  rising  main,  by  means  of  centrifugal  pumps, 
into  the  precipitation  tank  referred  to  previously, 
but  is  now  lifttxi  and  mixed  with  the  incoming  dis- 
trict sewage.     Tlie  accuuiulaled   sludge   was   run   into 


Fig,    1. — \iEw  OF  Tiles  on  Floors  of  Percolating    Beds,  8outhai,l-Nouwood  Sewage  Works. 


had  been  part  of  the  bed  of  the  river  Brent  (which 
was  diverted  when  it  was  canalised  by  the  Grand 
.Junction  Canal  Company).  The  works,  as  originally 
constructed,  consisted  of  a  set  of  tanks  to  receive 
the  district  sewage  (now  used  as  detritus  tanks),  and 
another  set  for  the  sewage  from  the  London  County 
Asylum  (Hanwell),  witli  chemical  and  engine  houses, 
and  manager's  residence.  The  set  of  tanks  receiving 
the  disti-ict  sewage  (now  used  as  detritus  tanks)  <on- 
sisted  of  two  small  tanks  covered  with  contigated 
iron,  each  (iOfl.  long,  10  ft.  wide,  and  3  ft.  .3  in. 
deep,  and  having  a  total  capacity  of  25,001)  gallons, 
and  two  precipitating  tanks  (now  converted  into 
straining  filters)  of  about  100,000  gallons  total  capa- 
city. In  1896  two  additional  precipitation  tanks 
(also  now  used  as  straining  filters),  having  a  total 
capacity  of  100,(WO  gallons,  were  constructed,  but, 
owing  to  the  rapid  growth  of  the  district  and  the 
admission  of  certain  trade  liquids  into  I/he  sewers, 
it  soon  became  apparent  that  additional  provision 
would  have  to  be  made.  The  authority  for  the  time 
being  thought  it  advisable  to  convert  three  of  the 
existing  precipitation  tanks  into  contact  beds  (filling 
inedium,  clinker)  for  the  district  sewage,  leaving  the 
fourth  tank  to  act  as  a  precipitation  tank  for  the 
asylum  sewage.  The  district  sewage  was  passed  direct 
to    the   contact   beds    without   any    treatment,    except 

'  From  paper  submitted  at  a  recent  Eastern  District  meeting  of  the 
Inatitution  of  Municij-al  and  County  Engineers  at  Soutball-Nonvood. 


a  sludge  well  near  the  low-level  tanks,  and  pressed 
into  a  cake  by  means  of  one  filter  press.  The  whole 
of  the  machinery  was  driven  by  gas  engines,  the  gas 
being  supplied  by  a  Dowson  gas  generating  plant 
(one  of  tlie  first  of  its  kind  to  be  used).  It  ought  to 
be  mentioned  here  that  a  Smith's  patent  revolving 
wire  screen  was  also  used  for  screening  the  sewage 
before  it  entered  the  works,  Southall-Norwood,  so  far 
as  the  autlior  is  aware,  being  the  first  place  (after 
Sutton — its  home)  to  adopt  such  a  screen.  The 
chemical  house  contained  lime  mixers  and  crushers 
diiven  by  a  gas  engine. 

Such  is  a  brief  description  of  the  works  in  1901, 
when  the  author  became  professionally  associated  with 
the  district. 

In  1901  the  author  jirepared  plans  for  remodelling 
the  works,  by  constructing  four  additional  precipita- 
tion tanks  (600,000  gallons  total  capacity)  and  ten 
contact  beds,  having  a  water  capacity  of  900,000 
gallons — three  fillings  per  day — as  the  character  of 
the  sewage  of  the  district  required,  in  the  author's 
opinion,  that  chemical  precipitation,  combined  with 
beds,  should  be  adopted  to  deal  with  it.  In  passing, 
it  may  be  mentioned  that  the  character  of  the  sewage 
was  such  that  it  caused  a  fine  film  to  form  over  the 
surface  of  a  clinker  bed  within  an  hour  after  the  first 
application,    absolutely   preventing  percolation. 

Certain  other  alterations  were  made,  and  a  descrip- 
tion, with  some  of  the  details,  may  be  interesting,  as 
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ill  many  cases  success  is  due  to  alteiitioii  lo  small 
details. 

The  Smitli's  revolving  screen  was  retained,  but  tlie 
wire  band  has  been  abandoned  and  i)erforated  plates 
used  instead.  The  wire  band  had  a  life  of  about 
nine  months,  whereas  tlie  plate  scrtien,  although 
about  double  the  first  cost,  has  at  least  four  times 
the  life. 

The  power  from  the  waterwheel — when  driving  the 
screen  last  mentioned — is  utilised  to  work  an  arrange- 
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Percolating   Beds. 

ment  for  supplying  "milk  of  lime"  to  the  sewage. 
The  apparatus  is  very  simple.  It  consists  of  an  ex- 
tension of  the  axle  of  the  waterwheel  into  the  liming- 
liouse,  where  its  horizontal  action  is  converted  into 
a  vertical  revolving  action  by  means  of  bevel  wheels. 
Attached  to  the  bevel  wheels  controlling  the  vertical 
revolving  action  is  a  rod  which  passes  up  through 
a   small   circular   iron   tank,    the   rod   having   mixing 


sand  and  1  of  Portland  cement,  and  owing  to  the 
close  proximity  of  the  old  river  bed,  it  was  necessary 
at  one  j'oint  to  go  down  some  17  ft.  below  ground 
level,  and  put  in  a  conci-ete  abutment  lift,  square. 
The  thickness  of  the  walls  is  6  ft.  at  floor  level  of 
tanks,  and  3  ft.  at  the  top,  the  end  wall  being  sup- 
ported with  buttresses  having  a  2-ft.  projection.  The 
tops  of  the  walls  are  formed  as  carriers  by  means 
of  earthenware  channels  and  coping.  The  tanks  are 
provided  with  the  usual  scum  boards,  floating  arms 
and  sludge  valves.  A  walking-way  extends  along  the 
top  of  the  wall  next  to  the  engine-house,  and  is  pro- 
tected by  means  of'  an  iron  guard-rail.  From  these 
tanks — on  its  way  to  the  beds — the  liquid  flows  along 
an  overhead  carrier. 

BEDS. 

Tlie  three  contact  beds  originally  in  use  had  the 
clinker  removed  from  them,  reburnt  to  free  it  from 
the  large  amount  of  sewage  sludge  it  contained,  and 
replaced  ;  but  the  opportunity  was  taken  to  provide 
the  usual  ventilating  .and  draining  pipes.  Ten  other 
beds  were  constructed,   as  follows: — 

Four  beds  50  ft.  long  by  40  ft.  wide  and  an  average 
depth  of  4  ft. 

Four  beds  68  ft.  loii.tr  by  40  ft.  wide  and  an  average 
deptli  of  6  ft. 

Two  beds  118  ft.  long  bv  40  ft.  wide  and  an  averase 
depth  of  6  ft. 

The  beds  are  drained  by  means  of  perforated  pipes 
laid  diagonally  on  the  botom,  leading  to  a  central 
channel,  covered  with  a  perforated,  semi-circular 
stoneware  cover. 

The  deep  beds  are  also  provided  with  a  ?et  of  per- 
forated pipes  laid  in  the  filling  at  the  centre  of  their 
depth,  for  the  purpose  of  aeration.  These  pipes  are 
laid  across  the  beds  at  right  angles  to  tire  Ade  walls, 
vertical  pipes  being  so  arranged  at  the  "entre  and  at 
the  side  Avails  as  to  connect  the  two  layers  of  pipes. 

The  vertical  pipes  next  to  the  walls  a'e  carried  up 
with  open  ends  to  the  top  of  the  beds.  The  filling 
material  is  medium-size  broken  clinker,  sifted  so  as 
to  be  free  from  ash,  w-ith  a  layer  of  coarse  clinker  over 
the  draining  pipes  and  over  and  round  the  aerating 
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iirms.  The  axle  of  the  waterwheel  also  actuates  an 
enclosed  sieve  for  sifting  the  lime,  and  an  elevator 
for  lifting  the  sifted  lime  into  the  liming  tank.  The 
number  of  revolutions  of  the  waterwheel  automatically 
controls  the  amount  of  lime  added  to  the  sewage. 
This  simple  apparatus  has  effected  a  saving  on  the 
continual  running  of  a  gas  engine,  which  was  at  one 
time  necessaiT  to  drive  the  old  mixing   machine. 


Owing  to  the  great  variation  in  the  level  of  tlie 
ground,  and  the  desire  of  the  autlior  to  control,  by 
gravitation,  as  much  of  the  area  as  possible  between 
the  tanks  and  the  canal,  into  which  the  effluent  dis- 
charges, and  tlie  cramped  nature  of  tlie  site,  it  was 
necessary  lo  adopt  rather  heavy  construction  in  the 
main  walls  of  the  tanks.  Part  of  the  floors  of  two 
of  the  tanks  had  to  be  carried  on  arches.  The  whole 
of  the  walls  were  constructed  of  Portland  cement 
concrete,  gauged  5  parts  of  clean  ballast,  1  of  clean 


pipes,  the  tops  of  the  heds  being  covered  with  a  layer 
of  fine  ash,  in  which  the  distributing  channels_  are 
formed. 

The  beds  are  fed  from  a  central  channel,  the  inlet  to 
same  being  controlled  by  screw-down  gate  valves. 
The  liquid  from  the  beds  can  either  be  discharged  over 
tlie  land  for  irrigation  or  (what  is  now  done)  on  to  the 
new  percolating  filters.  Tlie  total  cost  of  the  work  was 
£8,952  18s.  lid.,  of  whicli  £6,264  was  paid  for  actual 
constructional  works,  £1,.374  for  clinker  and  labour  in 
breaking,  filling,  &c.,  and  £880  for  2  acres  of  laiiid. 

The  invert  level  of  the  outlet  of  the  beds  was  kept 
up  as  high  as  possible,  owing  to  the  contour  of  the 
ground,  so  as  to  diseliaige  the  liqiiid  on  to  the  land  if 
necessary.  By  doing  this  better  control  and  greater 
head  has  been  obtained  for  the  distribution  over  the 
liercolatiiig  filters,  to  be  described  next. 

PERCOLAIING    BEDS. 

In  1907  a  small  percolating  filter,  40  ft.  in  diameter, 
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was  constructed  for  experunental  purposes,  and  as  it 
gave  very  good  i-esults  another,  of  60-ft.  diameter, 
was  laid  down  in  the  same  year.  Tlie  small  bed  was 
constructed  in  the  ordinary  manner,  but  further  ex- 
periments were  tried,  while  constructing  the  larger 
one.  by  gradually  building  up  the  bed  in  layers  oi 
about  12  in.,  each  thickness  having  over  the  surfac.- 
a  thin  skin  of  fine  ash.  These  experiments  were 
undertaken  to  ascertain  at  wliat  depth  a  good  effluent 
could  be  obtained. 

In  1911  it  was  decided  to  further  extend  tlio  works 


Tlie  filling  material  consists  of  selected  hard-burnt 
destructor  clinker  to  pass  through  a  sieve  having 
square  meshes  of  1^-in.  sides,  and  remaining  on  a 
sieve  having  square  meshes  of  |-in.   sides. 

The  surface  of  the  beds  is  covered  with  a  thin  layer 
of  fine  clinker  passing  tlirough  a  sieve  having  square 
meshes  of  |-in.  sides,  and  remaining  on  a  sieve  having 
square  meshes  of  -^--in.  sides.  The  base  of  the  beds 
is  constructed  of  concrete  falling  outwards  from  the 
centre  to  a  channel  at  the  periphery  of  the  circle. 
The   dx'ainage  tiles   arc  of   stoneware,    some   senii-cir- 


FiG.  4. — Plan  of  Sewage  Disposal  Wouks. 


by  putting  down  eight  80-ft.  diameter  percolating 
beds,  with  future  provision  for  eight  others. 

Plans  were  prepared  and  tenders  invited  for  the 
works  under  separate  headings  —  filtering  media, 
sprinklers,  iron  pipes  and  fittings,  and  constructional 
works. 

The  filtering  medium  is  hard,  well  burnt,  and 
vitrified  furnace  clinker  of  the  sizes  given  below. 
Large,  coarse  gasworks  clinker  is  used  for  the  forma- 
tion of  the  external  walls,  and  is  well  bonded  together 
and   into  the  back   filling. 

The  surface  of  the  bottom  of  the  beds  is  covered 
over  and  between  the  drainage  tiles  with  gasworks 
clinker  to  pass  through  a  sieve  having  square  meshes 
of  4-in.  sides,  and  remaining  on  a  sieve  having  square 
meshes  of  3-in.  sides. 


cular,  by  Naylor,  the  majority  being  Stiff's  rect- 
angular tiles.  The  tiles  are  arrangecl  as  illustrated 
in  Fig.   1. 

FEEDING     ANU     tllSTIlIBUTING    APPARATUS. 

Tiie  following  description  applies  to  the  fight  80-ft. 
beds : — 

The  supply  to  these  beds  is  taken  from  an  18-in. 
pipe  laid  from  the  beds  referred  to  as  contact  beds 
(now  used  as  straining  filters),  with  an  alternative 
connection,  by  means  of  an  18-in.  Bell  mouth,  to  the 
overhead  carrier  leferred  to  under  tanks ;  this  supply 
pipe  passes  directly  to  a  chamber,  shown  in  Fig.  2, 
containing  the  valves  controlling  the  supply  to  the 
beds.  It  will  be  noticed  from  Fig.  2  that  sixteen 
valves  are  fixed ;   eight  of   these  are  connected   with 
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the  present  beds  and  eight  are  for  future  beds,  all 
the  pipes  to  which  are  already  laid  from  this  chamber 
to  the  outside  of  the  existing  bed,  so  as  not  to  intei-- 
fere  with  the  present  construction  when  the  time 
arrives  for  extension.  By  means  of  this  control 
chamber  it  is  only  necessary  for  the  man  to  go  to 
one  spot  to  regulate  the  supply.  AH  outlets  from 
channels  of  beds  into  the  centre  channel  are  provided 
with  a  grooved  frame  to  take  a  properly  constructed 
rectangular  measuring  weir  and  a  galvanised-iron  pin 
is  bedded  in  the  channel,  the  top  of  which  is  level 
witli  the  sill  of  the  weir,  so  that  the  actual  discharge 
from  the  beds  may  be  checked.  Owing  to  the  com- 
parative levels  of  the  canal  and  the  outlet  from  the 
beds  it  was  not  possible  to  construct  a  humus  tank 
of  the  usual  type  ;  hence  the  humus  is  retained  during 
the  day  in  the  channels  round  the  beds,  and  washed  out 
in  the  early  morning  into  a  huinus  tank  constructed 
of  a  capacity  equal  to  tJie  channels  surrounding  tlie 
beds,  and  tliere  allowed  to  settle,  the  top  water  being 
run  off  into  the  canal  below  the  locks,  and  the  humus 
discharged  into  the  asylum  tanks  and  dealt  with  as 
sludge.     Fig.   3   shows  the  beds   complete. 

The  whole  of  the  distributing  apparatus  was  d<>- 
signed  by  the  author.  The  centre  standard  is  made 
up  of  lengths  of  1ft.,  bolted  together,  with  flanged 
joints. 

The  distributors  were  designed  to  give  equal  dis- 
tribution, and  capable  of  delivering  12^-  gallons  per 
square  yaid  per  hour  under  a  head  of  2  ft.  The 
centre  part  of  the  apparatus  was  designed  to  utilise 
the  head  from  the  straining  filters  so  as  to  obtain 
a  very  fine  spray ;  hence  it  was  necessary  to  have 
solid  or  sealed  tops,  and  in  place  of  the  ordinary  per- 
foration Caink's  patent  jet  was  used. 

The  author  has  shown  in  Fig.  4  tlir  wlmlc  cxIcmI 
of  the  present  works. 

The  cost  of  the  eight  percolaliii;;  bed^  was  as 
follows  : — 


Iron  pipes 

Clinker 

Sprinklers  and  pipes  unJer  beds 

Constructional  works 


i-316 
1,131 

■156 
3,198 


,t-5,40l 
The  daily  dry-weather  flow  into  the  works  has  been 
clh-rked    a    number   of    times,    and    the   average   daily 
dry-weather  flow  may  be  taken  as   l,2-'50,O0O  gallons, 
made  up  as  follows  : — 

Total  gallc 

Due  to  water  supply 
Due  to  subsoil  water 
Due  to  trade  wastes 
Due  to  Asrlum 


Gallons  per  head 
(approx.) 
..18      )ti-omdis- 
..18      j     trict. 
;.  friim  hhy- 

..     54       Unn. 


3,2.50,OUO 
The  strength  of  the  sewage  may  bl^  gathered   fimii 
the  following  typical  analysis  : — 

(1)  Typical   analysis  of  mixed   flow   at   works  : — 

Parts  jier  lOO.OWr. 
Suspended  solids  ...  ...  25'! 

Free  and  saline  animouia  (in  terms  of 

N)        4-57 

Albuminoid  ammonia  (in  terms  of  N)  '93 

Chlorides  (in  terms  of  CI.)     34"7 

Four  hours' oxygen  absorption  ...  7'83 

(2)  Typical  analysis  of  most  important  trade  waste  :— 

Free  and  saline  ammonia  (in  terms  of 

N)        1-4 

Albuminoid  ammunia  (in  terms  of  N)  "695 

Cblnridps  (in  terms  of  CI.)      2320. 

Four  hours' o.ivpen  absorjition           ...  5'73 

Ktlier  extract  (fat)        lO'S 

(.'i)  Typical  analysis  of  asylum  sewage: — 
Free  and  saline  ammonia  (in  terms  of 

N)        4-8. 

Albuminoid  ammonia  (in  terms  of  N)  "51 

Chlorides  (in  terms  of  CI.)     ...          ..  150 

Four  hours' oxygen  absorption          ...  6"2 

The  above  analyses  must,  of  course,  not  be  taken 
as   applicable  to  all  times. 

In  times  of  storm  the  flow  has  been  known  to 
increase  to  the  rate  of  3,000,000  gallons  per  day, 
spiead  over  short  periods. 

TREATMENT. 

Tlie  treatment  of  the  sewage  is  generally  carried 
out  on  the  following  lines: — 

The  combined  mixture  nf  district  and  asylum  sewage 
passes  through  the  two  covered  tanks  near  the  liming- 
house,    and  receives   "milk    of    lime"   after  passing 


througli  same.  The  sewage,  after  the  admixture  of 
lime,  is  passed  into  and  through  the  precipitation 
tanks  in  series,  and  the  carriers  between  same ;  so 
that,  befoi-e  finally  leaving  the  tanks,  it  has  travelled 
about  800  ft.,  and  this  at  a  slow  rate.  The  great.est 
deposit  takes  place,  of  course,  in  No.  1  tank,  and  the 
least  in  No.  4  tank. 

The  following  shows  the  amount  of  wet  sludge,  in 
tons,*  removed  from  the  tanks  from  April  1,  1914, 
to  March  31,  1915:  Detritus  tanks,  2,208;  No.  1, 
4,939;  No.  2,  2,529;  No.  3,  1,.526  ;  No.  4,  1,230;  total, 
12,432. 

In  passing  through  the  carriers  the  sewage  dissolves 
blocks  of  Spence's  Alumino  Feriic  (A  quality)  placed 
in  same. 

The  quantity  of  lime  and  Alumino  Ferric  is  mea- 
sured and  weighed  out  each  day,  the  amount  used 
being,  lime,  280  grains  per  gallon,  and  Alumino 
Ferric,  1"88  grains  per  gallon. 

After  precipitation  the  tank  effluent  passes  through 
one  or  more  of  the  old  contact  beds  now  used  as 
straining  filters,  and  afterwards  for  final  pui'ifica- 
tion  to  the  percolating  beds.  The  eight  beds  work  an 
average  of  eighteen  hours  per  day.  The  beds  were 
started  to  work  in  May,  1912,  and  records  of  the  final 
results  of  each  bed,  as  well  as  the  whole  flow,  have 
been  kept  since  that  date,  and  these  show  continual 
and  consistently  good  results,  as  will  be  seen  from 
the  analyses  given  below,  taken  from  the  records  at 
random. 

Typical  analysis  of  crude  sewage,  lank  effluent,  and 
final  I'esulls  (in  pai"ts  per  100,000) : — 


^    . 
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^    . 
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Subi'eudei;!  solids      
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1"7 

93-2 

I'lcc  and  saline  amiiiciiia... 

+  57 

J -2) 

— 

"(163 
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Albuminoid  ammonia 

•S3 

•« 

4K-t 

099 

so-t 

Clilorides  (in  terms  of  CI.) 

•.A-7 

J3-5 

— 

30-9 

— 

t  boiu-s'  oxyfjen  absorption 

7-81 

3-3.5 

57*2 

■57 

92-7 

Non;.-Tlie  iil.ove  an:i,lj-^e5  are  averages  of  eleven  days. 

The  author  is  able  to  give  these  figures  from  the 
fait  that  in  January,  1914,  the  council  appointetl,  on 
his  recommendation,  a  fully  qualified  chemist  and 
manager  to  take  charge  of  the  sewage  disposal  works, 
under  the  author's  control,  and  he  would  here  em- 
phasise the  fact  that,  with  the  present-day  requirt'- 
ments  of  sewage  disposal,  in  his  opinion  it  is  neces- 
sary for  a  municipal  engineer  to  have  on  his  staff 
sui-li  an  iiffi(-ial,  as  from  no  other  soiu'ce  can  informa- 
ticiu  as  t<i  the  results  of  sewage  disposal  works,  either 
controlled  or  designed  by  him,  be  obtained.  In  this 
nihc-ial — Mr.  J.  H.  Edmondson,  F.c.s. — the  author 
has  the  aid  of  a  very  valuable  assistant.  The  cost  of 
treatment  averages  between  Is.  and  Is.  2d.  per  head 
iif  population  per  annum. 

The  (juantity  of  sewage  effluent  dealt  with  by  the 
percolating  beds  luay  be  taken  to  be  at  the  rate  of 
ItSO  gallon^  |ii'i  ruljic  yard,  or  240  gallons  per  square 
yard  per  day  of  hventy-four  hours  during  dry  weather, 
or  213  and  320  gallons  respectively  calculated  on 
ac-tual   work. 

SLUDGE. 

The  sludge  from  the  precipitation  tanks  is  pressed 
by  means  of  three  filter  presses  (the  press-house 
being  extended  and  two  additional  presses  added  in 
1912),  and  that  from  the  detritus  tanks  is  usually 
passed  on  to  the  farm.  The  quantity  of  wet  sludge 
dealt  with  by  presses  during  the  year  ended  March  31, 
1915,  was  7,608  tons,  and  tlie  quantity  of  pressed 
cake  produced  may  be  taken  as  1,600  tons.  The  per- 
centage of  lime  added  for  pressing  is  4"5  on  the 
pressed  cake,  or  "92  per  cent  on  the  wet  sludge,  and 
the  cost  of  pressing  averages  between  2s.  4d.  and 
2s.  (id.  per  ton  of  pressed  sludge. 


A  Glossary  of  Road  Terms  (By  H.  Percy  Boulnois, 
M.iKST.c.E.,  St.  Bride's  Press,  Limited,  24  Bride-lane, 
E.G.,  Price  2s.  nett). — The  movement  towards 
standardising  the  principal  •  roads  throughout  the 
United  Kingdom  has  rendered  it  necessary  to  correlate 
the  nomenclature  of  road  terms  in  use  in  different 
districts,  and  Mr.  Rouhinis  has  compiled  a  glossary 
with  the  hope  that  it  may  form  a  basis  for  such  a 
correlation. — Times  Engineering  Supplement. 

*  The  weight  is  calculated  on  the  assumption  that  1  {jallou  of  sewage 
weighs  11  lb. 


July  30,  1915. 


AND  COUNT  y   ENGINEER. 


143 


Institution  of  IVIunicipal  and  County  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON— (6). 


Aiiioug  the  papers  submitted  at  the  recent,  uuuual 
lueetiiig  of  the  Institution  of  Municipal  and  County 
Engineers  was  one  by  Mr.  J.  P.  Wakeford,  m.inst.c.e., 
lity  engineer  of  Wakefield,  dealing  with 

EXPKRI.MENTS  IN  SKWAGE   PURIFIC ATloX 
BY  FORCED  AERATION. 

The  paper,  wliieh  is  reiiroduced  elsewhere  in  this 
issue,  was  followed  by  discussion. 

Mr.  A.  T.  GoosEMAN  (Wigau),  the  first  speal^er.  .said 
lie  tiought  Mr.  Wakeford  sliould  be  congratulated  on 
being  the  first  member  to  bring  this  interesting  sub- 
ject of  forced  aeration  before  their  institution.  On 
these  experiments  he  sliuuld  like  some  more  informa- 
tion. Mr.  Wakeford  said  it  should  be  possible  to 
purify  sewage  in  tanks  haviny  a  capacity  of  five  or  six 
iiours'  flow  of  seivage.  It  seemed  to  him  then  that 
some  very  important  words  were  left  out,  for  there 
was  no  reference  to  the  dry-weather  flow.  If  it  did 
not  mean  dry  -  weather  flow  they  would  have 
to  multiply  those  figures  by  three  for  tank  accom- 
modation. In  addition  to  that,  in  the  tank  accom- 
modation tliey  would  liave  to  add  25  per  cent  to  the 
activated  sludge.  Therefore  they  were  getting  to  a 
very  big  tank  accommodation,  instead  of  a  smaller 
one.  Tlien,  in  stating  the  advantages  as  to  reduction 
in  capital  cost  and  in  maintenance,  Mr.  Wakeford 
seemed  to  be  very  optimistic.  With  the  information 
at  their  disposal  he  did  not  know  liow  Mr.  Wakeford 
had  come  to  all  the  conclusions  he  had.  Mr.  Wake- 
i.ird  claimed  that  one  of  the  advantages  of  this  system 
would  Ije  that  the  smell  would  be  decreased.  He  very 
much  questioned  that.  Could  they  imagine  the  work- 
ing of  this  system  on  a  large  scale,  and  1,*)0,(HJ0  gal- 
lons of  septic  sewage  being  blown  up  ?  Could  they 
not  imagine  the  terrible  smell  that  would  occur  ?  Mr. 
Wakeford  also  said  that  it  would  W  very  much  less 
costly.  .\t  the  present  stage  he  should  very  much 
doubt  that.  With  the  introduction  of  pipes,  com- 
pressors and  pumping  machinery  he  was  very  doubt- 
ful whether  the  cost  would  be  reduced.  It  had 
occurred  to  him  that  the  salvation  of  the  system 
might  be  in  the  increased  manurial  value  of  this  acti- 
vated sludge,  but  Mr.  Wakeford  did  not  put  the  value 
on  the  sludge  which  he  had  done.  Mr.  Wakeford 
said.  ■'  the  sludge  being  of  higher  manurial  value  for 
agricultural  purposes,  doubtless  the  revenue  derived 
from  its  sale  would  at  least  meet  the  cost  of  its  re- 
moval." He  was  disappointed  in  that,  l>ecause  he 
had  heard  somewhere  that  they  might  get  £2  10s.  per 
ton,  which  might  do  away  with  some  of  the  increased 
cost.  It  seemed  to  him  the  system  was  a  very  excel- 
lent one,  but  it  had  come  about  two  decades  too  late. 

Mr.  Reginald  Bkown  (Southall-Norwood)  remarked 
that  up  to  the  present  probably  the  whole  of  the  ex- 
periments had  been  carried  out  by  chemists  in  the 
laboratories.  Now  they  had  a  member  of  the  institu- 
tion who  had  put  down  tank  accommodation  in  his 
own  works  to  deal  with  a  rather  difficult  sewage  by 
this  process.  The  pajter,  of  course.  Inought  out 
nothing  new  on  the  subject.  Originally  the  system 
was  suggested  by  Dr.  Fowler  on  a  visit  he  paid  to  the 
United  States,  and  many  of  the  experiments  were 
brought  out  by  Messrs.  Ardern  and  Lockett  in  a  paper 
liefore  the  Manchester  section  of  the  Society  of 
Chemical  Industry  last  year.  He  did  not  quite  agree 
with  the  last  speaker  that  it  was  too  late  for  such  a 
scheme  to  be  brought  forward;  nothing  was  too  late 
in  the  advance  of  municipal  engineering.  There  was 
no  doubt  that  the  paper  would  give  them  a  tremendous 
amount  of  thought,  because  there  was  a  lot  in  what 
Mr.  Wakeford  said.  If  the  results  in  practice  turned 
out  equal  to  the  results  as  shown  in  the  paper,  they 
had  before  them  a  remarkable  and  a  cheap  method 
of  sewage  disposal.  He  said  if,  because  it  was  a 
small  word  with  a  big  meaning.  There  was  still  a 
tremendous  amount  of  work  to  be  done,  and  Mr. 
Wakeford  himself  pointed  out  that,  even  with  his 
small  experiments,  there  w'ere  a  large  numVjer  of 
ena-ineering  difficulties  to  be  overcome.  Those  who 
had  read  Messrs.  Ardern  and  Lockett's  paper  would 
see  that  the  different  classes  of  sewage  required  a 
varying  amount  of  aeration.  At  Manchester  it  was 
ft.-^timated  that  the  sewage  would  take  eighteen  hours' 
aeration  before  it  was  completely  nitrified.  Now,  in 
that  case  one  would  be  able  to  do  without  bacterial 
filters   altogether.    With     six    hours'     aeration    they 


would  get  sutUcicnt  purification  to  be  able  to  pass  th'3 
effiuent  at  a  rapid  rate  through  a  percolating  filter. 
That  was  what  Dr.  Fowler  aimed  at.  Messrs.  Ardern 
and  Lockett  went  further  and  tried  an  amount  of 
aeration  by  which  they  could  do  without  a  percolating 
filter.  It  seemed  to  him  the  system  was  an  applica- 
tion of  their  present  methods.  They  first  swore  by 
land  as  the  most  efficient  treatment,  and  then  pro- 
ceeded to  percolating  filters  and  contact  beds;  now 
it  was  forced  aeration.  It  was  a  question,  of  course, 
as  to  what  the  scheme  was  going  to  cost.  He  would 
like  to  mention  one  or  two  points  in  connection  with 
the  difliculties.  They  had  first  of  all  the  different 
strengths  of  sewage.  Sewage,  as  they  knew,  differed 
in  strength  at  almost  every  minute  of  the  day,  and  if 
they  got  a  class  of  sewage  coming  in  one  hour  which 
was  of  an  exceedingly  strong  nature  it  would  require 
very  different  treatment  from  a  weak  sewage  which 
went  in  at  another  hoiu'.  Then  there  was  the  ques- 
tion of  storm  water.  Then,  again,  they  had  to  decide 
wlielher  the  tanks  should  be  open  or  closed;  because, 
after  all,  temiwrature  had  a  very  great  effect  on  the 
results.  The  previous  speaker  had  mentioned  a  most 
imi)ortant  item  which  affected  the  cost — the  size  of 
the  tanks.  They  had  to  provide  in  this  system  for 
the  sludge  occupying  25  per  <'ent  of  the  tank  capacity. 
II' her  most  important  point  was  the  construction 
.if  the  floor.  Mr.  Wakeford  had  said,  he  thought  quite 
rightly,  not  only  from  his  own  experiment,  but  from 
the  cliemists'  experiment,  that  they  must  have  a  floor 
in  these  tanks  by  which  they  would  be  able  to  diffuse 
the  air  through  the  whole  of  the  sewage.  That  was 
a  most  difficult  thing  to  get,  and  that  was  where  the 
cost  would  come  in.  Then,  again,  they  had  to  decide 
as  to  the  tremendous  amount  of  air  that  would  he 
required  to  do  the  necessary  work.  Tlien  they  had 
also  to  consider  the  maintenance  of  the  activated 
sludge  itself — whether  this  was  not  affected  by  the 
fluctuating  character  of  the  sewage  and  tlie  degree  of 
aeration.  Mr.  Wakeford  did  not  mention  the  ques- 
tion of  what  he  thought  would  l>e  the  cost  of  the  appli- 
cation of  this  method.  He  remembered  a  remark  of 
his  on  Messrs.  Ardern  and  Lockett's  paper,  that  the 
cost  of  treating  the  sewage  at  W^akefield  by  lime  treat- 
ment was  put  at  17s.  per  l.(K)0.000  gallons,  and  that  he 
did  not  -see  why  by  aeration  it  should  cost  more  than 
10s.  per  1,000,000  gallons.  If  they  added  to  that  the 
cost  of  the  necessary  works  it  would  bring  the  cost  up 
to  what  they  were  at  present  put  to  by  properly  con- 
structed percolating  filters.  Then,  again,  as  to  sludge. 
Activated  sludge  contained  a  considerable  amount  of 
moisture  over  and  above  that  in  settled  or  precipi- 
tated sludge.  Mr.  Wakeford's  figures  showed  96-73 
per  cent  of  moisture  in  it  as  compared  with  90  or  91 
per  cent  in  precipitated  sludge.  If  that  were  so,  they 
would  have  to  make  bigger  provision  for  it.  Messrs. 
Ai-dern  and  Lockett  suggested  that  the  water  could 
be  removed  by  passing  it  over  fine  straining  filters. 
He  sngge.'»ted  that  Mr.  Wakeford  .should  try  to  get  rid 
of  it  by  the  vacuum  process.  He  would  be  using  com- 
pressed air.  and  if  he  would  utilise  the  same  machine 
for  making  a  vacuum  he  would  get  rid  of  his  moisture 
quickly  and  cheaply.  The  most  important  question 
was  the  results.  He  could  not  quite  see  from  the 
diagrams  why  Mr.  Wakeford  should  suggest  they 
should  go  to  two  hours'  aeration.  By  the  diagram 
be  showed  he  got  a  tremendous  purification— he  was 
referring  now  to  the  four  hours'  oxygen  absorption 
test— by  one  .hour's  aeration.  In  the  table  given  in 
the  paper  he  showed  75  per  cent  of  purification  up 
to  one  hour,  and  that  by  doubling  the  expenditure  he 
would  only  get  another  9  per  cent  of  purification,  and 
w^ith  another  doubling  only  an  additional  3  per  cent 
of  purification.  Why  not  stop  after  one  hour  and 
pass  it  through  percolating  filters  ?  He  had  tried  a 
certain  amount  of  experiment  in  this  system,  and  he 
could  only  get  with  six  hours'  aeration  79  per  cent 
of  purification  on  the  oxygen  absorption  figure  and 
59  per  cent  on  the  albuminoid  ammonia  figure ;  and 
after  eight  hours'  aeration  88  per  cent  on  the  oxygen 
absorption  figure  and  60  per  cent  on  the  albuminoid 
ammonia  figure.  It  was  perfectly  correct  that  if  this 
system  was  to  be  adopted  it  would  be  compulsory  for 
every  municipal  engineer  to  have  on  his  staff  a  quali- 
fied "chemical  assistant,  because  this  system  could  not 
be  worked  at  all  without  having  a  chemist  in 
charge. 


144 


THE   SURVEYOR  AND   MUNICIPAL 


JnLY  30,  1915. 


Mr.  John  D.  Watson  (Birmingham)  thought  Mr. 
Wakeford  had  done  excellent  work  in  bringing  this 
question  before  the  institution.  He  had  done  liis  sub- 
ject justice,  and  liad  obtained  results  similar  to  tliose 
wliicli  other  experimentalists  had  obtained  by  working 
on  similar  lines.  Mr.  Watson  took  exception,  how- 
ever, to  some  of  the  conclusions  which  Mr.  Wakeford 
had  drawn  from  tlie  data  he  had  presented  in  the 
paper.  He  did  not  say  that  these  conclusions  were 
wrong,  but  he  did  not  say  that  Mr.  Wakeford  had  no 
means  of  judging  wlretlier  they  were  right  or  whetlier 
they  were  wrong,  and  Mr.  Wakeford  had  not  in  the 
paper  itself  given  the  means  of  judging  whether  they 
were  riglit  or  whether  they  were  wrong,  and  he  ven- 
tured to  think  that  Mr.  Wakeford  would  probably 
modify  some  of  his  conclusions  as  his  experiments 
developed.  Mr.  Wakeford  had  not  dealt  with  the  all- 
powerful  question  of  cost.  All  engineering  practice 
resolved  itself  into  pounds,  shillings  and  pence,  and 
after  he  had  developed  the  experiments  which  lie  had 
so  well  begun  he  hoped  he  would  give  them  a  second 
paper  in  which  costs  would  take  a  prominent  place. 
Mr.  Watson  also  hoped  that  either  Mr.  Wakeford  or 
someone  else  would  l>e  bold  enough  to  inaugurate  this 
forced  aeration  system,  where  the  fluotiiating  flow  of 
sewage  from  an  ordinary  town,  however  small,  had  to 
be  dealt  with.  He  thought  it  might  be  taken  for 
granted  that  the  process  which  had  been  described 
was  one  which  was  capable  of  giving  quite  good  re- 
sults. It  was  a  natural  process;  but  he  was  bound 
to  conclude  that  Nature  had  been  forced,  and  he 
doubted  w^hether  the  best  results  could  be  obtained 
by  thus  forcing  Nature.  It  was  now  well  known  that 
the  biological  principle  of  sewage  purification  was  to 
bring  the  impurities  into  contact  with  bacteria,  which 
perform  their  functions  in  the  presence  of  air.  By 
the  process  Mr.  Wakeford  had  brought  before  them 
the  organisms  were  first  cultivated  in  sludge,  and 
then  by  air  under  pressure  they  were  thrown  up 
against  the  impurities  in  the  sewage.  In  that  way 
the  impurities  came  in  contact  with  the  nitrifying 
and  other  bacteria.  This  was  done  many  times.  He 
did  not  know  how  many,  probably  thousands  of  times, 
and  .after  a  number  of  hours' air  blowing — the  time  vary- 
ing with  the  character  of  the  sewage  dealt  with — they 
were  said  to  obtain  a  purification  which  admitted  of 
the  liquid  being  allowed  to  flow  into  the  stream.  The 
diagram  showed  how  quickly  the  change  took  place. 
This  process  must  inevitably  be  contrasted  with  bac- 
teria beds  as  they  were  now  constructed.  If  they 
brought  sewage  by  gravitation,  and  distributed  it  also 
by  gravitation  over  the  surface  of  the  bed,  it  would 
percolate  through  the  accumulation  of  stone  or  other 
material  employed  as  purifying  medium.  The  air 
was  thus  obtained  naturally.  The  interstices  of  the 
medium  thus  filled  with  air  formed  a  lodgment  for  the 
bacteria,  and,  as  the  sewage  trickled  from  the  surface 
to  the  bottom  of  the  bed.  purification  took  place.  It 
seemed  to  him  that  by  this  forced  aeration  process — 
although  it  produced  quite  good  results — they  were 
working  under  a  tremendous  handicap.  They  were 
forcing  Nature  into  methods  in  which  she  would 
rather  not  enter.  This  might  be  done  as  an  experi- 
ment, but  he  questioned  whether  it  could  be  kept  up 
as  a  continuous  process.  As  Mr.  Brown  had  said,  a 
town  sewage  was  constantly  changing,  and  if  they 
had  in  their  sewage  as  it  arrived  at  the  outfall  works 
acid  or  tarry  substances  they  would  probably  find 
those  substances  would  inhibit  the  whole  of  the 
organisms,  and  he  iniderstood  it  took  about  eight 
weeks  to  activate  this  sludge  into  such  a  state  that 
the  organisms  were  sufficiently  active  to  deal  with 
impurities  in  the  sew-age.  In  the  previous  week's 
StjRVEYOE.  he  noticed  that  at  Walsall  they  had  had 
.considerable  trouble  owing  to  acids  having  been  dis- 
charged into  the  sewers,  thereby  endangering  the 
purifying  power  of  the  sewage  purification  plant. 
That  kind  of  thing  would  happen,  and  if  they  were  to 
construct  works  which  would  give  the  least  possible 
trouble,  and  provide  the  greatest  elasticity  for  meet- 
ing unforeseen  discharges  of  antiseptic  wastes,  he 
thought  they  would  have  to  avoid  as  nuich  as  possible 
those  exceedingly  clever  and  novel  methods  of  puri- 
fication w-hich  some  of  them  were  tempted  to  strive 
after.  Speaking  of  the  variation  in  sewage,  he  had 
occasion  some  time  ago  to  pump  a  sewage  which 
varied  a  good  deal  in  character,  and  he  had  to  do  it 
with  a  centrifugal  pump,  the  impellers  of  which  had 
to  be  changed  every  five  months,  as  they  were  re- 
duced to  about  one-half  their  original  weight  in  that 
time,  probably  as  the  result  of  contact  with  an  acid 
waste,  and  still  more  recently  he  had  had  difiiculties 
with  sludge  which  was  being  dealt  with  on  biological 
lines,  and  depended  to  a  very  large  extent  upon  fer- 


mentation for  the  elimination  of  objectionable  smell. 
Discharges  into  the  sewers  of  the  residuals  of  coal-gas 
products  had  the  effect  of  inhibiting  the  whole  of  the 
organisms,  with  the  result  that  the  stench  was  un- 
bearable. In  considering  this  question  of  forced 
aeration,  they  should  not  forget  that  it  was  not 
exactly  a  new  process.  It  must  be  thirty  years  since 
Dr.  Angus  Smith,  the  well-known  chemist,  made  a 
report  to  the  Local  Government  Board  on  the  subject 
of  deodorising  sewage  by  blowing  air  into  it,  and  he 
pointed  out  that  a  certain  amount  of  purification  took 
l)lace,  and  that  putrefaction  was  retarded  as  a  result 
of  the  process.  Since  that  time  they  had  had  many 
good  men  experimenting  with  the  subject.  Du  Pre, 
Dibdin,  Lowcock,  and  others  w-hose  names  he  could 
not  recall.  Recently  the  subject  had  been  gone  into 
more  fully  by  Mr.  Clark,  the  chemist  to  the  Massa- 
chussetts  State  Board  of  Health.  Still  more  re<'ently. 
Dr.  Fowler  had  studied  it,  and  as  the  result  of  that 
study  had  advanced  it  considerably.  This  has  been 
followed  up  by  Messrs.  Ardern  and  Lockett,  and  they 
should  not  forget  Mr.  Wakeford.  Now,  what  was  all 
this  coming  to  ?  Could  they  say  that  this  was  a 
system  which  ought  to  be  adopted  in  the  majority 
of  cases  in  England  ?  The  Royal  Commission  had 
only  the  other  day  issued  their  Final  Report,  after 
having  sat  for  seventeen  years,  and  they  had  not  even 
mentioned  this  as  a  practical  system.  Mr.  Wakeford 
had  done  the  right  thing  in  bringing  the  matter  for- 
ward for  discussion,  and  in  ventilating  it  to  the 
fullest  extent;  but  they  should  be  careful  not  to  exag- 
gerate claims  that  were  not  fully  proved,  or  to  bring 
them  prematurely  before  the  public.  If  the  Local 
Government  Board  were  to  look  favourably  upon  this 
system  it  might  have  the  effect  of  inducing  them  to 
shorten  the  loan  period,  on  the  ground  that  sew-age 
purification  methods  were  changing  so  constantly  that 
.short  periods  were  inevitable.  Personally,  he  did  not 
think  we  had  come  to  that  yet.  but  he  doubted  the 
wisdom  of  emphasising  experiments  of  this  kind  un- 
duly. If  he  had  had  time  he  would  have  liked  to 
refer  to  a  pamphlet  issued  by  a  firm  who  had  done 
a  great  deal  of  excellent  work  in  sewage  purification. 
It  was  termed  "  Sewage  Purification  by  Aeration  and 
.Activated  Sludge."  He  observed  from  this  pamphlet 
that  a  patent  had  been  taken  out  for  the  process. 
This  raised  a  question  whether  manufacturing  engi- 
neers were  justified  in  taking  out  patents  which 
would  probably  have  the  effect  of  limiting  and 
strangling  further  experiments.  Without  expressing 
any  opinion  as  to  whether  this  course  was  legal,  he 
felt  that  it  was  not  in  the  l)est  interests  of  munici- 
palities that  patents  protecting  processes  should  be 
taken  out.  This  did  not  apply  to  patenting  mechani- 
cal devices  which  contributed  to  the  success  of  a  pro- 
cess ;  but,  so  far  as  he  could  see,  to  patent  a  process 
itself  was  calculated  to  put  back  the  hands  of  the 
clock. 

Mr.  E.  H.  Crump  (Hinckley)  said  he  should  like  to 
add  his  thanks  to  Mr.  Wakeford,  as  his  paper  was 
mo.st  interesting  to  him.  inasnnich  as  at  the  Hinckley 
sewage  works  he  treated  the  whole  of  the  sewage — 
about  500,000  gallons  per  day — by  this  aeration  pro- 
cess. Perforated  pipes  were  fixed  about  five  years  ago 
near  the  bottom  of  each  settling  tank,  and  the  sludge 
was  activated  or  blown  up.  by  means  of  compressed 
air  after  each  tank  was  full,  and  mixed  up  with  the 
sewage.  The  blowing  up  of  the  tank,  unlike  Mr.  Wake- 
ford's  experiments,  was  only  continued  for  about 
twenty  minutes,  and  then  settlement  of  the  sewage 
w-as  allowed  to  take  place  for  about  li  hours ;  then 
the  sew-age,  or  effluent,  as  it  might  be  called,  was 
drawn  off  by  means  of  floating  arms  previous  to  being 
pumped  for  land  treatment.  He  must,  however,  state 
that  this  aerating  system  was  not  installed  in  the  first 
place — five  years  ago — with  any  idea  of  purification 
being  effected,  but  with  the  object  of  clarifying  the 
sewage,  which  for  the  greater  portion  consisted  of  dye 
wa.'^to  containing  an  excessive  amount  of  flocculent 
and  other  suspended  matters,  and  to  which  lime  had 
to  be  added  at  the  rate  of  about  20  grains  per  gallon, 
and  it  was  only  within  the  last  two  years  that  Dr. 
Robinson,  the  county  medical  officer  of  Leicestershire, 
and  himself  perceived  that  a  certain  amount  of  puri- 
fication— in  addition  to  the  clarification— was  also 
being  effected.  Unfortunately,  having  to  use  the 
same  air  compressors  for  blowing  up  the  sludge  as 
are  used  for  working  the  ejectors  for  pumping  the 
sewage  after  settlement,  they  were  not  in  a  position  at 
present  to  continue  the  aeration  of  the  sewage  for  two 
hours,  as  suggested  by  Mr.  Wakeford,  but  could  only 
blow  up  for  about  twenty  minutes :  but  there  was  no 
doubt  in  his  mind  that  a  greater  degree  of  purifica- 
tion would  be  effected  if  longer  aeration  were  carried 
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out.  They  at  Hinckley  eouki  claim,  however,  that 
they  liad  one  of  the  first,  if  not  the  first,  sewage  work.s, 
tlie  whole  of  the  sewage  of  which  was  being  treated  by 
the  aeration  process,  and  from  a  few  analyses  they 
had  proved  to  some  extent  that  the  purification  as 
shown  by  Mr.  Wakeford's  experiments  was  effected. 
Of  course,  difficulties  presented  themselves  as  in  all 
other  cases,  and  tliese  appeared  to  him  to  be  as  fol- 
lows: (1)  Additional  tank  acoommodation  must  be  pro- 
vided to  allow  for  the  time  the  existing  tanks  are  being 
aerated  and  allowed  to  stand  for  settling  purposes; 
(2)  the  question  of  tlie  sludge  accumulating  in  the 
tanks  is  another  point,  for  if  a  certain  quantity  of 
sludge  be  not  removed  periodically  the  capacity  of 
the  tank  will  naturally  become  considerably  decreased. 
.'\t  Hinckley  a  certain  amount  was  removed  weekly; 
i3)  that  if  the  sewage  contains  dye  liquor  or  similar 
waste  of  a  very  high  colour,  the  aerating  process, 
although  clarifying  and  purifying  the  effluent  to  some 
e.vtent  will  not  remove  the  colour,  and  some  i)relimi- 
nary  chemical  treatment,  or  some  after  treatment, 
must  be  provided  for  this  purpose.  He  would  like  to 
hear  Mr.  Wakeford's  opinion  on  the  points  of  tank 
accommodation,  the  sludge  and  the  colour  difficulties 
he  had  mentioned.  The  diffusing  of  the  air  by  means 
of  tlie  perforated  pii>es  at  the  bottom  of  the  tanks  at 
Hinckley  wa's  quite  successful,  and  created  a  tho- 
rough disturbance  in  the  whole  of  each  tank ;  but 
they,  of  course,  used  a  greater  air  pressure  than  that 
mentioned  in  Mr.  Wakeford's  paper;  but,  of  course, 
there  was  a  considerable  smell.  He  thought,  how- 
ever, it  would  be  interesting  to  members  to  know  that 
they  had  proved  by  actual  experience  to  some  extent 
the  facts  mentioned  by  Mr.  Wakeford,  but  owing  to 
not  being  allowed  to  engage  a  resident  chemist  for 
analyses,  he  had  not  been  enabled  to  carry  out  ex|>eri- 
monts  in  such  a  degree  as  he  should  have  liked. 
There  was,  he  believed,  a  great  future  for  this  aerating 
process,  but  he  did  not  think  it  could  be  yet  safely 
assumed  that  no  further  treatment  after  aeration  of 
the  sewage  would  be  necessary,  as  some  experts  said. 
Nevetheless,  he  was  convinced  that,  with  sufficient 
aerat'on,  additional  tank  accommodation  to  allow  for 
settlement,  &c.,  if  after  treatment  was  required  there 
would  be  a  very  large  decrease  in  the  filtration  area 
to  l>e  provided  than  what  was  now  necessary  after 
ordinary  tank  treatment. 

Mr.  C.  H.  Cooper  (Wimbledon)  said  it  was  only  in 
February  that  he  heard  of  activated  sludge,  and  it 
appeared  to  him  that  it  was  a  very  crude  way  of 
mixing  air  with  the  sewage.  A  better  method  of 
applying  the  air  would  seem  to  be  by  means  of  an 
atomiser.  He  had  tried  it,  and  had  certainly  got  good 
results,  although  the  experiment  was,  of  course,  only 
on  a  small  scale.  He  had  had  very  good  results  with 
the  ordinary  oil  atomiser  which  was  used  in  oil 
furnaces.  He  had  never  had  activated  sludge  to  work 
with,  nor  did  he  intend  to  work  with  it;  what  he  in- 
tended to  do  was  first  to  pass  the  sewage  through  a 
large  atomiser  and  then  have  others  fixed  at  various 
stages  along  the  channels.  He  understood  that  wliere 
experiments  were  being  carried  out  the  difficulty  was 
to  keep  the  floor  clear,  but  with  an  atomiser  they  had 
nothing  to  keep  clean. 

Mr.  E.  B.  Martin  (Salford)  said  he  was  rather  di.s- 
appointed  with  the  paper,  as  it  was  written  purely  on 
chemical  lines  rather  than  with  regard  to  the  engi- 
neering difficulties.  He  bad  been  associated  recently 
with  Mr.  Mi'lling  in  carrying  out  tlie  largest  experi- 
ment on  this  sy.stem  in  the  country.  Mr.  Melting  was 
at  iiresent  treating  200,000  gallons  per  day,  and  the 
results  he  had  got  were  such  as  to  prove  that  sewage 
could  be  treated  in  this  way.  As  to  engineering 
■ifficiilties,  he  had  jotted  down  two  or  three.  There 
was  the  point  Mr.  Watson  mentioned  of  the  constant 
chance  of  the  quality  of  the  sewage  going  into  the 
tanks.  They  had  experienced  that  on  several  occa- 
sions. They  had  a  tank  of  22,000  gallons,  and  he 
believed  that  2.5  per  cent  of  its  capacity  was  taken  up 
by  the  activated  sludge.  That  tank  was  filled,  and 
immediately  the  sewage  began  to  flow  into  the  tank 
blowing  commenced,  and  after  it  was  full  the  blowing 
continued  for  anything  from  one  to  twelve  hours. 
They  had  had  perfect  results  after  one  hour's  blowing, 
but  at  times,  if  there  was  tarry  matter  in  the  sewage, 
it  took  twelve  hours  to  obtain  the  same  results,  owing 
♦  o  the  inability  of  the  bed  to  deal  with  the  sewage. 
In  addition  to  the  difficulty  of  the  variation  in  the 
quality  of  the  sewage,  there  was  the  huge  and  insuper- 
able difficulty  of  the  variation  of  flow.  It  could  to 
some  extent  be  cot  over  by  varying  the  flow  of  air  to 
the  tanks.  V)ut  not  entirely.  It  did  seem  to  him  that 
to  have  a  big  installation  with  no  other  stand-by  1)ut 
these  tanks  would  be  skating  on  thin   ice.     If  they 


were  going  to  make  a  proper  use  of  this  system  they 
should  u.se  aeration  to  deal  with,  say,  twice  their 
normal  flow,  and  their  filters  for  the  balance.  One 
of  the  chief  difficulties  was  to  get  at  reliable  sta- 
tistics. The  experimants  which  had  been  exploited 
in  the  country  at  present  were  only  toys.  They  were 
quite  .small,  with  one  or  two  exceptions,  and  statistics 
were  not  yet  obtainable.  As  far  as  he  was  able  to 
obtain  figures,  80  cub.  ft.  of  air  were  required  per 
/Cubic  foot  of  sewage  treated.  That  was  sufficient  to 
enable  one  to  calculate  the  cost.  The  figure  of  80 
could,  however,  be  reduced  considerably,  and  they 
were  now  considering  an  offer  by  a  firm  to  supply  a 
tank  with  a  continuous  flow  of  about  500,000  gallons  a 
day,  with  a  guarantee  of  4  cub.  ft.  of  air  per  cubic 
foot  of  sewage.-  He  did  not  think  there  was  a  reliable 
air  meter  on  the  market,  so  that  it  was  extremely 
difficult  to  know  what  quantity  of  air  was  actually 
used.  Measurement  by  piston  displacement  was 
absolutely  unreliable.  The  second  difficulty  was  in 
connection  with  diffusion.  When  they  realised  that 
for  every  extra  1  lb.  of  air  they  were  adding  16  per 
cent  to  tlie  power  necessary  to  compress  it,  they  would 
see  how  important  it  was  to  find  some  sort  of  diffu.ser 
through  which  air  could  pass  without  letting  the 
sewage  through.  In  his  opinion  there  was  a  future 
for  this  aeration  process  of  sewage  treatment ;  but  his 
experience  as  an  engineer  was  that  the  sewage  ques- 
tion had  been  solved  twenty  times  in  the  past,  and 
the  results  had  been  to  many  disappointment.  They 
could  see  most  extensive  installations  of  machinery, 
the  only  lx;nefit  of  which  had  been  to  the  contractor 
who  fixed  it  and  the  consulting  engineer  who  advised 
it  to  be  put  there. 

Mr.  E.  J.  SiLCocK  (Westminster),  in  a  written 
communication,  said  the  process  of  sewage  purification 
described  by  the  author  of  this  paper  is  one  of  great 
interest,  but  he  must  confess  to  some  disappointment 
to  find  that  the  author  had  not  carried  the  subject 
any  further  than  the  Manchester  experiments.  Those 
experiments  appeared  to  settle  the  principle  th.at 
sewage  can  be  oxidised  by  blowing  air  through  it  in 
a  comparatively  short  time  by  the  addition  of  activated 
sludge.  Previous  experiments  had  shown  that  air 
alone  would  purify  sewage,  but  the  process  was  so 
slow  as  to  bl^  impracticable.  Probably  the  Manchester 
experiments  had  brought  the  system  within  the  range 
of  practical  work,  but  it  now  remained  for  the  engi- 
neers to  devise  the  necessary  mechanical  devices  to 
apply  the  principle  on  a  sound  working  basis,  and  it 
would  then  be  the  financial  results  which  would 
largely  determine  whether  the  system  could  be 
adopted  to  any  large  extent.  Any  system  of  purifica- 
tion which  avoided  a  putrefactive  process  and  which 
facilitatetl  the  drying  of  sludge  was  bound  to  appeal 
to  the  imagination  and  stimulate  experiment,  quite 
apart  from  the  fact  that  such  a  process  could  take 
place  on  sites  where  the  systems  already  in  vogue 
could  not  possibly  be  allowed.  The  advantages 
claimed  by  the  author  for  the  new  system  were  not 
all  by  any  means  certain  of  attainment,  and  must, 
at  least  temporarily,  be  accepted  with  reserve.  For 
instance,  with  regard  to  capital  cost,  it  should  be 
pointed  out  that  until  a  continuous  system  of  tankage 
was  devised  it  would  be  very  unwise  to  calculate  on 
a  five  or  sLx  hours'  storage  being  sufficient.  In  order 
to  accommodate  the  variations  in  rate  of  flow  even 
in  dry  weather  on  the  "  fiU-and-draw "  system  at 
least  twelve  hours'  stoi-age  would  be  required,  and 
to  deal  with  storm  water  a  great  deal  more  would 
be  needexl.  Again,  although  filters  would  not  be 
required,  this  expenditure  might  be  balanced  by  the 
additional  cost  of  machinery.  Then,  too,  the  author 
enumerated  those  grounds  on  which  the  iiiaiiilcii.iiici- 
costs  would  be  reduced;  but  these  would  ((iLiiiily 
all  be  far  exceeded  by  the  additional  expcri.lil  uir  fur 
air  pumping.  Generally,  the  system  appeared  to  be 
one  well  worth  following  up,  but  its  future  depended 
entirely  upon  the  success  of  mechanical  details  of 
economy  in  working. 

Mr.  Wakepord,  in  reply  said  the  purification  of 
sewage  by  forced  aeration  had  been  demonstrated  by 
Dr.  Fowler  as  a  scientific  fact,  and  the  purpose  of  the 
experiments  at  Wakefield  was  mainly  to  make  obser- 
vations on  the  treatment  of  a  complex  sewage  on  the 
principles  established  by  him,  and  from  an  engineer- 
ing point  of  view  to  obtain  a  better  knowledge  of 
some  of  the  difficulties  to  be  overcome  in  applying  the 
new  .system  on  more  extensive  lines.  Init  he  did  not 
claim  to  have  solved  any  of  these  difficulties.  The 
object  of  these  notes  was  to  arouse  the  interest  and 
secure  the  co-operation  of  engineers  in  further  experi- 
mental work  on  a  considerably  large  scale,  whicli,  if 
.successful,  would   undoubtedly  prove  of  great  value 
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in  the  design  of  new  disposal  works,  or  the  adoption  of 
the  system  to  existing  conditions.  One  point  to  which 
lie  should  like  to  direct  attention  was  the  hi-h  per- 
centage of  nitrogen  in  the  shidge  as  compared  with 
ordinary  precipitation  or  settled  sludge.  As  would  be 
observed  from  the  tables,  tire  activated  sludge  con- 
tained 4-59. per  cent  of  nitrogen,  and  ought  to  be  worth 
€4  lUs.  per  ton,  consequently  its  value  was  greatly 
enhanced  as  compared  with  the  usual  forms  of  sludge 
produced.  Anotlier  jjoint  worth  noting  was  that  tlie 
jiercentage  of  air  purification  was  highest  in  its 
initial  stages,  and  for  this  reason  it  is  probable  thai 
greater  economy  would  result  by  utilising  the  same  as 
a  preliminary  to  the  discharge  of  the  sewage  on  to 
existing  filters  at  a  much  higher  rate  than  has  yet 
been  possible.  He  was  quite  aware  that  attempts  at 
purification  by  air  were  not  new,  but  siich  attempts 
appear  to  have  been  of  little  practical  value  owing  to 
the  slowness  of  the  process;  but  the  treatment"  by 
means  of  forced  aeration,  in  conjunction  with  acti- 
vated sludge,  is  a  marked  advance  on  all  previous 
efforts  in  this  direction,  and  might  be  regarded  as  the 
nearest  approach  to  ideal  conditions  yet  devised.  If 
sufficient  money  and  energy  were  expended  on  tliis 
aeration  principle,  it  is  possible  that  the  niunerons 
engineering  difficulties  in  the  application  on  a  really 
hirge  working  scale  might  be  overcome,  and  if  it  could 
be  shown  conclusively  that  such-  larger  experiments 
give  results  equal  to  those  dealing  with  smaller 
volumes  he  considered  there  would  be  ample  justifi- 
cation for  assuming  that  disposal  works  could  be  de- 
signed which  would  jjossess  the  advantages  set  forth 
in  the  notes. 

(To  be  continued.) 


LOCAL  AUTHORITIES'    EXPENDITURE. 

EARL  WINTERTON'S  QUESTIONS. 

In  the  House  of  Commons  on  the  22nd  inst.  F.ail 
Winterton  asked  the  President  of  the  Local  Govern- 
ment Board  if  he  was  aware  that,  despite  tlie  recent 
appeals  of  the  Prime  Minister  and  the  Clianeellor  of 
the  Exchequer,  a  vast  number  of  local  authorities 
throughout  the  country  had  made  no  effort  to  cut 
down  their  peace  time  expenditure,  and  that  money 
was  being  spent  on  tar-paving  of  school  playgrounds, 
a  provision  of  motor  cars  for  surveyors  and  archi- 
tects, street  improvements,  bands,  bandstands,  and 
many  other  objects  not  essential  to  sanitation  and 
public  health ;  and  whether,  in  view  of  the  adiiiitted 
inability  of  the  members  of  these  bodies  to  realise  the 
need  of  war  economy  and  tlie  powerlessness  .  of  the 
Legislature  to  control  them  effectually,  he  would  in- 
troduce legislation  to  curtail  drastically  their  spend- 
ing powers  during  the  period  of  the  war. 

Mr.  Jonathan  Samuel  said  that  before  the  question 
was  answered,  he  would  like  to  ask  whether  the  noble 
lord  was  in  a  position  to  know  what  local  authorities 
were  doing  at  present  in  this  respect. 

Mr.  Long  said  he  was  aware  that  in  some  'ases  ex- 
])enditure  which  was  not  absolutely  necessary  v.  as 
itill  being  incurred,  but  he  was  doing  his  be.st  to  check 
it.  He  did  not  think  it  was  necessary  to  introduce 
legislation  for  the  purpose. 


Electric    Cookers    for    Workmen's    Dwellings. — The 

installation  of  electric  cookers  in  some  of  the  work- 
men's cottages  of  the  Barnes  Urban  District  Council 
has  been  decided  upon.  The  type  of  cookers  recom- 
mended for  adoption  cost  £4  eacli,  this  sum  including 
all  wiring,  the  supply  of  accessories,  and  fixing.  The 
life  of  the  cooker  is  put  at  ten  years.  On  this  basis 
it  would,  according  to  Mr,  C.  S.  Davidson,  the  council's 
electrical  engineer,  be  necessai^  to  impose  a  rent 
charge  of  10s.  4d.  per  annum,  which  would  be  suffi- 
cient to  pay  the  interest  on  capital  expenditure  at  the 
rate  of  5  per  cent  and  redeem  the  whole  of  the  capital 
in  the  period  mentioned.  The  consumption  of  energy 
is  estimated  at  624  units  per  cooker  per  annum,  this 
figure  being  based  on  a  summer  consumption  of 
18  units  per  week  and  a  winter  consumption  of  6  units 
per  week.  An  impositi(m  of  ^-d,  per  unit  on  this  con- 
sumption would  return  13s.  per  annum,  which  is  suffi- 
cient to  meet  the  interest,  redemption,  and  main- 
tenance charges.  It  is  therefore  proposed  to  charge 
the  consumer  at  the  rate  of  Id.  per  unit,  a  figure  which, 
after  deducting  ^d.  per  unit  to  cover  the  outlay  of  the 
Public  Health  Committee,  would  leave  |d.  per  unit 
for  the  supply,   including  meter  rental. 


COUNCILLORS'    QUESTIONS. 

REDRUTH    SURVEYOR'S    PROTEST. 

In  the  cuurse  uf  the  last  meeting  of  the  liedruth, 
Cornwall,  Urban  District  Council  Mr.  Samson  asked 
if  it  was  true  that  the  stojjpage  of  the  pump  at  the 
reservoir  was  due  to  inferior  oil  and  anthracite.  He 
had  been  informed  that  was  the  case. 

Tile  surveyor  (Mr.  H.  Monson)  replied  that  they 
had  been  using  the  oil  for  two  .years,  and  it  had  been 
all  light  until  lately.  He  had  written  the  firm  con- 
cerning the  anthracite,  and  they  were  unable  to 
explain  why  it  had  fallen  off.  It  was  a  strange  thing 
wliy  members  should  be  permitted  to  go  to  the  pump- 
ing station  and  question  the  employees.  If  they  came 
to   him   he   could   give  all   the  information   needed. 

Mr.  Trestrail  said  he  did  not  agree  with  the  method 
of  procedure  at  all.  Members  should  go  to  Mr. 
Monson  instead  of  questioning  subordinates.  Such 
trivialities  were  outside  the  business  of  the  council, 
and  if  he  were  the  surveyor  he  would  dismiss  every 
employee  who  was  given  to  talking,  and  would  have 
men  under  liim  whom  he  could  trust. 

Mr.  Lanyon  and  Mr.  Chandler  concurred,  the  latter 
remarking  that  tiie  men  themselves  could  not  be 
blamed. 

The  chairman  was  glad  tlie  discussion  had  arisen, 
for  he  disapproved  of  the  manner  in  which  the  sur- 
veyor was  plied   with   questions   in   open  council. 


GORRESPONDENCE. 

I'ii   aiTjp  ov  irivQ'  opa 

{One  man  does  not  see  everything.) 

— Edripidbs. 

'  WATERWORKS    ENGINEERINC." 

To   Ihe   Editor   of  The  Surveyor. 
Sir, — I  regret  to  say  that  I  have  only  just  discovered 
in  the  chapter  of  the  above  work  devoted  to  the  design 
uf   liigh   masonry   dams   an  imiiortant  printer's   error 
on  p.  10. 

Rule  3,  p.  10,  sliould  read  that  Y=  y'o^  np  to  100  ft. 
in   depth — not  t\j -f,   as   stated. 

As  it  is  impossible  to  ascertain  individual  pur- 
chasers of  cojiies  in  this  country,  in  America,  Aus- 
tralia, Africa  and  Egypt,  I  should  feel  indebted  by 
your  giving  prominence  to  this  correction. — Yours, 
&c., 

F,  C.  Ueen. 
Municipal  Buildings, 
Aldershot, 

July  27,   1915. 

AN   APPEAL. 

To  the   Editor  of  The   Surveyor. 

Sir, — I  have  been  advised  by  Messrs.  Dodd  &  Dodd, 
of  Corporation-street,  Birmingham,  to  write  you,  and 
state  that  my  husband,  late  surveyor  of  Tamworth, 
Staffs,  died  on  June  4th,  after  a  severe  illness,  and 
left  his  widow  (myself)  and  young  son,  three  years 
old,  utterly  unprovided  for.  He  was  a  member  of 
the  Royal  Sanitary  Institute  and  of  the  Institution 
of  Municipal  and  County  Engineers.  He  was  fifty- 
one  years  old,  and  was  formerly  surveyor  of  Trow- 
bridge, and  thirteen  years  at  Tamworth.  The  furni- 
ture was  sold,  also  his  salary  was  kept,  and  the 
balance  in  bank,  to  jiay  bills  owing  of  which  I  knew 
nothing.  He  had  made  no  will,  neither  was  he  insured. 
I  came  home  to  my  father  with  £5  the  corporation 
allowed  me  out  of  his  salary  as  I  had  nothing.  My 
father  cannot  keep  me.  He  is  seventy-three.  I  shall 
try  to  get  a  post  as  housekeeper,  but  in  the  mean- 
time I  do  not  know  what  to  do. 

Could  .you  assist  me  in  placing  my  boy  in  a  home 
and  school  ?  He  is  such  a  baby  at  present.  I  would 
like,  if  I  could  possibly,  to  keep  him  with  me  another 
year.  I  have  never  been  parted  from  him  yet.  My 
own  health  is  not  robust,  but  I  must  do  whatever 
is  best  for  my  boy.  The  corporation  have  sent  me 
a  letter  of  appreciation  of  my  husband's  services,  if 
you  would  like  to  see  it.  One  does  not  stand  much 
chance  of  getting  anything  to  do  in  a  country  place. 
— Yours,  &c., 

LiLiAx  Bradshaw. 

Ham  House, 
Holt,   Wilts. 

July  4,    1915. 

[The  case  of  Mrs.  Bradshaw  has  been  recommended 
to  our  notice,  and  is  both  genuine  and  deserving.  If 
an.y  of  our  readers  are  able  to  assist  in  the  direction 
indicated  in  her  letter  we  shall  be  pleased  to  act  as 
intermediary  in  the  matter. — Ed.  Surveyor.] 
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CoNoncTED  BY  SYDNEY  G.  TURNER,  assoc.m.inst.c.b. 


All  communications  in  reoard  to  this  page  muat  be 
»ddT»sied  to  Th«  Editor.  St.  Bride's  House.  24  B^ide-lane, 
Fleetrstreet.  E.G.  Envulopes  muse  be  marked  "Assistants' 
Section  "  in  the  top  left-hand  corner.  Correspondents  are 
invited   to  submit   questions  for  consideration  and   answers 


to  the  questions  which  appear.  B'or  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  books  will  be  awarded  monthly-  Diaorams  must 
be  draien  to  scale  on  separate  sheets,  ready  for 
reproduction. 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

494.  Strength  of  Pillar — A  solid,  square  pillar, 
10  ft.  in  height,  with  a  section  2  ft.  by  2  ft.,  and 
weighing  oOcwt.,  is  subjected  to  a  horizontal  wind 
pressure  of  2S  lb.  per  square  foot  on  one  side. 
Assuming  its  material  to  be  uniformly  elastic,  find 
the  intensity  of  compressive  stress  at  the  leeward 
edge  and  at  the  windward  edge  of  its  base. 

495.  Radius  of  Gyration.— Explain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "radius  of  gyration"  as  used  in  the  investiga- 
tion of  the  theory  of  beams. 

496.  Stand  for  Procession A  stand  with  seats  is 

required,  from  which  to  view  a  procession,  upon  a 
site  40  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
ment behind  some  iron  railings.  Give  section  and 
part  plan  to  a  i-in.  scale. 

497.  Gauging  Sewers.— Describe  a  suitable  method 
for  L'ausini  tlie  flow  of  sewers. 


Fi-oiu  this  we  can  obtain 


Reaction  at  A-""  ''  +  M»-Mb_20 
a            (,          2 

325 

to 

20x8 

Reaction  at  B-"'''  +  '^' ".-.*'" +  "''H 

a          ;,          a 

Ml,— Mc 

325    ^^15^ 
20x8           2 

15x8 

Reaction  at  C='"'-^  +  ^^-™"-'^( 
2              /.            2 

325 

15X8 

20 


i('  =  22^|i 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants*  and  Students* 
Section.*'  Questions  ^hich  are  published  are  taken 
into  consideration,  as  w/ell  as  other  matter,  in 
awarding    the   Monthly   Premium.] 
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REPLIES  TO  QUESTIONS. 
Theory  of  Beams.  -  A  girder  is  continuous  over 


Fig.  2.— Bending  Moment  Diagram. 


=  35 


total  load  un 


two  spans  of  20  ft.  and  15  ft.  respectively.  What  are 
the  relative  reactions  of  the  three  supports  ?  (In- 
quirer.) 

In  the  case  of  a  continuous  beam,  the  general  case  of 
Clapeyron's  Thcorj-  of  Three  Moments  states  that 

M,  i,  +  2  Mb  ((,  +  l.)  +  Mc  /j  =  6  ('-lli  +  ^.1^\ 

where  M,  is  moment  at  support  A  (Fig.  1) 
Mb  „  ,,  B 

Mc  „  „  C 

li  is  distance  from  A  to  B 
'2  „  „         B  to  C 

and  if  A  D  B,  B  E  C  be  the  free  bending  moment  diagrams 
for  spans  A  B,  B  C,  F,  G,  their  respective  centroids  and 
81,  Sj,  their  respective  area.s 

i/i  in  formula  is  distance  of  F  from  A  (Fig.  2) 
Vi  M  „  0     „     C 

As  the  question  does  not  state  any  particular  loading, 
assume  the  girder  to  be  loaded  witli  an  intensity  of  w  tons 
per  foot  run. 

In  this  case,  the  theorem  states  that 

M.Z,-H2Mb  (',  +  J.v)  +  Mc^="'  iW'  +  li') 
4 

.'.  By  substitution,  we  have 

20M.  +  70Mb  +  15  Mc  =-   2(fi -^  15^)  =  11^  w 


We  see  that  10  (TjJ:' -l-22||-^4iJ) 
I'cam,  thus  cliecking  tlie  working. 

Thus  at  A  the  reaction  is  ei|uiviilcnt  to  Tjj  lu 
B  „  „  „  22^10 

C  „  „  „  m  w 

(t'  =  loaii  in  tons- foot  run. 

We  can  plot  the  bonding  moment  and  sliear  diagrams 
for  the  girder  from  tlic  above  data  if  required,  and  tlie 
theorem  is  appbcalde  to  any  form  of  loading  or  span. 


Fig.  3. — Shear  Diagram. 

It  is  assumed  that  the  tliree  supports  in  this  query  are 
all  on  the  same  level,  as  it  is  evident  that  sliould  this  not 
he  tlie  ease  the  wliolc  of  the  reactions  would  be  altered. 
(B.  K.,  Newport.) 


Fig.  1. 

Bat  it   is  evident   that   since  A  and  C  are  not  fixed,  M. 
=  Mc  =0 


.-.  70  Mb  = 


11375        325 


Bills  in  Parliament.— During  last  Session  there 
were  dealt  with  by  Parliament  no  fewer  than  eighty- 
si.x  Government  public  Bills,  of  which  the  whole,  with 
three  or  four  exceptions,  have  been  carried  to  a  suc- 
cessful issue  and  the  Royal  Assent  signified.  The 
number  of  private  Bills  was  considerably  less  than 
the  public  ones — viz.,  sixty-nine — and,  with  very  few 
exceptions,  these  have  become  law.  In  addition, 
forty-three  Provisional  Orders  Bills  have  been  passed 
— a  grand  total  for  the  Session  of  something  like  200 
Bills.  The  number  of  private  schemes  submitted  for 
consideration  was,  owing  to  the  war,  naturally  much 
^iii;iller  than  is  usual. 

Expenditure  on  Main  Roads. — On  Tuesday,  in  the 
House  of  Commons,  the  President  of  the  Local  Govern- 
ment Board  was  asked  whether  he  had  any  authority 
over  county  councils  in  respect  of  their  expenditure 
upon  main  roads  directly  under  their  control,  and, 
if  so,  whether  he  exercised  or  was  prepared  to  exercise 
such  authority  in  order  to  prevent  the  continuance 
of  excessive  expenditure,  at  any  rate  during  the  war. 
The  Parliamentary  Secretai-y  to  the  Local  Government 
Board,  IMr.  Hayes  Fisher,  who  replied,  said  that, 
except  as  regarded  expenditure  proposed  to  be  de- 
frayed out  of  loan,  the  President  of  the  Board  had  no 
authority  other  than  that  involved  in  the  audit  of 
the  accounts  of  these  councils. 
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LOCAL   GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invitei  the  co-operation  of  Sdsvbtor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Falmouth  T.C.  (July  23rd.  Mr.  P.  M  Crosthwait -). 
— £2,180  for  the  enlargement  of  the  cemetery,  £l,0-yj 
for  the  purchase  of  the  Penwerris  site  for  a  burial 
ground,  and  £320  for  cariying  out  the  Market  Strand 
drainage  scheme. — It  was  stated  that  the  drainaga 
scheme  had  been  before  the  council  many  years,  and 
the  application  to  borrow  the  money  to  carry  out 
certain  works  was  made  as  the  result  of  complaints 
by  owners  of  property  adjoining.  The  council  did 
not  feel  this  was  the  time  to  go  in  for  a  complete 
scheme,  but  the  work  pi-ojiosed  would  do  something 
to  remedy  the  cause  for  complaints.  The  municijial 
officials  present  included  the  borough  surveyor,  Mr. 
H.   E.   Tiesidder. 

Sheffield  T.C.  (February  22nd.  Mr.  G.  L.  Pepler). 
— This  was  an  inquiry  into  an  application  under  the 
Housing  and  Town  Planning  Act  for  authority  to 
prepare  a  town  plajining  scheme  in  an  area  on  the 
north-west  of  the  city,  including  Hillsbru',  Crookes, 
Malin  Bridge,  and  parts  of  Wadsley  Bridge  and  Stan- 
nington. — The  town  clerk,  Mr.  W.  E.  Hart,  stated 
that  the  coi-i)oration  had  already  obtained  powers  in 
respect  of  nine  planning  schemes,  and  the  present 
one  comprised  about  1,370  acres,  including  practically 
the  whole  of  the  unbuilt  area  therein.  The  improve- 
ments surveyor,  INIr.  E.  Partington,  said  the  city 
oontained  12,379  acres  of  land  suitable  for  town  plan- 
ning, and  they  had  now  9,000  acres  of  it  under  con- 
sideration. In  localities  adjoining  the  area  there  had 
been  several  instances  of  a  higher  rate  of  density  of 
dwellings,  and  the  corporation  desired  to  check  the 
tendency.  The  present  individual  and  haphazard 
method  of  developing  land  would  be  repeated  unless 
the  corporation  stepped  in.     There  was  no  opposition. 

APPLICATIONS  FOR  LOANS. 

Aberystwyth  T.C. — £;!()0  for  thr  provision  of  a  rifle 
range. 

Branston  R.D.C.— £2,000  for  a  sewage  disposal 
scheme. 

Bridlington  T.C. — It  was  reported  by  the  town  clerk 
on  AVednesday  that  the  Provisional  Order  relating 
to  the  acquisition  of  the  New  Spa  had  heen  confirmed 
by  Parliament,  and  the  council  passed  a  resolution 
instructing  the  town  clerk  to  apply  to  the  Local 
Government  Board  for  their  consent  to  jjurchase,  by 
agreement,  for  £16,000,  the  New  Spa  undertaking, 
and  to  apjoly  to  the  Local  Goverament  Board  for 
sanction  to  borrow  that  amount  for  the  purchase  of 
the  New  Spa.  The  town  clerk  was  also  instructed  to 
apply  to  the  TreasuiT  for  its  consent  to  the  borrow- 
ing of   £16.000. 

Burton  T.C. — £400  for  works  of  sewerage. 

Bury  T.C. — £7,500  for  the  electricity  undertaking. 

LOANS   SANCTIONED. 

Burnley  R.D.C. — £130  in  respect  of  excess  expendi- 
ture >jn  the  Foulridge  sewage  works. 

Colwyn  Bay  UD.C— £600  for  the  purchase  of  land 
for  a  service  reservoir  and  pleasure  grounds. 

Darlington  T.C. — £26,000  for  the  electricity  under- 
taking. 

Islington  B.C. — £20,919  for  the  purposes  of  elec- 
ticity  and  paving. 

Farnham  U.D.C. — £15,240  for  sewage  disposal 
works. 

Tamworth  T.C. — In  the  course  of  Wednesday's  meet- 
ing a  letter  was  reported  from  the  Local  Government 
Board,  stating  that  they  had  had  under  consideration 
the  report  of  one  of  their  inspectors,  aft<'r  an  inquiry 
held  by  him  with  reference  to  the  application  of  the 
council  for  sanction  to  borrow  £15,000  for  the  purpose 
of  a  scheme  for  the  provision  of  working-class  dwell- 
ings under  the  Housing  of  the  Working  Classes  Act, 
1890.  The  board  had  been  in  communication  with  the 
Treasury,  and  they  were  prepai-ed  to  sanction  a  loan 
for  the  minimum  amount  necessary  to  provide  twenty- 
four  houses,  on  the  council's  plan  "  C,"  on  the  under- 
standing that  the  expenditure  would  be  spread  over 
as  long  a  period  as  was  reasonably  possible.  The 
council  should  now  advertise  for  tenders  for  the  erec- 
tion of  twenty-four  houses  referred  to,  and  furnish 
the  board  with  a  statement  showing  the  amount  re- 
quired, and  how  it  was  made  up.  Instructions  were 
given  to  tffe  Sanitary  and  Streets  Committee  to  take 
the  necessai-y  steps  to  obtain  tenders. 


FORTHCOMING   INQUIRIES. 

AUGUST.  £ 

3.— Huntingdon.     For  a  housing  scheme  (Mr. 

H.   A.   Chapman) 10,000 

4. — Audley.     For  works    of    sewerage    (Mr. 

R.  H.   Bicknell) 1,.300 

4. — Pontypool,    For  tlie  provision  of  slaughter- 
houses and  stabling  (Mr.  F.  H.  Tulloch)        4,000 
5. — Gosport.     For  the  purposes  of  the  sewage 

pumping  station  (Mr.  R.   H.   Bicknell)        3,800 
5. — Irlam.     For  works    of    sewage    disposal 

(Mr.  A.   G.  Druiy)  15,900 

6. —  Kiveton  Park.     For  works  of  sewage  dis- 

I>n-.a]   (:Mr.   A.   G.   Drury)  — 

10. — Sheffield.     For     the     purposes     of     fire 

station  extension  (Mr.   F.   H.   Tulloch)       4,067 


PERSONAL. 

Mr.  W.  Newton,  highways  surveyor  to  the  Hawarden 
Rural  District  Council,  has  had  his  salary  increased 
by  £30  a  year. 

Mr.  E.  W.  Conchie,  county  sanitary  inspector  of 
Kincardine,  has  received  permi.-sion  to  join  the  sani 
tary  section  of  the  R.A.]\I.C. 

Mr.  Alexander  F.  Mackenzie,  architect,  of  Inverne.-.- 
vvas  last  week  appointed  burgh  surveyor  of  Inverness, 
in  succession  to  Mr.  T.  H.  Scott,  who  has  received 
an  appointment  at  Port  of  Spain,  Trinidad.  Mr. 
Mackenzie  was  formerly  a  member  of  the  town 
council,  and  has  lately  been  engaged  in  the  Land 
Valuation  Department  of  Scotland. 

Mr.  A.  S.  E.  Ackermann,  b.sc.(eng.),  assoc.m. 
iNST.c.E.,  has  been  awarded  a  silver  medal  by  the 
Royal  Society  of  Arts  for  his  paper  on  "  The  Utilisa- 
tion of  Solar  Energy."  This  paper  is  entirely  dif- 
ferent from  the  one  bearing  the  same  title  which  he 
read  before  the  Society  of  Engineers  last  year.  In 
fact,  it  embodies  both  an  introduction  and  supple- 
ment to  that  paper. 


Tamworth  Town  Council  on  Wednesday  considered 
in  committee  the  appointment  of  a  borough  surveyor 
in  the  place  of  the  late  Mr.  F.  E.  G.  Brad,shaw. 

The  following  is  a  list  of  the  members  of  the  Leeds 
city  engineer's  staff  who  liave  enlisted  for  active  .ser- 
vice recently:  L.  Langstaff,  clerk.  Army  Service 
Corps  (Territorials);  F.  Lenton,  clerk.  Army  Service 
Ciirjis  (Territorials);  H.  Morris,  clerk.  Army  Service 
Corps  (Territorial.s) ;  G.  W.  H.  I.  Merry,  architectural 
assistant,  Leeds  "Pals"  Battalion;  H.  Stead,  clerk. 
Royal  Engineers;  F.  H.  Foss,  clerk.  Royal  Engineers. 

The  Ixirough  engineer's  staff  at  Folkestone  cannot 
be  said  to  be  lacking  in  doing  its  share  in  National 
service.  In  July,  1914,  the  staff  consisted  of  the 
borough  engineer  (Mr.  A.  E.  Nichols,  m.inst.c.e.),  the 
deputy  borough  engineer  (Mr.  H.  O.  .Jones,  assoc.m. 
INST.c.E. I.),  three  assistants,  a  tracing  clerk,  and  four 
clerks  (all  male).  In  July,  1915,  it  consists  of  the 
Ijorough  engineer  (who  is  over  military  age,  and  is  a 
si>ecial  constable),  the  deputy  borough  engineer  (who, 
being  chief  officer  of  the  fire  brigade,  is  at  present 
"  barred  "  by  the  War  Office  from  enlistment,  and 
is  Commandant  of  a  mobilised  men's  Red  Cross  de- 
tachment), one  assistant  and  three  clerks  (two  of 
whom  are  female  and  the  other  a  boj')-  Two  assistants 
(Messrs.  H.  F.  Jackson  and  H.  Dunglinson)  and  the 
tracing  clerk  (Mr.  H.  Whorwell)  are  in  the  Royal 
Naval  Air  Service,  and  two  clerks  (Messrs.  C.  A. 
Maycock  and  R.  Millen)  in  the  Motor  Machine  Gun 
Section,  Royal  Field  Artillery. 

OBITUARY. 

Mr.  Wm.  C.  Clifford  Smith,  m.inst.c.e.,  lic.r.i.b.a., 
enirineer  to  the  Asylums  Committee  of  the  London 
County  Council,  will  have  the  sympathy  of  numerou.* 
friends  in  the  loss  of  his  younger  son,  Dudley  Clarke, 
who  died  on  Saturday  last,  at  Wallington,  Surrey,  in 
his  eighteenth  year. 


Electric  Refuse  Vehicles. — Chester  Town  Council 
on  Wednesday  decided  upon  the  purchase  of  thi-ee 
electric  wagons  of  2  tons  capacity  for  the  removal 
of  refuse,  the  cost  to  be  met  by  four  annual  payments 
of  £800  each.  It  was  stated  that  the  new  mode  of 
traction  would  result  in  a  saving  of  £124  a  year,  as 
compared  with  the  present  system. 
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Municipal  Work  in  Progress  and  Projecteel. 

The  Editor  invites  the  co-oiicration  oj  Sukteyob  readers  with  a  view  to  making  inforiaatiun  given  under  this  licad  as 

complete  and  accurate  as  possible. 


Tlie  lollowiug  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below ; 
Buildiugs — Aldershot;  roads  and  materials — Car- 
shalton,  Godalming,  Eowley  Regis;  sewerage  and 
sewage  disposal — Cleethorpes;  water,  gas  and  elec- 
tricity— St.  Pancras.  Particulars  of  other  projected 
works  will  be  found  on  our  "  Local  Goverunieut  Board 
Inquiries  "  page. 

BUILDINGS. 

Aberdeen  C.C. — At  a  meeting  of  the  Sanatorium 
Benefit  Committee  last  wtok  it  was  intinuited  tliat  the 
Local  Government  Board  had  been  reluctantly  coni- 
I>elled  to  ask  the  county  council  not  to  proceed  mean- 
time with  their  sclieme  for  the  erection  of  their  new 
sanatorium  hospitals  at  Peterhead,  Fraserburgh,  and 
Kllon,  in  view  of  the  order  discouraging  all  fresh 
issues  of  capital.  Until  recentJy  the  conunittee  had 
been  urged  by  the  Local  Government  Board  to  pro- 
ceed with  the  provision  of  sanatoria,  in  which  there 
was  considered  to  be  a  serious  deficiency.  It  was 
agreed  to  draw  the  attention  of  the  board  to  their 
change  of  attitude. 

Aldershot  U.D.C.— The  surveyor,  Mr.  F.  C.  Uren, 
has  received  instructions  to  prepare  plans  for  the  ex- 
tension of  the  generating  station. 

Barrow-in-Furness  T.C. — The  erection  of  the  addi- 
tinnal  cooling  tower,  for  which  a  loan  has  been  sane- 
timed,  is  recommended  by  the  borough  electrical  engi- 
neer, also  the  provision  of  a  fan  and  motor  to  increase 
the  draught. 

Enfield  U.D.C.— The  surveyor,  Mr.  R.  Collins,  has 
bi'cn  instructed  to  prepare  sketch  plans  and  estimates 
for  an  vinderground  convenience  for  both  sexes  at  the 
junction  of  South-street  and  High-street.  Ponders  Knd. 

Torrington  R.D.C. — The  council  have  accepted  Mr. 
Featherstone's  lender  at  E.39  to  build  a  bridge  at  Lad- 
ford  Mill,  between  Shel>bear  and  Newton  St.  Petrock. 
Other  tenders  were  £43  and  £59,  while  the  estimate  of 
the  surveyor  was  £38. 

West  Sussex  C.C. — It  is  proposed  to  erect,  subject 
to  the  consent  of  the  Local  Government  Board,  re- 
volvinff  shelters  for  the  treatment  of  tuberculosis,  at 
:i   cost" of  £121. 

PARKS     AND    OPEN    SPACES. 

Exeter  T.C— Furlher  [irogrcs>  ih  to  U-  iiiiid.  m 
iavins  out  the  Northernhay  recreation  grounds,  at  a 
cost  of  £100. 

Manchester  T.C. — A  new  open  space  is  to  be  pro- 
vided in  the  Barlow-road  district  of  Levenshulme. 
Situate  near  Greenbank  Farm,  it  comprises  24  acres, 
and  is  in  the  centre  of  a  comparatively  new  and  grow- 
ing suliurban  area.  Further  new  spaces  are  the 
Hnliue  Barracks  sit-e  (comprising  nearly  11  acres),  and 
the  Krrwood-road  Recreation  Ground,  Levenshidme, 
which  covers  an  area  of  54  acres.  It  will  be  one  of 
the  largest  open  spaces  in  the  city  when  complete. 
On  the  Hulme  Barracks  site,  which  is  in  one  of  the 
most  congested  parts  of  Manchester,  it  is  hoped  to 
])rovide   an   open-air   swimming  bath. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bridlington  T.C. — The  question  of  the  disposal  of 
the  town's  refuse  came  up  on  Wednesday  in  a  letter 
of  the  clerk  to  the  neighliouring  rural  district  council, 
which  threatened  the  issue  of  a  writ  against  the  cor- 
Ijoration  if  the  prac^tice  nf  depositing  rubbish  in  the 
rural  district  was  not  stopped.  It  was  decided  to  ask 
the  rural  district  coimeil  to  meet  a  committee  of  the 
council    to  discuss  the  question  of  the  site  of  a  refuse 

dP,.Ot. 

ROADS    AND    MATERIALS. 

Athlone  R.D.C— In  onhr  U>  continue  steam  rolling 
in  the  di.strict  and  schemes  of  direct  labour  on  the 
main  roads,  it  has  been  decided  to  issue  a  supple- 
mental estimate.  A  motion  to  suspend  operations 
until  after  the  war  was  defeated. 

Bampton  U.D.C. — The  surveyor,  Mr.  E.  Rogers, 
submitted  a  report  on  the  cost  of  steam  rolling,  giving 
the  approximate  coat  of  the  work  per  yard  and  day 
work  systems.  The  amount  of  st^am  rolling  done  by 
yard  work,  from  February  3rd  to  Juno  30tli,  1914,  was 


3.760  cub.  yds.,  costing  £235,  or  Is.  3d.  per  cubic  yard. 
This  price  included  the  supply  of  man  and  horse  for 
water  cart,  hauling  out  chippings,  and  also  a  man 
for  sweeping.  Done  by  day  work,  from  November 
23,  1914,  to  June  9,  1915,  3,760  cub.  yds.,  costing 
L203  2s.  6d.  inclusive,  or  Is.  Id.  per  cub.  yd.  This  was 
a  saving  of  £31  5s.  on  tlie  amount  rolled.  Mr.  Stone 
c.ingratulated  the  surveyor  in  bringing  forward  these 
stati-stics. 

Berkhamsted   R.D.C— The    surveyor,    Mr.    H.    N. 

Hedges,  has  rrceivcd  instructions  to  proceed  with  a. 
si-lionie  of  footpath  improvement. 

Cardiff  T.C— With  respect  to  St.  Mary-street,  about 
wliifli  cumplaint  was  made  at  the  Public  Works  Com- 
mittee, the  city  surveyor,  Mr.  W.  Harinir,  said  he 
agreed  that  the  street  was  in  a  bad  state,  but  thai 
there  were  places  in  the  city  ten  times  worse.  But 
for  the  scarcity  of  material,  due  to  the  war,  St.  Mary- 
street  would  have  been  attended  to  long  ago.  The 
sub-committee  was  instructed  to  inspect  the  street  in 
company  with  the  city  engineer,  with  a  view  of  render- 
ing it  more  suitable  for  traffic.  Plenary  powers  were 
given  the  committee  to  purchase  timber  for  relaying 
the  street  at  tlie  earliest  possible  moment. 

Carshalton  U.D.C— The  surveyor,  Mr.  W.  W.  Galo, 
has  received  instructions  to  prepare  an  estimate  of 
cost   for   slal)-j>nviiig   a   number   of   footpaths. 

East  Preston  R.D.C— The  council  have  sanctioned 
an  expenditure  by  the  surveyor,  Mr.  G.  W.  Leney.  of 
£110  for  the  provision  of  360  tindier  breastworks  with 
chalk  filling  for  the  iniiirovemrnt  and  defi'iu'o  of 
Riistin<:fon  sea  road. 

East  Sussex  C.C— .\cting  on  a  report  oF  the  Roads 
and  Bridges  Comniittoe  on  improvements  to  roads,  the 
council  on  Tuesday  sanctioned  a  grant  of  .£100  to 
Uckfield  Rural  District  Council  towards  the  cost  of 
the  improvement  and  repair  of  Walshes.  Fermor, 
Hurtis  Hill,  and  Sheep  Plain-road,  Crowborough. 
This  road  is  being  made  up  on  the  requisition  of  the 
War  Office  at  a  total  cost  of  £3,291,  of  which  amount 
the  War  Office  are  contributing  £2,194  and  the  rural 
district  council  £1,097.  The  road  is  to  be  remetalled 
throughout  for  a  distance  of  3, .300  yds.,  after  first 
widening  the  culvert  at  th^.  foot  of  Hurtis  Hill,  and 
(he  c'radient  of  that  hill  eased  to  the  extent  of  2  ft.  0  in. 
Iiv   filliuL'  in   with  hardcore. 

Galway  R.D.C— It  has  been  agreed  to  contribute 
a  sum  of  .£1.')0  towards  the  making  of  a  new  road 
leading  from  the  Convent  at  Oughterard  to  Oostello 
Bay.  The  Oughterard  District  Council  have  also 
agreed  to  raise  a  similar  sum  for  the  same  purpose. 

Godalming  T.C — An  intimation  has  been  received 
that  the  county  council  have  a.greed  to  a  provisional 
estimate  of  £4.21.'<  for  the  improvement  of  Brid,ce-road 
and  Ockford-road. 

Grimsby  T.C. — It  is  projiosed  to  make  up  certain 
passages  under  the  Private  Street  Works  Act. 

Hackney  B.C. — The  Works  Committee  have  recom- 
mended the  purchase  of  two  motor  road-sweepers,  at 
a  cost  not  exceeding  £1,276.  The  borough  engineer 
(Mr.  Norman  Scorgie,  m.inst.c.b.)  estimates  that  the 
total  cost  of  maintenance  and  working  will  be  about 
£700  per  annum.  The  cost  of  the  work  as  at  present 
done  by  horsed  machines  (including  their  mainte- 
nance and  repair)  exceeds  £1,000  per  annum. 

Hayes  U.D.C. — Negotiations  have  been  completed 
with  the  Road  Board  for  making  up  Yeading-lane,  at 
an  estimated  cost  of  £1,050,  of  which  sum  £550  will 
be  found  by  the  council. 

Hendon  R.D.C — Upon  the  advice  of  the  surveyor, 
Mr.  .1.  ,\.  Webb,  it  has  been  decided  to  carry  out  tar- 
spraying  ill  Byron-road,  Belmont-road.  Stuart-road, 
and   Locket-road. 

Lutterworth  R.D.C— It  has  been  dec^ided  to  make 
up  Gladstone-street,  at  an  estimated  cost  of  £2,')0. 

Notts  C.C — It  was  reported  on  Tuesday  last  that 
the  work  of  the  Road  Board  scheme  is  proceeding 
satisfactorily.  Of  the  21  miles  of  rural  roads  to  be 
constructed  this  year  nearly  10  miles  had  been  com- 
pleted. The  actual  cost  of  the  construction  of  the 
Nottingham  and  Bawtry  road  has  been  £6.280.  the 
crant  from  the  Road  Board  being  £3.110.  Tim  High- 
ways Committee  further  reported  that,  owing  to  the 
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increasing  difficulty  of  obtaining  horses  for  liaulage 
of  ma'terial  (wliicli  since  the  coinmencement  of  the 
vvar  has  in  many  districts  become  almost  an  impos- 
sibility) a  large  proportion  of  the  work  has  had  to  be 
done  by  steam  tractors.  The  cost  of  such  haulage 
during  the  past  fifteen  months  has  worlied  out  at  an 
average  price  of  lO^d.  to  lOJd.  per  ton  per  mile.  As 
this  appears  to  be  excessive,  the  committee  are  of 
opinion  that  it  would  be  more  economical  if  the 
county  council  purchased  tractors.  It  has  been  ascer- 
tained that  in  other  counties  and  districts  where 
tractors  are  the  property  of  the  county  or  highway 
authority  the  average  price  per  ton  per  mile  does  not 
exceed  5d.,  and  in  some  instances  it  is  under  4d.  The 
committee  recommended  that  one  tractor  te  purchased 
by  the  council  at  a  cost  not  exceeding  £800,  and  this 
the  council  agreed  to. 

Rowley  Regis  U.D.C.— A  road  improvement  scheme, 
e.-^tjmated  to  cost  £1,500,  is  under  the  consideration  of 
the  council. 

Strood  R.D.C. — The  council  have  agreed  to  take 
into  consideration  a  report  prepared  by  the  surveyor, 
Mr.  L.  Randerson,  on  the  question  of  purcha.sing 
horses,  carts  and  haulage  plant,  in  lieu  of  the  present 
system  of  carrying  out  sueh  w-ork  by  contract.  The 
surveyor  estimated  that  if  the  council  decided  to  do 
its  own  haulage  there  would  be  a  saving  of  about  £270 
a  year,  and  more  if  they  undertook  also  the  opening 
of  a  gravel  pit  and  the  driving  of  a  small  crushing 
plant. 

West  Sussex  C.C. — It  is  reported  that  of  an  esti- 
mated expenditure  on  roads  of  £25,000,  only  £8,523 
has  been  spent. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bradford  T.C. — Tlie  Sewerage  Ccmnnittee  considered 
recently  a  conununication  from  the  Local  Government 
Board  with  regard  to  the  continuance  of  the  Esholt 
sewerage  scheme  during  the  war.  It  was  resolved  to 
recommend  the  city  council  to  inform  the  Local 
Government  Board  that  it  was  necessary  for  the  work 
to  proceed,  and  a  deputation  was  appointed  to  wait 
upon  the  Treasury  with  regard  to  the  necessary  finan- 
cial arrangements. 

Bristol  T.C. — The  Sanitary  Committee  recommend 
the  council  to  ajiply  to  the  Local  Government  Board 
for  sanction  to  a  loan  of  £8.50  tor  sewer  reconstruction 
at  New  Brislington. 

Cleethorpes  U.D.C. — It  has  been  agreed  to  take  up 
a  loan  of  £.5,000  from  the  Public  Works  Loan  Board 
for  the  sewage  disjiosal  scheme. 

Coventry  T.C— The  Sewage  Farm  Committee  report 
that,  by  vcastJU  of  the  increased  value  of  cattle  and 
fodder,  the  ag)icultural  department  had  made  last 
year  a  jH-ofit  of  £898,  as  against  a  loss  in  each  of  the 
previous  three  years. 

Doncaster  R.D.C— A  scheme  has  been  adopted  fur 
ilie  sewerage  uf  the  proposed  new  village  of  Arm- 
thorpe.  subject  to  an  agreement  being  reached  with 
the  landowners  on  the  question  of  cost. 

Malpas  R.D.C. — A  scheme  of  sewage  disposal,  esti- 
mated to  cost  £400,   is  under  consideration. 

Stockton  T.C— It  has  been  decided  to  adopt  the 
water-carriage  system  in  respect  of  about  200  liouses 
in  tile  Pnrtroek  district. 

WATER,    GAS,    AKD    ELECTRICITY. 

Edinburgh  T.C— The  Electric  Lighting  Committee 
have_accepted  the  tender  of  Messrs.  G.  &  K.  Cousin, 
at  £5,000,  for  the  foundation  work  in  connection  with 
the  new  electric  station  at  Portobello. 

'Lurgan  U.D.C. — The  council  are  asking  the  Treasury 
for  permission  to  borrow  £47,000  to  complete  the 
purchase  of  the  Lurgan  Gas  Light  and  Chemical  Com- 
pany, Limited,  for  which  an  Act  of  Parliament  was 
passed   recently. 

Malvern  U.D.C— On  the  gas  undertaking,  the 
year's  trading  showed  a  loss  of  £16.5,  as  compared  with 
a  profit  of  £1,010  in  the  previous  year,  and  the  loss 
on  the  water  undertaking  was  £3,066,  as  compared 
with  a  loss  of  £1,807  in  the  preceding  year.  In  both 
cases  this  was  mainly  due  to  a  falling  oft  in  receipts. 
The  electricity  undertaking  showed  a  profit  of  £824, 
as  compared  with  a  profit  of  £317  on  the  preceding 
year. 

Oswestry  R.D.C— The  clerk,  Mr.  C.  H.  Bull, 
reported  that  he  had  received  a  letter  from  the  Local 
Government  Board  with  respect  to  the  application  of 
the  council  tor  sanction  of  a  loan  of  £350  for  the 
extension  of  the  water  main  to  Hengoed,  and  he  had 


replied  that  this  extension  was  under  consideration 
for  some  time  previous  to  the  application  of  the  origi- 
nal loan  of  £900  for  the  Weston  Bhyn  and  St.  Martin's 
scheme,  and  that  the  extension  was  pai-t  of  the 
original  scheme — so  much  so  that  the  council  included 
it  when  advertising  for  tenders.  The  extension  was 
for  Upper  Hengoed  and  The  Wern,  which  were  without 
a  proper  water  supply.  The  council  were  expecting 
some  thousands  of  troops  in  the  district,  and  it  was 
important  that,  in  preparing  a  hospital  for  the  pos- 
sible outbreak  of  disease,  there  should  be  a  proper 
water  supply  to  the  isolation  hospital.  In  answer  to 
a  member,  tlie  clerk  said  his  letter  had  been  acknow- 
ledged but  not  replied  to. 

St.  Pancras  B.C. — The  Electricity  Committee  have 
received  authority  to  provide  two  new  boilers,  and  to 
carry  out  the  work  of  enlarging  the  boiler-house,  at 
an  estimated  cost  of  £13,000. 

Wanstead  U.D.C — Notice  has  been  received  by  the 
council  from  two  electric  supply  companies  of  their 
intention  to  apply  for  a  Provisional  Grder  to  supply 
electricity  in  the  district. 

York  T.C. — In  giving  their  formal  approval  to  the 
boiTOwing  of  £15,936  for  electricity  pui-poses  by  the 
Electricity  Committee,  the  Local  Government  IJoard 
write  that  they  have  decided,  "  though  not  without 
much  hesitation,"  to  sanction  loans  in  respect  of  the 
expenditure  already  incurred,  or  to  which  the  town 
council  are  committed.  "  The  board  view  with  great 
dissatisfaction  the  action  of  the  town  council  in  in- 
curring this  expenditure  in  anticipation  of  sanction. 
They  must  again  warn  the  town  council  to  avoid  this 
irregular  procedure  in  future,  as  it  will  not  be  possible 
for  the  board  to  be  satisfied  with  repeating  their  warn- 
ing in  any  similar  case  in  future." 

MISCELLANEOUS. 

Edinburgh  T.C— The  Streets  and  Buildings  Com- 
mittee have  agreed  to  grant  an  increase  of  wages  of 
2s.  per  week  to  all  employees  in  the  roads  depar-tment 
and  the  burgh  engineer's  department  who  were  paid 
less  than  29s.  per  week,  and  of  Is.  to  those  whose 
wages  were  above  29s.  and  under  39s. 

Twickenham  U.D.C. — The  council  are  instituting 
proceedings  against  tradesmen  who  fail  to  j^rovide 
receptacles   for  horse-manure  heaps. 


The  Newest  Road  Material — "I  have  been  told 
that  tins  of  beef  have  been  used  for  mending  roads 
in  Flanders,"  said  Lord  Oranniore  and  Browne  on 
Monday  in  the  House  of  Lords,  in  calling  attention 
to  waste  in  the  Army.  It  would  seem  that  the  eleva- 
tions of  such  roads  would  soon  vary.  As  the  tins  got 
punctured  each  bit  of  road  affected  would  certainly 
become   "  high." 

FOR      OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

piTY    OP    BIRMINGHAM. 

^     APPOINTMENT  OF  CHIEF  STOREKEEPER. 

The  Public  Works  Committee  are  prepared  to  receive 
applications  for  the  appointment  of  a  thoroughly 
competent  Chief  Storekeeper  in  the  City  Surveyor's 
Dep.n-tiiient. 

,S:ilaiv  commencing  at  £156  per  annum. 

Candidates  must  be  fully  qualified  persons,  who 
have  had  jiractical  experience  in  the  keeping  of  Stock 
Accounts,  and  the  acceptance  and  distribution  of 
Stores  of  a  large  town.  They  must  also  have  a  good 
knowledge  of  the  qualities  of  the  various  materials 
used  by  a  Public  Works  De]5artment. 

The  candidate  appointed  will  be  requii'ed  to  devote 
the  whole  of  his  time  to  the  service  of  the  Corporation, 
and  also  to  contribute  to  the  Superannuation  Scheme, 
for  which  purpose  he  must  submit  himself  to  the 
Corporation  doctor  for  examination,  the  appointment 
being  subject  to  the  doctor's  report  being  satisfactory. 

Applications,  in  candidate's  own  handwriting,  stat- 
ing age,  experience,  past  and  present  employment, 
accompanied  by  copies  of  not  more  than  three  recent 
testimonials,  and  endorsed  "  Chief  Storekeeper,"  to 
be  sent  to  the  undersigned  not  later  than  Monday, 
.30th  August,   1915. 

Canvassing,  either  directly  or  indirectly,  will  be  a 
disqualification. 

HENRY  E.    STILGOE,   m.inst.c.e., 

City  Engineer  and  Surveyor. 

Council  House,   Birmingham. 

July  27,  1915.  (2,656) 


July  30.  1915. 


AND   COUNTY   ENQINKKR. 


151 


BATTERY  VEHICLES   AS   AN   ADJUNCT  TO 
TRAMWAYS.* 


By  W.  H.  L.  Watson. 

The  writer's  experience  during  the  past  three  years 
with  many  types  of  battery  vehicles  has  been  so  satis- 
factory that  he  feels  justified  in  an  endeavour  to 
direct  the  attention  of  tramway  authorities  to  the 
virtues  of  this  method  of  propulsion. 

Tn  towns  such  as  Morecambe,  Lancashire,  where 
the  conduit  system  is  barred  owing  to  the  possibility 
of  interference  with  the  service  by  incursion  of  the 
sea,  not  to  mention  the  high  cost  of  such  an  installa- 
tion, and  where  the  overhead  system  is  regarded  as 
a  menace  to  the  scenic  surroundings,  the  battery  tram 
will  be  of  great  service.  Horse  trams  have  operated 
successfully  for  many  years.  With  the  advance  of 
time  electric  traction  has  been  seriously  discussed, 
with  the  result  that  a  scheme  for  installing  battery- 
driven  trams  was  considered,  whereby  a  capital  ex- 
penditure of,  approximately,  £18,000  was  involved  for 
the  installation  of  twelve  56-passenger,  double-deck 
trams,  and  the  necessary  depot  complete  with  charg- 
ing equipment  and  the  extension  of  mains.  The  run- 
ning costs  were  guaranteed  not  to  exceed  5Jd.  per  car- 
mile,  covering  write-off  of  capital,  labour,  and  all  run- 
ning charges.  If  this  installation  is  made  it  will  be 
the  first  of  its  kind  in  this  country,  but  there  are 
existing  trams  working  on  this  principle  in  the  United 
States.  It  is  interesting  to  note  that  battery  rail  cars, 
capable  of  carrying  forty  passengers  with  a  total 
weight  of  15  tons,  average  a  current  consumption  of 
600  watt-hours  per  car-mile ;  maximum  speed  30  miles 
per  hour ;  miles  per  charge  of  battery  100. 

The  battery  omnibus  will  probably  prove  to  be  the 
more  popular  method  of  building  up  routes,  prior  to 
the  extension  of  a  full  tramway  service,  owing  to  its 
cheaper  installation  and  greater  mobility.  These 
'buses  are  already  installed  in  Southend,  South 
■Shields,  York,  West  Bromwich,  and  Loughborough. 
:!  the  first  three  instances  the  results  have  been  very 
jratifying,  the  vehicles  not  only  having  given  a  highly 
satisfactory  service,  but  the  low  running  costs  ex- 
pected having  been  proved  conclusively.  At  South- 
end-on-Sea,  where  one  battery-driven  'bus  was  in- 
stalled to  run  on  equal  terms  with  a  fleet  of  petrol  and 
petrol-electric  'buses,  a  saving  of  2d.  per  mile,  plus  ^d. 
profit  to  the  electricity  department,  making  a  net 
saving  of  2id.  per  mile,  has  been  shown  in  favour  of 
the  battery  vehicle. 

At  South  Shields  I  find  that  the  current  consump- 
tion per  mile  varies  between  1'63  and  2-10  units,  the 
variation  being  specially  noticeable  owing  to  the  road 
-urface  conditions  encountered  and  variable  weather. 
The  maintenance  charges  have  proved  very  slight, 
ind  with  such  a  low  average  weekly  revenue  as  5-92d. 
the  service  covers  expenses. 

At  York  Mr.  Hame  announces  that  the  four  Edison 
'bu.-es  have  run  13,600  miles  with  an  overall  energy 
consumption  of  I'l  units  per  mile. 

The  installation  of  'buses  at  West  Bromwich  and 
Loughborough  has  only  recently  been  made,  conse- 
quently running  costs  are  not  yet  available.  They 
will  l>e  of  special  interest,  as  they  are  to  cover  routes 
previously  occupied  by  petrol-driven  chassis. 

The  ideal  method  of  employing  these  vehicles  is  to 
fix  a  terminus  at  which  point  the  vehicle  awaits  pas- 
sengers for  a  few  minutes.  Here  current  can  be  taken 
at  a  high  rate  of  input.  The  time  taken  to  replace 
sufiicient  current  (at  six  times  the  normal  rate)  to 
cover  1  mile  of  even  road  surface  is  IJ  minutes. 
Therefore  a  stay  of  41  minutes  will  in  many  cases 
replace  sufficient  current  to  cover  the  major  part  of  a 
journey.  At  Southend-on-Sea  it  is  no  infrequent 
'jccurrence  for  the  battery  'bus  to  return  to  its  garage 
at  night  with  no  more  than  40  ampere-hours  used  out 
of  a  total  capacity  of  300  ampere-hours  after  a  day's 
journey  of  100  miles.  Where  "  boosting  "  facilities 
cannot  be  arranged  a  larger  size  battery  may  be 
nece.-i.=ary :  Vjut  a  mileage  per  day  of  45  to  50  miles 
could  easily  be  accomplished,  provided  the  di.strict  is 
not  of  an  extremely  hilly  nature.  Upon  hills  the 
vehicle  proceeds  at  a  reduced  pace,  and  where  con- 
siderable gradients  are  met  this  is  sometimes  reduced 
to  little  more  than  a  crawl.  It  should  be  appreciated, 
howevf-r,  that  it  is  possible  to  run  'buses  under  these 
conditions  at  a  running  cost  which  will  render  light 
-pTv\r-Pr  profitable,  or  at  least  self-supporting,  whereas 

*  From  paper  presented  at  the  Seventh  Annual  Confess  of  the 
Tramways  .'ind  Light  Railways  As.sociation. 


either  petrol  or  petrol-electric  'buses  would  prove  un- 
commercial. 

SPEED. 

It  must  not  be  assumed  that  the  battery  vehicle  is 
incapable  of  speed;  speed  can  be  accelerated  provided 
the  current  supply  is  in  proportion  to  the  distance  to 
be  traversed.  The  "■  electric  "  has  been  developed  to 
travel  at  a  useful  speed  under  the  most  economical 
conditions.  It  is  a  peculiarity  of  the  velticle  that 
when  under  way  it  appears  to  be  journeying  at  a  much 
slower  speed  than  the  mileage  really  registered.  In- 
cluding stops,  it  has  been  found  capable  of  averaging 
a  speed  of  TJ  miles  per  hour.  This  compares  very 
favourably  with  the  London  'bus,  whose  average  rate 
of  travel  is  approximately  8  miles  per  hour.  It  seems 
unwise  to  develop  a  new  route  under  speed  conditions, 
which  can  only  result  in  a  short  life  owing  to  the  high 
running  costs.  The  service  will  be  much  better  appre- 
ciated if  it  is  run  upon  conditions  wliich  the  route  can 
afford,  thereby  ensuring  permanency. 

Where  the  district  is  so  scattered  that  a  vehicle 
becomes  a  matter  of  necessity  to  the  manager  when 
doing  his  round  of  inspection,  an  electric  roadster  or 
coupe  seems  an  ideal  car  to  suit  his  purpose. 

But  for  the  condition  of  the  country  during  the  past 
year  a  new  vehicle  would  have  been  placed  upon  the 
market  suited  for  the  conveyance  of  members  of  the 
staff  on  their  duties.  This  vehicle  is  designed  on  very 
light  lines  similar  to  the  petrol-cycle  cars,  which  have 
become  so  popular.  It  is  believed  that  such  a 
vehicle  would  find  much  favour  as  a  means  of  con- 
veying inspectors,  also  for  the  collection  of  coppers, 
distribution  of  tickets,  &c.  This  vehicle  it  is  hoped 
will  not  exceed  a  cost  of  £300.  Upon  a  similar  chassis 
will  be  mounted  a  trade  body  of  the  box  variety.  This 
has  been  specially  designed  for  the  use  of  tramway . 
departments  in  connection  with  their  parcel  delivery 
service.  Here,  again,  low  price  has  been  given  the 
utmost  consideration— initial  cost  will  be  approxi- 
mately £270.  So  great  will  be  the  advantage  of  such 
a  vehicle  to  parcel  delivery  services  that  it  seems 
likely  a  number  will  be  employed  once  the  low  run- 
ning" costs  have  been  suitably  demonstrated.  Assum- 
ing that  an  average  mileage  of  30  miles  per  day  is 
accomplished  during  300  days  per  annum,  and  current 
can  be  obtained  at  Id.  per  unit,  including  current, 
maintenance,  tyres,  insurance,  depreciation  (seven 
years),  and  interest  at  an  average  rate  of  5  per  cent, 
the  total  running  costs  will  not  exceed  2id.  per  mile. 
The  tramway  departments  of  Uford,  Derby,  and 
Belfast  employ  battery-driven  tower  wagons,  each  of 
which  amply  satisfies  their  requirements.  These 
vehicles  have  a  speed  of  from  11  to  12  miles  per  hour, 
which  is  generally  found  sufiicient  for  the  traffic  to  be 
negotiated.  When  out  of  service  the  opportunity  is 
seized  to  revive  the  battery.  The  mileage  available 
per  charge  is  from  40  to  45  miles,  which  has  proved 
more  than  sufficient  for  a  day's  work. 

The  battery  will  provide  current  for  operating  elec- 
tric drills,  saws,  and  riveters  for  bonding,  and  any 
other  small  tools  in  which  either  power  or  heat  is  re- 
quired. It  will  be  easily  realised  what  an  immense 
advantage  it  is  to  the  testing  engineer  to  have  a  large 
capacity  battery  at  70  volts  available  at  any  section 
or  feeder  pillar  for  testing  purposes  during  times  when 
the  network  is  dead. 

For  maintenance  of  the  track  and  road  repairs  a 
vehicle  of  2  or  3  tons  carrying  capacity  would  be  of 
great  general  utility.  For  carrying  materials,  such 
as  pillars,  setts,  and  other  weighty  equipment  required 
on  permanent  tracks  or  extensions,  this  vehicle  will 
do  all  that  is  required,  and  by  provision  of  an  inter- 
changeable tank  body  of  500  gallons  capacity  a  fur- 
ther field  of  usefulness  will  be  provided  for  watering 
at  any  time  when  current  is  not  available.  This  same 
vehicle  has  been  utilised  for  carrying  cables  and 
drawing  them  into  the  ducts.  It  may  sometimes  be 
found  useful  for  removing  cars  from  a  section  where 
a  breakdown  has  occurred,  thus  releasing  the  vehicles 
to  proceed  on  their  journey. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press.  Limited,  24  Bride-lane,  E.G.,  price  5s.).— Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
Ijook. — Southport  Guardian. 

Change  of  Address. — The  British  Reinforced  Con- 
crete Engineering  Company,  Limited,  intimate  that 
they  have  (since  July  2nd)  removed  from  their 
premises  at  82  Victoria-street,  Westminster,  S.W. , 
to  1  Dickinson-street,  Manchester,  where  larger  and 
more  convenient  offices  have  been  secured  in  close 
touch  with  their  works  at  Trafford  Park,  Manchester. 
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SANITATION    AT    COSELEY  AND    SEDGLEY. 

STAFFS.   C.C.   AND   THE  FEES  OF  CONSULTANTS. 

At  the  meeting  of  the  Staffordshire  County  Council 
on  Saturday  (the  Binningham  Post  states;  the  Public 
Health  Committee  reported  that,  as  the  result  of  com- 
munications with  the  urban  district  councils  of  Cose- 
ley  and  Sedgley  as  to  the  fees  to  be  charged  by  Messrs. 
Hughes  and  Taft  for  acting  as  consultants,  which  were 
considered  too  high,  they  had  instructed  the  engineers 
employed  to  report  without  the  assistance  of  the  con- 
sultants on  the  question  of  the  sewage  disposal  of 
those  places. 

Mr.  L.  Foster  moved  that  the  paragraph  should  be 
sent  back  to  the  committee.  He  said  it  w'as  impos- 
sible to  have  the  report  made  without  the  assistance 
of  the  consultants,  as  they  had  all  the  available  in- 
formation at  their  finger  ends.  It  was  impossible  for 
the  council  or  experts  iit  Birmingham  to  obtain  in- 
formation of  the  mining  operations  in  the  two  parishes 
without  the  assistance  of  the  consultants. 

Mr.  W.  E.  Fithern  seconded  the  amendment. 

Mr.  Horner  said  that  in  face  of  the  resolution 
passed  by  the  county  council  some  months  ago  he 
thought  it  would  be  a  breach  of  faith  to  adopt  the 
committee's  report,  which  practically  deprived  the 
local  councils  of  the  assistance  of  engineers  who  had 
local  knowledge  of  the  working  of  the  mines,  contrary 
to  the  promise  made  by  the  county  council. 

Lord  Harrowbjf  said  that  controversy  as  to  the  fiani- 
tation  of  the  two  towns  had  been  going  on  some  years. 
Experts  were  called  in  by  the  county  council,  and  at 
the  request  of  the  local  authorities  it  was  agreed  that 
those  bodies  should  be  represented  by  two  local  engi- 
neers. It  was  understood  that  the  charges  of  the  local 
consultants  should  be  reasonable,  but  it  was  suddenly 
discovered  that  they  sent  in  an  estimate  of  fifty 
guineas  each  because  the  county  council  had  to  pay 
the  bill.  The  committee  did  not  consider  it  was  in 
the  interests  of  the  county  ratepayers  that  they  should 
pay  one-third  of  such  charge.  They  had  been  told 
that  the  two  gentlemen  had  charged  only  twenty-five 
guineas  for  an  exhaustive  report  to  the  local  councils. 

The  amendment  was  lost,  and  the  report  of  the  com- 
mittee adopted. 


BUILDING   RESTRIOTiONS. 


THE  POSITION  OF  CONTRACTORS. 

In  the  House  of  Commons  on  Monday  the  Chan- 
cellor of  the  Exchequer  was  asked  -whether  he  was 
aware  that  the  request  of  the  Treasury  to  the  London 
County  Council  that  all  large  building  operations 
under  their  control  should  be  restricted  or  postponed 
during  the  present  crisis  was  interpreted  by  the  council 
as  an  invitation  to  throw  the  burden  of  such  restric- 
tion exclusively  upon  their  contractors,  .the  effect  of 
w-hich  would  be  to  inflict  loss  on  the  contractors  and 
financial  embarrassment  on  many  of  the  sub-contrac- 
tors ;  and  whether  he  intended  that  the  request  of  the 
Treasury  should  be  so   interpreted. 

Mr.  McKenna  said  the  answer  to  the  first  part  of 
the  question  was  in  the  negative.  The  intention  of 
the  Treasury  was  that  such  postponements  in  regard 
to  works  already  under  contract  should  be  made  by 
arrangement  with  the  contractors. 


INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


EASTERN   SUB-DISTRICT   (NORFOLK,    SUFFOLK    AND 
CAMBRIDGE). 

Mr.  Robert  Croome,  the  engineer  and  surveyor  to 
the  Cromer  Urban  District  Council,  ha.-  arranged  to 
have  a  sub-district  ineeting  at  Cromer  on  Saturday, 
August  14th. 
12..30  p.m.— Meet  at  the  council  offices. 

Business. 
Discussion  on  the  question  "  How  to  put  more  life 
into  the  Eastern  Sub-District." 
Discussion  on  a  short  paper  on  "  Road  Tarring." 
John  R.  Mead, 

Hon.  District  Serrclary. 
Ipswich. 

It  is  hoped  to  be  able  to  arrange  with  Mr.  W.  Lionel 
Jenkins,  the  county  surveyor  for  West  Suffolk,  to  have 
a  sub-district  meeting  at  Bury  St.  Edmunds  in  the 
near  future. 


Water  Supply  at  Oldham.— A  new  mechanical  fil- 
tratinu  plant,  whicli  has  been  erected  at  Castleshaw 
waterworks  in  connection  with  the  Oldham  waterworks 
scheme,  was  fonnally  inaugurated  recently  by  the 
Mayor.  The  plant  has  been  erected  at  a  cost  of 
£20,000,  to  improve  the  general  purity  of  the  water, 
and  in  order  to  utilise  considerable  quantities  of  flood 
waters  which  have  previously  run  to  waste.  It  is 
estimated  that  an  additional  90,000,000  gallons  of 
water  per  year  will  become  available  for  supply  pur- 
poses under  the  scheme. 


APPOINTMENTS  VACANT. 

Official  and  siuilae  adtbbtisbments  received  dp  to  4.30  p.m. 
on  thdrsdats  will  bb  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
Bummaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
Urmation  by  letter. 

INSPECTOR  OF  NUISANCES.— August  3rd.— 
Holsworthy  Rural  District  Council.  £90  per  annum. 
— Mr.   C.  Kinsman,  clerk,  Holsworthy,   Devon. 

HIGHWAY  SURVEYOR.  —  August  4th.— East- 
bourne Rural  District  Council.  £200  per  annum.— 
Mr.  T.  E.  Varley  Kirtlan,  clerk,  92  Terminu.s-road, 
Eastbourne. 

ASSISTANT  SANITARY  INSPECTOR.— August 
5th. — Corporation  of  Lowestoft.  £90 — £120  per 
annum. — Mr.  R.  B.  Nicholson,  town  clerk,  Town  Hall. 

INSPECTOR  OF  NUISANCES.— August  4th.— Bed- 
dington  and  Wallington  Urban  District  Council.  £140 
per  annum. — Mr.  T.  Booth,  clerk,  37  Manor-road, 
Wallington. 

ELECTRICAL  ENGINEER.— September  1st.— Cor- 
poratioir  of  Sutton  Coldfield.  £250  a  year. — Mr. 
R.   A.  R.  Nadin,  town  clerk,  Council  House. 

ASSISTANT.— Wakefield  Town  Council.— Water- 
works Engineer,  Town  Hall,  Wakefield. 

CLERK.— Dorset  County  Council.— Mr.  E.  Archdall 
Ffooks,  clerk.  County  Offices,  Dorchester. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  siuil/r  adtertisbments  received  up  to  4.30  p.m. 
ON  thdksdays  will  be  inserted  in  the  following  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Scrvbvor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation hy  letter.  

Buildings. 

GLASGOW.— August  2nd.— For  additions  to  Allan 
Glen's  school,  for  the  School  Board. — Mr.  J.  Clark, 
clerk,  129  Bath-street,  Glasgow. 

SHEFFIELD.— August  4th.— For  the  extension  of 
the  cit}'  hosi^ital,  for  the  City  Hospitals  Committee. 
— City  "-Architect,  Town  Hall. 

DARLINGTON.— August  4th.— For  additions  to  the 
boiler-house  at  the  electric  jjowev  station,  for  the  cor- 
poration.— Ml'.   G.   Winter,   borough   surveyor. 

HASTINGS.— August  5th.— For  alterations  and 
additions  to  buildings,  for  the  corporation. — Mr.  P.  H. 
Palmer,  borough  engineer. 

SEVENOAKS.— August  5th.— For  the  construction 
of  a  masonrj'  bridge,  for  the  Sevenoaks  and  Tonbridge 
Rural  District  Councils. — Mr.  J.  Randersou,  surveyor, 
Leigh,  Tonbridge,  and  Mr".  F.  Harris,  Broadway, 
Southborough,   Tunbridge  AVells. 

RAWTENSTALL.— August  5th.— For  the  erection  of 
a  workshop,  for  the  corporation. — Mr.  J.  Johnson, 
borough  surveyor. 

KENT. — August  5th. — For  repair's  to  schools,  for  the 
Education  Committee. — Mr.  W.  H.  Robinson,  archi- 
tect,  Sessions  House,   Maidstone. 

DUNDEE.— August  7th.— For  the  construction  of  the 
columns,  beams  and  floors  forming  the  reinforced- 
concrete  framework  of  the  superstructure  of  the  city 
hall,  for  the  corporation. — City  Architect,  City  Hall. 

WOKING.— August  9th.— For  the  construction  of  a 
bridge  over  the  Basingstoke  Canal,  for  the  urban 
district  council. — Mr.  G.  J.  Wooldridge,  engineer  and 
surveyor. 

MERTHYR.— August  9th.— For  the  erection  of  160 
workmen's  dwellings,  for  the  corporation. — Borough 
Architect,  Town  Hall. 

DONCASTER.— August  9th.— For  the  erection  of  a 
public  convenience,  for  the  corporation. — Mr.  F.  O. 
Kirby,   borough  surveyor. 
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Minutes  of  Proceedings. 


Highways  and 
Modern  Traffic. 


The  papei-s  by  Messrs. 
Gefctings  and  Brodie  on  tlie 
"  Improvement  and  Mainte- 
nance of  Highways  to  Me«t  ]\Iodcrn  Traffic  Con- 
ditions," which  were  read  at  the  annual  meeting 
of  the  Institution  of  Municipal  Engineers,  and 
are  reproduced  in  this  issue,  dealt  with  the  sub- 
ject from  the  different  standpoints  of  the  county 
suiweyor  and  the  borough  surveyor.  While 
county  and  to\\'n  roads  have  many  points  of 
resemblance,  they  have  also  many  points  of  differ- 
enc«.  The  traffic  on  tlie  main  streets  of  our  large 
towns  generally  differs  in  chai'acter  and  volume 
from  that  of  our  main  county  roads,  though  in 
the  innnediatc  neighbourhood  of  large  towns  there 
is  not  so  great  a  difference,  since  so  much  traffic 
from  the  railways  has  been  transferred  to  the 
road  by  the  aid  of  heavy  motor  vehicles.  Still, 
the  county  surveyor  is  not  often  called  upon  to 
use  wood  paving,  stone  setts,  or  asphalt  on  his 
main  roads,  whereas  in  all  large  towns,  and  many 
small  towns,  these  rnat-erials  are  in  general  use. 
For  this  reason,  Mr.  Gettings,  in  his  paper,  con- 
fines his  attention  to  the  use  of  ordinary  macadam 
and  tar-macadam,  witli  its  variants  in  the  fonn 
of  tar-painting  and  pitch  or  tar  gi'outing. 

Before  n^'onstructing  a  road  he  considers  it  is 
necessarj'  that  a  census  of  the  traffic  it  cairies 
should  be  taken,  as  the  road  must  be  made  strong 
enough  to  caiTv  this  traffic,  and,  what  is  equally 
important,  the  future  traffic  it  may  have  to  caiTv, 
In  considering  this  future  traffic,  account  has  to 
be  taken  not  only  of  tlie  natural  growth  of  the 
district  and  it«  industrial  expansion,  but  also  of 
the  increased  use  which  improved  road  surfaces 
and  the  more  general  use  of  motor  vehicles  is 
bringing  about.  In  considering  the  strengthen- 
ing of  existing  roads,  or  the  construction  of  new 
roads,  the  main  point  is  to  obtain  adequate 
foundations.  In  existing  roads  it  is  necessary  to 
have  trial  holes  made  at  frequent  intervals,  so 
that  careful  records  may  be  made  of  the  subsoil, 
the  thickness  and  character  of  the  road  material, 
together  with  local  jiarticulars  as  to  how  the  road 
can  be  drained,  the  best  gradients  that  can  ho 
obtained,  and  the,  cost  of  local  road  materials. 
Like  his  neighbour,  Mr.  Jack,  of  Herefordshire, 
Mr.  Gettings  has  to  deal  with  roads  the  majority 
of  which  have  no  foundations  and  lie  on  a  clay 
subsoil.  Both  have  experienced  tlie  same  trouble 
with  lateral  spreading  r»f  the  roadway,  and  have 
found  that  trenching  the  sides  of  the  road  and 
strengthening  with  rubble  or  slag  is  the  most 
effective  method  of  preventing  this  lateral  move- 
ment, though  Mr.  Gettings  is  of  opinion  that  a 
kerb  is  advisable  wherever  the  traffic  justifies  the 
expense.  He  has  found  that  a  bed  of  clinker 
ashes  3  in.  to  4  iij.  thick  on  the  bottom  of  the 
trench  prevents  the  clay  from  squeezing  through 
the  foimdation  material,  and  forms  an  excellent 
dry   bottom.      He   is   of  opinion   that    it   is    not 


always  the  hai'dest  material  that  is  most  suitable 
ior  ballast  for  strengthening,  providing  the  bottom 
is  well  drained  and  the  surface  is  sealed  with 
bituminous  material.  Mr.  Gettings  has  found 
that  a  5-in.  slag  foundation  is  generally  sufficient, 
but  many  surveyors  find  that  8  in.  to  12  in.  of 
haiiid-packed  rubble  or  slag  is  necessary  as  a 
foundation  for  their  principal  roads. 

Some  interesting  figures  and  a  diagram  were 
given-  showing  tlie  greatly  increased  use  which 
some  roads  have  had  t-o  undergo  with  the  intro- 
dut^tion  of  the  motor  'bus  and  the  motor  lorry. 
On  a  gravel  or  sandy  subsoil  with  a  reasonable 
subcrusb  and  surface  material  fiom  6  in.  to  8  in. 
thick,  a  tar-painted  road  will  stand  light  motor 
traffic  up  to  100  tons  per  yard  widtli  per  day,  but 
when  the  motor  'bus  and  motor  loiry  coine  along, 
it  soon  develops  potholes  and  corrugations.  Mr. 
Gettings  finds  slag  has  proved  most  satisfactory 
for  tar- mac  ad  am,  and,  being  near  large  ironworks, 
it  is  the  least  costly  of  tlie  materials  he  has  used. 
The  method  of  construction  he  adopts  is  some- 
what unusual,  for,  although  he  follows  the  usual 
method  of  laying  the  materials  in  two  coats,  he 
tries  to  do  this  by  sealing  the  bottom  coat  with 
g-in.  material,  and  rolling  the  top  coat  of  1-in.  to 
1^-in.  material  into  it,  and  then  sprinkling  the 
surface  with  J-in.  material,  wliicli  is  rolled  so  as 
to  fill  the  int-erstices,  and  dusted  with  fine  mate- 
rial, the  total  thickness  being  ;5|  in.  to  3^  in.  He 
cionsidei's  this  method  preferable  to  using  graded 
material,  and  that  it  has  the  advantage  of  allow- 
ing the  top  coat  to  be  stripped  off  independently 
of  the  bottom  coat  when  it  is  necessary  to  repair 
the  road.  Most  sui-veyors  find  that  grading  the 
material  in  the  road  makes  a  more  satisfactory 
and  solid  road,  and  though  it  is  doubtful  if  the 
top  section  can  be  stripped  off  by  this  method, 
it  can  only  be  done  at  the  risk  of  having  a  top 
ttf)at  which  would  move  bodily  on  the  laottom 
coat,   and  so  become  corrugated. 

*  *  * 

Mr.  Brodie's  paper  dealt  with 
Town  Roads.  the  improvement  of  urban  and 
suburban  roads.  He  considers 
that  all  roads  must  be  properly  drained,  and  have 
adequate  foundations  either  of  hand-pitched 
rubble  or  concrete.  While  all  surveyors  will 
agree  as  to  the  necessity  of  draining,  many  will 
consider  that  foundations  of  the  costly  character 
he  specifies  are  for  many  town  streets  quite  un- 
necessary, and  in  some  cases  undesirable.  The 
work  can-ied  out  at  Hornsey  and  other  places  with 
tarred  clinker  foundations  is  found  to  be  quite 
satisfactory.  Less  costly,  it  is  claimed  to  have  a 
resiliency  which  neither  concrete  nor  hand-packed 
rubble  possesses,  and  that  the  surface  mate- 
rial is  free  from  the  waves  or  corrugations  that 
so  many  bituminous  road  surfaces  have  when  laid 
on  a  rigid  concrete  foundation.  That  adequate 
foundations  are  necessary  everyone  is  agreed,  bub 
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the  attempt  to  make  particular  methods  apply 
universally  is  not  likely  to  succeed.  Hardcore, 
gravel,  and  broken  stone  or  slag  are  frequently 
used  with  success  for  foundations,  and  the  founda- 
tion of  every  road  must  be  decided  with  a  proper 
consideration  of  the  subsoil,  drainage,  traffic,  and 
local  conditions.  So  in  the  same  way  the  state- 
ment that  "  water-bound  macadam  under  modern 
traffic  conditions  is  unsatisfactory  from  any  point 
of  view  "  is  far  too  sweeping  to  be  accepted.  In 
the  matter  of  foothold  for  horses  it  probably  has 
no  equal,  and  though,  as  Mr.  Brodie  pointed  out, 
it  ceases  to  be  ordinary  macadam  when  tar- 
painted,  it  is  frequently  much  finner,  and  freer 
from  the  creeping  and  waving  that  so  many  tax- 
macadam  or  pitch-grouted  roads  undergo  under 
the  influence  of  a  high  temperature  and  heavy 
traffic. 

The  objection  to  local  stone  being  used  solely 
on  account  of  its  cheapness  is  sound  enough  in  its 
way,  but  a  cheap  stone  is  amply  good  enough  in 
many  situations,  and  its  use  as  a  foundation  siu-- 
faced  with  a  better  quality  stone  can  certainly 
be  recommended  as  a  suitable  material.  The 
widths  of  roadwa.v  sufficient  for  country  roads  are 
usually  quite  insufficient  for  town  roads,  as  the 
character  of  the  traffic  is  generally  altogether 
different.  As  ]\Ir.  Brodie  pointed  out,  18  ft.  may 
be  a  sufficient  width  for  many  country  roads,  but 
it  is  generally  altogether  inadequate  for  most 
town  roads,  unless  they  partake  of  the  garden 
city  type.  Business  vehicles,  slow  and  quick 
traffic,  and  the  tramway  call  for  much  -greater 
widths  in  our  towns,  and  while  the  21  ft.  may  be 
too  great  in  some  purely  residential  street's,  it  is 
quite  cert-ain  that  the  54  ft.,  which  Mr.  Brodie 
considers  the  width  of  the  ideal  road  should  be, 
may  in  some  of  the  larger  towns  be  exceeded 
with  advantage.  The  gradient  of  the  road  has 
not  quite  the  same;  importance  since  the  intro- 
duction of  the  motor-cai',  but  few  surveyors  would 
care  to  make  a  road  steeper  than  1  in  20  if  the 
local  conditions  would  pennit  this  gradient  being 
obtained.  The  gradient  of  the  road  is  to  a  gi-eat 
extent  dependent  upon  the  character  of  the  mate- 
rial used  for  surfacing  the  road.  A  wood-paved 
or  bituminous  road  cannot  be  laid  safely  with  a 
steeper  gradient  than  1  in  20,  but  an  ordinary 
macadam  road  would  not  be  slippery  at  an  even 
worse  gradient,  though  the  tractive  effort  required 
on  such  a  gradient  -s^'ould  make  it  unsatisfactory 
for  horses. 

The  importance  of  a  staff  of  properly  trained 
workmen  and  reliable  foremen  is  recognised  by  all 
surveyors,  though  unfortunately  not  always  by 
their  councillors.  Many  councils  act  as  if  they 
think  the  cheapest  and  poorest  labour  is  quite  good 
enough  for  road  making,  and  it  is  well  to  be 
reminded  that  experienced  men  are  necessai"y  if 
we  want  satisfactory  work  at  a  time  when  so  many 
surveyors  are  working  with  depleted  staffs  and 
tlieir  best  men  ar-e  being  replaced  by  men  who  in 
peace  times  would  be  classed  as  "  unemploy- 
ables."  In  addition  to  the  scarcity  of  trained 
men  there  is  a  scarcity  of  material,  brought  about 
mainly  by  the  plea  for  economy  which  every- 
whei-e  meets  our  local  authorities.  Surveyors  at 
the  present  time  are,  like  the  Israelites  of  old, 
"trying  to  make  bricks  without  straw,"  and  as 
the  age  of  miracles  is  past,  the  present  neglect 
is  bound  to  be  paid  for  in  the  near  futiu-e. 


Orientation 

of  Roads 

and  Buildings. 


If  it  be  allowed  that  the 
iirimarv  object  of  town  planning 
i^  to  secure  the  health  of  the 
|"ip\il;ition  of  the  future,  the 
importance  of  the  scientific  orientation  of  roads 
and  buildings,  upon  which  the  access  of  direct 
sunlight  depends,  is  at  once  manifest.  This  is 
the  theme  of  a  most  instructive  paper  on  the 
"Healthy  City  of  the  Future,"  by  M.  Rey, 
which  appears  in  the  current  issue  of    the  Town 


Planning  Beview.  The  influence  of  sunlight  upon 
health  is  among  the  eai'liest  truths  impressed 
upon  the  student  of  hygiene,  and  it  is  nothing 
short  of  a  mystery,  therefore,  that  in  the  develop- 
ment of  modem  cities  practically  no  consideration 
appears  to  have  been  given  to  this  important 
matter.  We  are  beginning  to  perceive,  says  M. 
Rey,  on  the  evidence  of  the  facts  which  we  have 
accumulated,  that  the  supreme  remedy  for 
rendering  towns  healthy,  and  especially  for 
sucoes'sfully  combating  tuberculosis,  is  the  pene- 
tration of  the  rays  of  the  sun  into  all  the  possible 
corners  of  the  city.  Hence,  these  health-giving 
forces  of  an  irresistible  power  which  every  ray  of 
the  sun  contains  ought  to  be  the  starting-point 
of  a  real  revolution  in  the  methods  of  town 
planning. 

A  determination  to  a.ct  upon  this  principle 
would  involve  many  fundamental  changes  in  the 
art  of  building  as  practised  at  the  present  day. 
In  the  first  place,  the  closed  court  must  be 
abolished  in  favour  of  a  court  largely  open  to  the 
air  and  liglit  facing  on  public  roads  rationally 
orientated.  Then  again,  the  daily  course  of  the 
sun  must  be  the  sole  consideration  in  deciding 
upon  the  orientation  of  buildings  and  their  height. 
This  means  that  the  latitude  of  a  town  is  an 
essential  element  in  the  problem — a  fact  which  is 
clearly  brought  out  in  the  very  valuable  table 
prepai-ed  by  M.  Key  showing  the  duration  of 
access  of  sunlight  to  buildings  of  various  heights 
and  orientation  in  some  of  the  principal  towns  of 
Europe  and  America.  Tlie  basis  of  the  calcula- 
tion is  the  amount  of  sunlight  which  reaches  the 
lowest  part  of  the  building  on  the  shortest  day, 
and  the  conclusion  reached  stated  in  scientific 
terms  is  that  the  u-idtli  of  the  roads  is  a  frmction 
of  the  latitude  of  the  place,  of  the  height  of  the 
buildings  constructed  on  its  alignment,  and  of 
tlie  angle  which  the  road  fonns  wii;.li  the  meridian. 
It  follows  that  when  by-laws  authorise  buildings 
of  the  same  height  on  roads  of  identical  width, 
irrespective  of  their  orientation,  all  the  laws  of 
light  are  utterly  disregarded,  and  there  is  abso- 
lutely no  encouragement  for  architects,  builders, 
or  owners  to  pay  proper  attention  to  this  import.- 
ant  matter.  M.  E-ey's  researches  lead  to  very 
far-reaching  conclusions,  but  they  are  none  the 
less  worthy  of  discussion,  and  it  is  therefore  to  be 
hoped  ihat  the  fear  of  upsetting  ])reconceived 
opinions  may  not  be  allowed  to  prejudice  in  any 
way  the  "areful  consideration  of  his  investigations. 


Manchester 

Municipal  School 

of  Technology. 


Although  in  the  ])resent 
state  of  jiublic  affairs  it  is 
iiiudly  to  he  expected  that  the 
number  of  students  able  to 
devote  their  time  to  systematic  courses  of 
technical  instruction  will  be  as  large  as  in  former 
years,  it  is  eminently  desirable  that  the  motto 
"  Business  as  usual  "  should,  as  far  as  possible, 
be  ajjjjlied  in  the  realm  of  technical  education. 
One  thing  at  least  has  become  abundantly  clear 
as  the  result  of  a  year  of  war,  and  that  is  that 
any  nation  desiring  to  hold  its  own  in  the  years 
to  come  must  organise  its  s\"stem  of  scientific 
technical  education  so  as  to  secure  the  greatest 
possible  efficiency.  We  observe  with  satisfaction, 
therefore,  from  the  syllabus  that  has  courteously 
been  sent  to  us,  that  the  work  of  the  Manchester 
Municipal  School  of  Technology,  which  may 
fairly  claim  to  be  one  of  the  premier  institutions 
of  its  kind  in  this  country-,  is  to  be  carried  on  as 
far  as  possible  during  the  coming  session  on  the 
same  scale  as  heretofore.  It  has  been  found 
necessary  '  to  announce,  however,  that  the 
prospectus  is  issued  subject  to  the  proviso  that 
the  nurhber  of  lectures  in  the  several  courses  may 
be  diminished  owing  to  rearrangements  rendered 
necessary  by  the  war.  We  would  direct  the 
attention  of  our  younger  readers  especially  to  the 
courses  of  instruction  in  municipal  and  sanitary 
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eiigineeiiug.  The  tiist  yeai's  coui-se  is  desigucd 
to  la\-  a  broiid  mathematical  and  scieutitic  foiuida- 
tiou,  wliile  the  second  aiid  third  year  courses 
comprise  complete  technical  insti'uction  in  the 
various  subject*  which  fairly-  conie  within  tlie 
scope  of  tile  nuinicipal  engineer's  work.  Students 
who,  having  passed  the  matriculation  examination 
or  it«  equivalent,  satisfactorily  coniplet-e  a  three 
years'  university  course  in  accordance  wit.li  the 
ordinances  and  regulations  become  entitled  to  the 
degree  of  Bachelor  of  Technical  Science  (B.Sc. 
Tech.),  while  students  who,  inst-ead  of  liaving 
passed  the  matriculation  examination,  have 
passed  the  entrance  exaniiuation  or  its  equivalent 
before  eut'ering  upon  their  university  course, 
become  entitled,  iq)on  satisfactorily  completing 
the  course  in  accordance  with  the  ordmances  iind 
regulations,  to  the  certificate  of  the  university. 
The  degree  of  Bachelor  of  Technical  Science  or 
the  certificate  of  the  university  carries  with  it  the 
title  of  Associate  of  the  Sciiool  of  Technology. 


The  Service  J^'""  interests  of  the  owners 

of  Closing  orders.  ''^  property  iU-e  so  vitally 
tutect^_-d  by  the  provisions  ot 
the  Ilcusin^,',  Town  rianuing,  &c.,  Act,,  1909, 
relating  to  closing  ordei-s,  that  any  departure  by 
a  lociU  authority  from  tlie  strict  procedure  laid 
down  by  the  statute  is  liable  to  be  seized  upon  iis 
a  pretext  foy  suggesting  either  that  a  closing  order 
is  void  or  that  it  is  not  operative.  A  case  of  this 
kind  was  heard  recently  by  Mr.  Justice  Neville 
on  a  motion  for  an  injunction  to  restrain  the 
Hampstead  Borough  Council  fi'om  proceeding  to 
enforce  a  closing  order  made  by  them.  Sec.  17 
(3)  of  the  Act  provides  that  notice  of  a  closing 
order  shall  be  forthwith  served  on  every  ov\ner  of 
the  dwelling-house  in  respect  of  wliich  it  is  made, 
and  that  any  owner  aggrieved  by  the  order  may 
appeal  to  the  Local  Government  Boai'd  by  giving 
notice  of  appeal  to  the  board  within  fourteen  days 
after  the  order  is  served  upon  him.  Jt  appears 
that  the  Hampstead  Borougli  Council  did  not 
serve  any  notice  of  the  closing  order  in  question 
other  than  a  copy  of  the  order  itself,  which  was 
served  on  certain  unknown  owners  in  the  manner 
prescril>ed  by  the  statute — namely,  by  leaving  a 
copy  on  the  premises.  Now,  the  provision  as  to 
service  in  this  way  only  applies  in  terms  to 
notices,  and  it  was  further  ai'gued  on  behalf  of  the 
plaintiff  that,  even  if  service  of  the  order  itself 
were  sufficient  to  comply  with  sec.  17  (.'$),  the 
council  were  bound  to  make  personal  service  on 
every  owner.  Mr.  Justice  Neville  found  no  difK- 
culty  in  holding  that  serving  a  copy  of  the  closing 
order  was  equivalent  to  serving  notice  thereof, 
and  that  the  borough  council  were  entitled  to 
serve  it  by  leaving  it  on  the  premises  if  after 
diligent  inquiry  they  were  unable  to  find  any 
owners  who  might  be  entitled  to  serv-iee.  To  have 
held  otherwise  would  have  rendered  the  Act 
nugatory  in  any  case  where  there  was  a  single 
owner  who  could  not  be  found,  for  the  Act  pro- 
vides that  a  closing  order  does  not  become 
operative  until  either  tlie  time  within  which  an 
appeal  can  be  made — which,  it  will  be  observed, 
runs  from  the  date  of  the  service  of  the  order — 
has  elapsed  without  an  appeal  being  made,  or  the 
appeal,  if  any,  lias  been  determined  or  abiuidoncd. 


Housing 
In  Berlin. 


The  failure  of  town  jjlanning 
to  produce  any  substantial 
amelioration  in  the  housing 
conditions  of  the  working  classes  of  Berlin  has 
been  complete,  for  after  many  yeai-s  of  its  opera- 
tion the  value  of  land  remains  at  from  three  to 
ten  times  the  value  of  similar  land  in  liondon, 
and  in  consequence  nearly  one-half  of  the  popula- 
tion live  in  one-rooincd  dwellings  in  tall  (ciiciijents 
crowded  round  one  or  more  internal  courts.  More- 
over, London  has  about  30  per  cent  fewer  deaths 
of  persons  between  the  ages  of  fifteen  and  twenty- 


five  years  than  has  Berlin,  and  a  death-rate  from 
tuberculosis  of  about  50  per  cent  less.  It  is  true 
that  its  wide  streets  gi\e  the  town  a  look  of  great 
spaciousness,  but  this  appeai-ance  is  character- 
istically deceptive  o\\ing  to  the  prevalence  of  the 
tall,  deep  tenement.  A  consideration  of  these 
facts  naturally  leads  us  to  inquire  whether  the 
efforts  which  ai-e  being  made  to  improve  our  own 
towns  by  means  of  tlie  ideas  embodied  in  the  Act 
of  1909  are  not  foredoomed  to  failiu-e.  Happily, 
we  can  answer  this  question  in  the  negative, 
owing  to  the  absence  from  our  constitution  of 
some  of  the  vices  which  ai-e  inherent  in  the  imiiii- 
cipal  government  of  Berlin. 

As  Mr.  Horsfall  forcibly  says  in  writing  on  this 
question  in  the  current  issue  of  the  Town  Plan- 
ning Review,  in  Berlin  all  the  things  necessary 
to  ensure  that  dwellings  shall  be  cheap  are 
studiously  left  undone,  and  other  things  which 
insure  that  land  and  dwellings  shall  be  very  deal* 
tu'e  done.  The  election  of  the  town  council  under 
what  is  known  as  the  "  three-class  system  "  is 
alone  responsible  for  much  of  the  evil  which  is 
allciwed  to  continue.  Under  this  system  the  small 
number  of  citizens  who  pay  one-third  of  the  totid 
amount  of  taxes  levied  in  Berlin  in  the  largest 
amounts  elect  one-third  of  the  members  of  the 
town  council;  the  citizens,  also  few  in  number, 
who  pay  one-third  of  the  taxes  in  the  next  largest 
amounts  elect  another  third  of  the  members ;  and 
the  rest  of  the  citizens,  who  pay  the  last  third  of 
the  taxes  in  smaller  amounts,  elect  the  remaining 
third  of  the  membei-s.  The  result  is  that  at 
least  half  the  seats  on  the  council  are  reserved  for 
house  Owners,  who  are  directly  interested  in 
perpetuating  the  existing  conditions,  although 
they  form  only  about  1  per  cent  of  the  total 
population  of  the  city.  But  the  whole  responsi- 
bility does  not  rest  upon  the  council,  whose  policy, 
as  the  law  stands,  could  be  overridden  by  the 
State.  And  Mr.  Hoi-sfall  does  not  hesitate  to 
condemn  the  Kaiser  for  what  he  describes  as  his 
"  gi'eat  refusal  "  in  not  acting  in  a  matter  of  such 
vital  importance  for  fear  of  offending  tli(>  property- 
owning  interest. 


Forthcoming 
Meetings. 


The  programme  of  the  pro- 
vincial sessional  meeting  of  the 
Eoyal  Sanitary  Institute  which 
IS  to  be  held  at  Brighton  on  September  3rd  and 
4th  is  of  exceptional  interest,  and  ought  to  attract 
a  lai'ge  attendance  of  members  and  visitors.  On 
the  first  day  discussions  will  take  place  on 
"Indian  Sanitation"  and  "Camp  Sanitation," 
and  among  the  speakers  on  tlie  former  subject  will 
be  Major  S.  P.  James,  m.d.,  who  will  deal  with 
sanitary  problems  in  hospitals  for  Indian  troops 
in  England.  There  are  two  such  hospitals  in 
Brighton,  both  of  which  will  be  visited  during  the 
afternoon.  An  opportunity  will  thus  be  afforded 
of  supplementing  the  discussion  by  praeticai 
observation.  On  the  second  day  a  discussion  on 
the  "  Final  Report  of  the  Royal  Commission  on 
Sewage  Disposal  "  will  be  opened  by  Dr.  Samuel 
Tiideal  and  Mr.  J,  D.  Watson,  m.inst.c.e.,  the 
engineer  to  the  Birmingham,  Tame  and  Rea 
District  Drainage  Board,  and  this  will  be  followed 
by  visits  to  the  Shoreham  Camp  and  the  Brighton 
Electricity  Works.  The  importance  of  the  sub- 
jects and  the  eminence  of  the  speakers  alike 
guarantee  an  interesting  and  profitable  meeting. 

On  August  21st> — instead  of  the  14th,  as  pre- 
viously ai-ranged — an  Eastern  sub-district  meetiijg 
of  the  Institution  of  Municipal  and  County  Engi- 
neers is  to  be  held  at  Cromer.  These  sub-district 
meetings  are  of  a  more  or  less  local  character,  a 
fact  which  give's  them  a  peculiar  value,  as  they 
enable  tlie  members  living  in  a  given  locality  to 
get  into  closer  touch  than  is  possible  at  meetings 
which  appeal  to  a  wider  constituency.  One  of  the 
subjects  for  discussion  at  Cromer  is  "  Road 
Tarring,"  and  it  is  Iioped  that  the  meeting  will 
be  well  supported. 
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The  Improvement  and  Maintenance  of  Highways  in 
Connection  with  IVIodern  Traffic  Conditions.* 

By    C.    F.    GETTINGS,    m.inst.o.k.,    County    Surveyor,    Worcestershire. 


As  tlie  autlior  understand.?  that  another  paper  on 
this  subject  is  being  submitted,  lie  proposes  to  deal 
with  the  matter  in  a  brief  form,  considering  the 
subject  principally  in  connection  with  county  main 
roads.    ' 

It  is  assumed  that  the  majority  of  county  main 
roads,  excepting  those  adjacent  to  London  and  some 
in  Lancashire,  were  constructed  with  ordinary  mac- 
adam water-bound  until  the  advent  of  the  Eoad 
Board,  when  funds  were  provided  from  the  Exchequer 
towards  the  cost  of  improving  the  surfaces  in  order 
to  contend  with  the  altered  conditions  of  trafBc. 

Before  an  ordinary  macadam  surface  is  converted 
into  some  other  form  of  construction  some  reliable 
information  should  be  obtained  as  regards  the  life 
and   cost   of   maintenance,    so    that   the    figures    can 


conclusion  that  the  information  he  has  at  disposal 
is  not  sufficiently  reliable  to  enable  him  to  prepare 
an  accurate  table,  and  probably  estimates  of  the  life 
of  various  surface  materials  would  be  misleading 
without  knowing  the  conditions  of  traffic.  He  is, 
however,  keeping  a  careful  record  of  the  wurl;  rariii-d 
out  in  a  scheme  he  lias  in  hand,  inclii.lin-  .uln;!! 
initial  cost  and  maintenance  charges,  and  lir  li(.|.es 
to  lie  able  to  submit  reliable  data  to  his  council  at 
a  later  jieriod.  Progress  records  of  work  carried  out 
are  being  made  similar  to  Plate  No.  4.  so  that  each 
section  of  road  can  be  readily  referred  to. 

The  type  of  construction  to  be  adopted  will  vary 
in  every  county,  also  in  various  parts  of  a  county 
according  to  local  conditions  and  the  clas'5  of  traffic 
that  has  to  be  dealt  with,  and  the  author  suggests 


>Zn  tat^    ^er    jiari    ..Jlt,  fxrai^ 


Or-e-fua/s    ST^aia     jO^  yorj    w„Jth  f^r    day 


^i; 


%rljcnl     Scale 


Birmingham  and  Halesowen   Road:    Diagram   showing   Census  of  Traffic. 

(Plate  1.) 
Note.— The  conalruction  of  this  road  is  simiKar  to  typical  cross  section  Plate  No.  3.    It  was  couverted  to  Tai-mac  in  July,  1914. 


be  compared  with  the  estimated  cost  of  construction 
•and  maintenance,  together  with  the  life  of  the  new 
surface  material.  Unfortunately,  the  author  has 
found  it  exceedingly  difficult,  in  many  cases,  to  pro- 
duce reliable  figures  owing  to  the  fact  that  the  costs 
of  repairs  have  not  been  properly  allocated,  the  cause 
of  this  being  due  largely  to  the  surveyor  not  being 
provided  with  an  adequate  staff.  It  is  suggested  that 
this  leads  to  false  economy,  and  if  public  authorities 
would  recognise  this  many  offices  would  be  placed 
on  a  proper  business  basis.  The  author  is  a  strong 
advocate  of  costs  being  carefully  recorded,  and,  when 
possible,  to  have  them  shown  in  diagram  form,  so 
that  a  period  of  years  may  be  seen  at  a  glance. 

The  author  did  think  of  endeavouring  to  prepare 
a  table  showing  when  it  is  desirable  to  alter  the 
type   of   surface   material ;    but  he   has   come   to   the 
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that  it  is  desirable  to  divide  the  roads  into  three 
classes,  and  fix  up  a  standard  for  each  class  as  regards 
surface  material,  according  to  traffic  conditions,  and 
to  deal  with  the  foundations  and  subcrust  having 
regard  to  information  that  is  obtained  from  actual 
trial  holes  and  careful  examination. 

The  first  thing  to  do  is  to  obtain  a  census  of  traffic 
in  the  form  similar  to  that  adopted  by  the  Road 
Board,  and  after  this  has  been  calculated,  it  should 
be  plotted  in  a  diagram  similar  to  Plate  No.  1.  The 
author  is  of  the  opinion  that  it  is  important  to  divide 
the  different  classes  of  traffic  in  the  manner  shown, 
as  this  has  an  important  bearing  in  assisting  to  decide 
upon  the  kind  of  surface  material  to  adopt. 

Trial  holes  should  be  made  at  frequent  intervals 
on  the  existing  roads,  and  careful  records  taken, 
giving  particulars  of  subsoil,  thickness,  and  class  of 
existing  material,  together  with  any  local  information 
as  regards  subsoil   and  surface    drainage,   gradients. 
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&c.  Inquiries  should  also  be  made  as  to  what  local 
materials  are  available,  together  with  prices  delivered 
to  road. 

As  several  excellent  papers  have  been  published 
fairly  recently  giving  descriptions  of  various  surface 
materials  that  have  been  used  during  the  last  few 
years,  the  author  does  not  propose  to  repeat  them, 
as  they  are  generally  known  to  members  of  .the  in- 
stitution; but  he  proposes  to  deal  more  particularly 
with  some  methods  of  construction  which  have  been 
carried  out  under  his  supervision. 

Unfortunately,  the  majority  of  roads  in  the  county 
of  Worcester  lie  on  a  clay  sub.soil,  and  have  no 
foundation,  so  that  it  is  necessary  to  provide  subsoil 


of  the  opinion  that  it  is  not  always  the  hardest 
material  that  is  the  most  suitable,"  providing  the 
bottom  is  well  drained,  and  the  surface  is  sealed 
with  bituminous  material. 

Considerable  care  is  taken  with  the  laying  of  the 
foundation  material  to  a  proper  contour,  especially 
on  all  bends  where  the  outer  portion  of  curve  is 
raised  proportionately  to  -the  radius.  Each  foreman 
is  supplied  with  a  special-gauged  straight-edge,  with 
spirit-level,  and  the  levels  are  carefully  checked. 

On  a  gravel  or  sandy  subsoil,  with  a  reasonable 
subcrust  and  surface  material  from  6  in.  to  8  in.  in 
thickness,  the  author  has  found  that  a  road  will  stand 
light  motor  trafTic  up  to  100  tons  per  yard  width  per 
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and  surface-water  drainage  and  strengthen  them 
before  an  improved  surface  can  be  laid.  Plate  No.  3 
shows  a  typical  cross-section  of  construction  adopted 
in  a  scheme  the  author  is  now  carrying  out,  and 
which  is  estimated  to  cost  about  £127,000.  The  mini- 
mum width  of  carriageway  has  been  fixed  at  18  ft., 
and  the  more  important  roads  vary  from  20  ft.  to  24  ft. 
In  the  majority  of  cases  this  means  widening  the 
existing  roads  from  3  ft.  to  5  ft.  Generally  there  is 
a  footpath  on  one  side  of  the  road,  and  this  is  being 
treated  in  the  manner  shown  on  section. 
The  author  advocates  trenching  the  sides,  especially 


day,  provided  it  is  tar-jiainted  annually;  but  ininic- 
diatoly  a  fast,  heavy  motor  traflfic,  such  as  the  motor 
'bus  or  lorry,  come  along,  the  road  soon  develops  pot- 
holes and  corrugations.  An  instance  of  this  is  giv(!n 
on  Plate  No.  1,  which  shows  an  actual  record  of 
traffic  on  the  Birmingham  and  Halesowen  road,  at 
Q\iinton.  Up  to  three  years  ago  this  road  consisted 
of  about  G  in.  to  8  in.  of  pebbles  and  gr^anite  surface 
on  a  dry  marl  bottom.  In  1912  and  1913  the  surface 
was  tar-painted,  and  gave  efficient  results,  but  imme- 
diately the  motor-'bus  .service  began  the  surface  broke 
up,  and  it   was  reconstructed  last  year  in  a  method 
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in  clay  subsoil,  to  prevent  lateral  spreading,  and  he 
has  found  the  cost  of  this  works  out  cheaper  than 
a  submerged  kerb  besides  being  more  efficacious, 
although  he  believes  in  having  a  kerb  to  hold  up 
the  surface  material  if  the  traffic  justifies  the  expense. 
He  has  also  found  that  a  bed  of  clinker  ashes,  3  in. 
to  4  in.  in  thickness,  on  the  bottom  of  the  trench 
I)revents  the  clay  from  squeezing  through  the  founda- 
tion material,  and  forms  an  excellent  dry  bottom. 
Nearly  30  miles  of  roads  have  been  dealt  with  during 
the  past  two  and  a-half  years  on  this  principle,  and 
so  far  no  trouble  has  been  experienced.  Fortunately 
excellent  cold-blast  furnace  slag  is  obtainable  within 
30  miles  distance,  and  tins  makes  one  of  the  finest 
ballast  materials  the  author  has  had  experience  with. 
As  regards  ballast  for  strengthening,  the  author  is 


similar  to  Plate  No.  3,  excepting  that  the  tar-iiiacadam 
is  4  in.  thick. 

When  a  water-bound  macadam  road  which  has 
been  tar-painted  will  not  stand  up  to  the  traffic,  uuo 
of  the  most  common  forms  of  conversion  is  tar-mac- 
adam, consisting  either  of  slag,  limestone  or  granite. 
Opinions  differ  as  to  the  merits  of  the  various  mate- 
rials, but  generally  with  this  class  of  construction 
the  author  ventures  to  suggest  the  results  obtained 
from  tarred  slag  have  been  the  most  successful  and 
least  costly.  He  has  laid  many  miles  of  each  kind  of 
material,  and  frankly  admits  that  slag  has  come  out 
top.  although  he  has  obtained  some  excellent  results 
in  Devonshire  with  limestone,  when  there  has  been 
a  moderate  traffic. 

Undoubtedlv  there   have   been   many   failures  with 
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each  class  of  material,  and,  unfortunately,  the  author 
has  had  one  with  limestone  tar-macadam  in  Worcester. 
In  this  case  the  material  was  supplied  ready  mixed 
by  a  contractor,  and  it  was  proved  that  the  fault 
)ay  in  the  stone  not  being  properly  dried,  an  inferior 
sample  of  tar  being  used,  and  indifferent  mixing  in 
a  continuous  mixer.  The  binding  properties  were 
taken  out  of  the  tar  through  it  being  overheated,  with 
the  result  that,  after  it  had  been  laid  a  comparatively 
short  period,  the  surface  disintegrated  and  would  not 
stand  up  to  the  traffic.  The  author's  experience  with 
limestone  tar-macadam  is  that  it  requires  very  close 
supervision.  The  stone  should  be  thoroughly  dried, 
but  not  overheated,  and  it  is  necessary  to  make  care- 
ful experiments  to  find  out  the  best  mixture  according 
to  the  class  of  stone  to  ensure  rmiform  results. 

The  method  of  construction  generally  adopted  by 
the  author  for  laying  tar-macadam  is  known  as  two- 
coat  work,  but  he  believes  that  he  varies  this  rather 
from  the  usual  form.  The  bottom  coat  consists  of 
2J-in.  gauge  material  racked  with  1-in.  to  li-in.  mate- 
rial, this  being  lightly  rolled  with  an  8-ton  roller. 
A  light  layer  of  f-in.  gauge  material  is  then  spread 
on  the  surface  immediately  before  applying  a  coat 
of  1  in.  to  l^-in.  material;  these  materials  are.  con- 
solidated together,  and  a  sprinkling  of  |-in.  material, 
sufficient  to  fill  in  the  interstices,  is  then  applied 
and  rolled.  The  surface  is  then  dusted  over  with 
fine  material,  and  the  total  thickness  when  finished  is 
3i  in.  to  3i  in. 

The  author  prefers  this  method  of  construction  to 
using  graded  material,  as  in  his  opinion  a  more 
uniform  size  of  material  is  used  with  greater  strength, 
in  addition  to  which  there  is  the  advantage  of  being 
able  to  strip  the  top  coat  quite  independent  of  the 
bottom  when  it  is  necessary  to  repair. 

The  system  of  what  is  known  as  pitch  or  tar  grouting 
was  brought  into  operation  to  a  considerable  extent 
some  five  or  six  years  ago.  There  have  been  successes 
and  failures,  and  on  the  whole  the  author  ventures 
to  suggest  that  the  results  have  not  been  so  uniform 
as  those  obtained  with  tar-macadam,  which  has  been 
brought  on  to  the  site  previously  prepared  and  ready 
to  lay.  The  author  has  laid  some  miles  of  pitch- 
grouted  work,  and  although  he  believes  his  work 
compares  favourably  with  that  laid  in  other  counties, 
he  is  not  satisfied  with  the  results.  Clee  Hill  stone 
was  used,  and  he  had  a  complete  portable  plant,  con- 
sisting of  boilers,  mixer  driven  by  small  engine,  sand 
dryers.  Wells  surface  dryers,  &c.  Medium  pitch  and 
creosote  oil  ^of  a  special  quality  were  obtained,  and 
careful  analysis  made  before  being  used,  so  that  a 
correct  proportion  of  each  material,  was  used  in  the 
mixture.  The  stone  was  spread  in  the  ordinary 
manner,  and  mixture  applied  by  hand  from  ladles 
and  cans.  There  are  a  number  of  difficulties  in  the 
grouting  method  which  prevent  uniform  results:  — 

(1)  The  climatic  conditions  are  an  important  factor, 
as  unless  it  is  dry  it  is  impossible  to  do  sltisfactory 
work. 

(2)  It  is  difficult  to  get  an  even  mixture. 

(3)  It  is  almost  impossible  to  get  even  distribution. 
As  a  general  rule  the  surface  is  more  or  less  affected 

by  high  temperatures,  and  it  -  has  a  tendency  to 
become  soft;  the  surface  is  also  inclined  to  be  slip- 
pery in  winter. 

The  author  has  experimented  with  a  surface  sealing 
coat  on  tar-macadam  consisting  of  a  proportion  of 
bitumen,  but  as  the  section  has  only  been  laid  a 
few  months  he  is  not  in  a  position  to  give  any  in- 
formation, excepting  that  it  is  an  extra  cost  above 
ordinary  tar-macadam  work.  He  is  inclined  to  think 
that  the  principle  is  right  where  the  traffic  justifies 
the  extra  expense. 

Worcestershire  has  not  yet  entertained  asphalt  con- 
struction in  consequence  of  the  initial  cost,  and  not 
having  suitable  foundations  on  which  to  lay  it;  but 
the  author  thinks  that  there  is  a  future  for  Trinidad 
Lake  bitumen  laid  in  a  carpet  method  where  founda- 
tions-have been  previously  laid  with  a  tar-macadam 
surface,  especially  where  one  has  to  contend  with  a 
fast,  heavy  motor  traffic.  The  author  has  inspected 
the  sections  laid  by  the  Limmer  and  Trinidad  Lake 
asphalt  companies  for  tlie  Middlesex  County  Council 
on  the  Bath  and  Staines  roads  several  times,  and  is  of 
the  opinion  that  they  are  excellent  surfaces,  especially 
the  latter  road.  The  only  fault  he  has  to  find  is  that 
they  are  inclined  to  be  slightly  wavy,  but  at  present 
he  is  unable  to  see  that  this  is  seriously  detrimental; 
.it  is  purely  a  matter  of  degree,  and  one  that  has  not 
yet  been  overcome.  It  would  be  interesting  and 
valuable  information  to  have  the  particulars  of  traffic 
on  these  roads,  together  with  the  method  of  construc- 
tion, &c.,  initial  and  maintenance  costs. 


Several  sections  of  the  non-bituminous  type — such 
as  Ferromac,  Eocmac  and  Vianex — have  been  laid 
under  the  author's  supervision,  but  these  have  been 
used  principally  on  hills.  Fairly  good  results  have 
been  obtained,  but  the  author  would  certainly  advise 
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that  the  surfaces  should  be  treated  with  a  bituminous 
sealing  coat  wherever  the  gradient  permits.  He  has 
obtained  the  best  results  when  the  materials  have 
been  mixed  in  concrete  form,  and  laid  between  the 
months  of  April  and  September. 
It  is  not  proposed  to  deal  with  wood  or  sett  paving. 
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;l^,  although  this  ohiss  of  oonstruction  has  to  he  dealt 
with  iu  tlie  north  part  of  Worcestershire,  owing  to 
initial  cost  it  is  a.  form  of  construction  generally  laid 
in  congested  areas  or  under  exceptionally  heavy 
traffic  conditions. 

During  the  last  few  years  some  excellent  portahle 
mixers  for  bituminous  material  have  been  put  on 
the  market,  and  in  a  number  of  counties  where  they 
are  not  well  situated  for  obtaining  supplies  they 
have  proved  to  be  economical.  In  the  event  of  it 
being  found  desirable  to  manufacture  your  own  mate- 
rial, the  author  favours  establishing  central  depots, 
preferably  adjacent  to  tlie  quarries  where  the  stone 
is  obtained. 

It  is  suggested  that  a  material  has  not  yet  been 
invented  in  this  country  that  is  equally  suitable  for 
mechanical  and  horse  traffic,  especially  for  gradients. 
Many  attempts  have  been  made  in  this  direction,  but 
the  author  is  of  the  opinion  that  there  is  not  a  bitu- 
minous material  on  the  market  on  which,  under  cer- 
tain conditions  of  weather,  it  is  safe  to  put  a  draft 
horse  on  a  grade  of  less  than  1  in  20.    The  nearest 


from  Government  grants  under  a  suggested  system 
of  classification,  which  has  had  to  be  abandoned  for 
the  time  being. 

TRIAL    SECTIONS:     WORCESTER — DROITWICH    ROAD. 

In  connection  with  the  Road  Board  reconstruction 
scheme  the  author  is  carrying  out,  it  was  arranged 
to  lay  down  trial  sections  on  the  Worcester — Droitwich 
road,  the  surface  materials  consisting  of  those  that 
could  be  reasonably  entertained  in  the  county  having 
regard  to  their  initial  cost,  and  although  these  sections 
liave  not  been  laid  two  years  until  next  August,  the 
author  thought  the  information  that  he  has  given  to 
his  council  might  be  of  interest  to  the  members  of 
the  institution,  and  he  submits  it  for  what  it  is  worth. 

The  site  chosen  is  on  the  Worcester  and  Droitwich 
main  road  at  Perdiswell,  and  the  first  length  com- 
mences at  the  Worcester  city  bovmdary. 

The  road  is  very  nearly  level  and  straight,  has  an 
open  situation,  and  is  vrell  drained,  but  is  not  kerbed 
on  either  side. 

Tiiere  are   .seven   sections,   each   about  150  yds.   in 
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So. 

Date  of 

Weather 

Cost  of 

Cost 

Particulars  and 

Condition 

otaec- 

Name. 

comple- 

dnring 

Area. 

construc- 

per 

cost  of  repairs 

dux-ing 

of  surface 

General  remarks. 

tiOQ. 

tion 

laying. 

tion. 

sq.  yd. 

carried  out. 

winter. 

May,  1915. 

1913 

sq.  yds. 

£    ..    d. 

».     rl. 

1 

"Tarmac"' 

Aug.  25 

Fine 

1,130 

134    7    e 

■1    H 

Nil 

Not  unduly 

Satisfactory 

Very  good 

This  section  is  in  ex- 

tarreilslagi 

slippery 

cellent  condition. 

- 

Smart's 
sla-  tar- 
macadam 

Sort.  1 

Fine 

l,0i;3 

lit    :;  10 

-    -■ 

Nil 

Not  uuduly 
slippery 

Stttisfiictory 

Very  good 

This  section  is  in  ex- 
cellent  condition. 

3 

Tytheriug- 
ton  tarred 
limestouc 

Sept.  11 

.Showery 

1,1153 

l:n  IS    1 

2     6.' 

Patched  May, 
1915,  iX>  Us.  Id. 

Not  uuduly 
slippery 

Soft  uiidor 
the  influ. 
ence  of  the 

Fair 

This  section  is  not 
altogether  satisfac- 
tory, as  it  does  not 
wit b stand  changes 
of  temperature. 

i 

Malvern 

Sept.  17 

Fine  part 

1,053 

l.w  l:-,    :! 

■2     7 

Arrangements 

Surface  broke 

Softens  un- 

Bad 

This    section    is  not 

Pyijtarred 

of  time, 

have  been 

up  duriug  wet 

der  the 

satisfactory,   as     it 

stoDe 

showery 
part  of 

made  tore-top 
this  section 
immediately 

weather,  and 
was  very 

influence  of 
the  sun 

does  not  withstand 
changes  of  tempera- 
ture. The  half  width 
of  road  on  west  side 
is  wavy,  and  there 
are  many  potholes. 

6 

Al)dou  Clee 
Hill  tar- 
macadam 

Sept.  2* 

Showery 

l,ll» 

i;;^    1  10 

Patched  May, 
liil.'i,  .es  lOs.  8d. 

Sealing  coat 

liable  to  break 

up  in  small 

patches 

Good,  no 
softening 

Fair 

The  sm-face  was 
sealed  with  tar- 
painting,  1911,  but 
this  wore  through 
in  places  during  last 
winter,and  potholes 
were  formed  down 
centre  of  road. 

6 

Nortbem 

tarred 
Leicester- 
granite 

Sept.  i5 

Showery 

l.lXM) 

1,H    2    :i 

3     1 

Patched  by 
N.g.  Co  ,  Nov., 
1914.    Must  he 
re-topped  this 
summer,  1915 

Sound,  but 
very  uneven 

Soft  in  hot 
weather 

Very 

This  section  was  one 
of  the  best  until  the 
warm  weather  affec- 
ted it.  During  the 
summer.  19]4,  it  was 
very  soft.  In  addi- 
tion to  this,  the 
sui-face  was  forced 
out  of  its  original 
shape  and  is  wavy. 

Pitch- 
grouted 
Llee  Hill 
granite  by 
W.C.C. 

lOct.  13 

Very    wet 

1,087 

Ml    1    7 

6  8.1.  yds.  re- 
placed by 
tjir-macadam, 
April,  1914,  19s. 
Small  holes 
patched  May, 
19U,  98.  IJ. 

Fairly  good, 

but  inclined  to 

be  slippery 

Inclined  to 
bo  rather 
soft  during 
very  hot 
weather 

Good 

Tbe  weather  during 
the  construction  of 
this  section  was  ex- 
ceptionally  un- 
favourable. The 
surface  is  slightlyou 
the  brittle  side  dur- 
ing frosty  weather. 

approach  to  this  are  mixtures  which  contain  a  large 
percentage  of  Trinidad  Lake  bitumen,  but  unfortu- 
nately the  cost  of  thi.s  material  prohibits  its  use 
excepting  on  heavily  trafficked  roads. 

Opinions  are  frequently  expressed  that  surveyors 
neglect  to  consider  the  horse  w'hen  designing  a  modern 
road,  and,  although  this  is  not  true,  it  is  fair  to  say 
that  preference  has  now  to  be  given  to  a  form  of 
construction  tliat  will  stand  heavy  motor  trafi5c.  At 
the  termination  of  the  war  it  is  practically  certain 
that  motor  traffic  will  increase  abnormally,  and  the 
author  is  of  the  opinion  that  the  primary  thing  to 
do  is  to  oVjtain  a  substantial  foundation  upon  which 
it  will  be  safe  to  lay  an  expensive  surface  material 
at  a  later  date  to  withstand  the  traffic,  as  he  believes 
that  the  time  has  arrived  when  all  trunk  roads  have 
to  be  constructed  to  bear  motor  traffic  carrying  heavy 
loads,  and  travelling  at  a  speed  of  20  miles  an 
hour. 

Under  the  present  system  of  taxation  it  is  mani- 
festly unfair  to  tho,se  counties  where  they  have  a 
considerable  quantity  of  through  traffic,  but  it  is 
anticipated  that  some  tangible  assistance  will  be  given 


length,  the  total  length  teing  1,096  yds.  The  road  is 
20  ft.  wide,  and  the  superficial  area  is  7,446  sq.  yds. 

Previous  to  reconstruction  the  road  averaged  18  ft. 
in  width,  and  the  surface  consisted  of  a  very  thin 
coat  of  Clee  Hill  granite,  laid  on  a  subcrust  of  gravel. 
The  old  road  wa.s  left  undisturbed,  and  the  sides 
widened  out  to  give  the  present  width  of  20  ft.  A 
trench  about  2  ft.  wide  and  9  in.  deep  was  excavated 
on  either  side  of  the  road,  and  filled  in  with  6-in. 
broken  slag. 

The  sides  were  rolled,  and  then  .a  strengthening 
coat  of  3-in.  to  5-in.  slag  was  laid  throughout  and 
consolidated  to  a  thickness  of  5  in.  by  a  12-ton  roller. 

The  various  kinds  of  surfacing  materials  were  laid 
to  a  depth  of  from  3  in.  to  3i  in.  when  consolidated, 
and  rolled  by  an  8-t«n  roller,  except  in  the  pitch- 
grouted  section,  on  which  a  12-ton  roller  was  employed. 
Both  the  foundation  and  the  surface  coats  were  laid 
half  the  width  of  tlio  roadway  at  a  time,  but  only 
in  short  lengths,  and  the  traffic  was  kept  going  with- 
out interruption  during  the  progress  of  the  work. 

The  whole  of  the  work  was  carried  out  by  the 
county  council's  own  staff,  and  all  the  various  kinds 
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of  tar-macadam  were  laid  by  the  same  gang  of  men 
to  eusvire  uniformity  of  work. 

All  the  sections  were  tar-painted  during  June,  1914, 
and  in  nearly  all  cases  the  tar-painting  had  a  bene- 
ficial effect,  particularly  in  sealing  the  surface  layer 
and  in  preventing  this  from  breaking  up. 

The  details  of  cost  and  report  on  condition  are  .set 
out  in  Plate  No.  5. 

A  record  of  the  traffic  on  these  sections  is  shown 
on  Plate  No.  2.  It  was  originally  intended  to  take  a 
census  of  traffic  twice  a  year,  but  unfortunately  this 
was  not  done  last  winter  owing  to  the  war. 

At  the  present  time  there  is  plenty  of  scope  for 
experimental  work  in  consequence  of  the  rapidly 
changing  conditions  of  traffic,  and  the  author  is  of 
the  opinion  that  every  county  should  carry  out  a 
number  of  practical  experiments,  especially  where 
suitable  local  material  can  be  obtained,  and  these 
should  be  followed  up  ■with  accurate  laboratory 
analyses,  so  that  an  exact  record  can  be  compiled 
for  comparison. 

After  a  first-class  road  has  been  constructed  it  is 
necessary  that  it  shall  be  properly  maintained  if 
economical  results  are  to  be  obtained.  This  requires 
careful  and  constant  supervision  on  the  part  of  the 
surveyor's  staff,  and  it  is  necessary  to  educate  men 
to  their  work.  "Where  small  repairs  are  necessary 
the  author  has  found  that  a  self-contained  light  patch- 
ing roller  does  much  better  work  than  the  heavy 
machine,  besides  being  much  quicker.  He  has  two 
of  these  machines,  together  with  trailers,  sleeping 
vans,  &c.,  in  his  county,  and  they  are  giving  excellent 
results. 

Before  concluding  this  paper  the  author  would  like 
to  refer  to  the  question  of  "  contract  "  and  "  direct 
administration  "  systems,  as  he  has  had  experience 
with  both.  In  his  opinion  there  is  not  the  slightest 
doubt  that  the  system  of  direct  administration  gives 
the  greater  satisfaction.  With  the  contract  system  it 
is  almost  impossible  to  check  the  quantity  of  materials 
used  or  labour  expended,  and  although  contractors 
may  be  quite  honest  in  their  intentions  there  is  in- 
variably a  tendency  to  take  a  risk  that  would  not 
be  done  under  direct  administration.  As  a  comparison 
the  author  would  suggest  any  railway  company  con- 
tracting for  the  maintenance  of  their  tracks,  and  as  all 
companies  maintain  1»heir  own,  it  is  evidently  con- 
sidered a  sound  policy  from  a  commercial  view. 

The  author  suggests  that  the  best  results  are  ob- 
tained by  dividing  a  county  into  districts,  and  having 
a  competent  assistant  in  charge  working  under  the 
county  surveyor  from  headquarters.  If  the  work  is 
centralised  there  will  not  be  any  overlapping,  and 
it  will  be  carried  out  economically  vrith  uniform 
results. 

In  order  to  obtain  an  efficient  system,  it  is  abso- 
lutely necessary  for  an  authority  to  have  a  qualified 
and  loyal  staff  who  are  adequately  remunerated  for 
their  services. 


Retford  Corporation   Fined  for  River  Pollution At 

the  Retford  Borough  Police-court  recently,  the  Ret- 
ford Corporation  were  defendants  in  an  action  brought 
by  the  Trent  Fishery  Board  for  pollution  of  the  river 
Idle.  The  information  was  laid  by  the  Fishery 
Board  inspector,  and  stated  that  the  corporation  had 
permitted  to  flow  into  the  Moorgate  beck,  which  is 
a  tributary  of  the  Trent,  gas  tar  and  ammoniacal 
liquor  to  such  an  extent  as  to  cause  the  waters  to 
kill  fish,  contrary  to  the  Salmon  Fisheries  Act,  1861. 
A  fine  of  £.5  was  imposed,  with  £25  costs. 

Belfast  Water  Supply.— It  was  reported  recentlv  to 
(he  Belfast  City  and  District  Water  Commissioners 
that  arrangements  are  being  made  bv  the  engineer  by 
which  an  additional  quantity  of  "  some  12,.'500,00'0 
gallons  of  water  can  be  stored  in  Lough  Shannagh. 
bringing  the  total  available  storage  canacity  of  the 
lough  up  to  92,.500,000  gallons,  which  will  be 'available 
for  use  in  the  city  during  periods  of  diy  weather. 
Since  the  very  dry  year  of  1911  considerable  additions 
have  been  madt-  to  the  storage  reservoirs,  and  this  in 
each  case  has  been  done  at  a  comparatively  small  out- 
lay. The  level  of  the  Lough  Mourne  reservoir  embank- 
ment was  raised,  by  which  the  storage  capacity  was 
mcreased  by  some  127.000.000  gallons;  Lough 
Shannagh.  in  the  Moume  IMountains,  was  enlarged 
and  made  available  for  the  storage  of  some  80,000.000 
gallons  of  water ;  and  the  Middle  South  Woodbuni 
reservoir  is  at  present  being  enlarged  to  provide  an 
additional  storage  of  90,000.000  gallons,  and  this  work 
is  now  approaching  completion.  The  total  increase  of 
storage  since  the  year  referred  to  will  amount  roughlv 
to  310,000,000  gallons.  ' 


CORRESPONDENCE. 

Ets  aiTjp  ou  ndvB'  6pi 

(One  man  does  not  see  everything.) 

— Edripidbs. 

GARDEN   DESTRUCTOR. 

To  the  Editor  of  The  Survevob. 
Sir,  —  The  accompanying  sketch  of  a  simple 
"destructor"  suitable  for  burning  garden  rubbish 
may  be  of  interest  to  some  of  your  readers.  It  is 
suitable  for  buniing  such  matters  as  weeds,  garden 
rubbish,  cabbage  stalks,  and  the  usual  kitchen  refuse. 
The  destructor  consists  of  a  12-in.  diameter  stoneware 
pipe,  standing  upon  one  of  Stiff's  aeration  tiles,  the 
feet  of  which  may  be  set  on  bricks  or  a  stone  slab.     It 


Plan  of  aeration  tile. 


is  advisable  to  encase  the  pipe  in  small  mesh  wire 
netting,  keeping  this  in  place  by  wire  wound  spirally 
as  shown ;  cracks  forming  in  the  pipe  are  then  of  little 
moment. 

The  whole  contrivance  is  compact  and  efficient. 
Obviously  a  larger  pipe  could  be  employed  if  desired 
with  additional  aeration  tiles,  or  the  units  could  be 
multiplied.  A  bundle  of  any  di-y  combustible  matter 
is  thrown  in  first,  and  lit  from  under  the  aeration  tile ; 
when  well  alight,  further  rubbish  is  fed  on,  keeping 
the  wettest  material  for  the  last.  The  ashes,  in  the 
form  of  white  powder,  fall  through  the  slots  to  the 
ground,  and  can  be  raked  away  periodically  with  a 
bent  iron.  They  contain  potash,  and  foi-m  a  valuable 
garden  manure.  It  is  quite  possible  in  this  way  to 
return  to  the  soil  of  a  garden  an  appreciable  pro- 
portion of  the  manure  abstracted  from  it  by  plant  life. 
— Yours,  &c., 

G.    BeRTK.411    KERSH.iW,    M.AM.SOC.C.E. 

9  Victoria-street,  S.W. 
July  29.  191.5. 


MRS.    LILIAN    BRADSHAW'S    APPEAL. 

To  the  Editor  of  The   Sdrveyoe. 

Sib, — Is  this  not  a  case  that  ought  to  appeal  to  all 
surveyors,  and  prompt  them  to  ask:  "Supposing  it 
were  myself,  what  would  the  institutions  I  belong  to 
do  for  my  dependents"?  Local  authorities  cannot 
consider  them,  with  the  result  that  when  the  bread- 
winner, whose  salary  was  small,  is  taken  away,  all 
means  of  support  may  be  gone. 

Sir,  your  journal  is  read  by  many  public  authority 
officials,  and  I  suggest  that  you  open  your  pages  for 
a  subscription  list  with  a  popular  figure  as  a  maxi- 
mum. The  "dailies"  start  Is.  funds  and  raise  good 
sums ;  why  not  say  2s.  6d.  or  .5s.  ?  I  feel  sure  it 
would  meet  with  a  ready  response,  as  surveyors  know 
that  "many  can  help  one,"  &c. — Tours,  &(•., 

P.  G.  P. 

July  31,  1915. 

[Mrs.  Bradshaw's  present  circumstances  are  such 
that  any  monetary  assistance  would  be  most  welcome, 
and  we  will  gladly  forward  any  remittances  that  may 
be  sent  to  us  on  her  behalf.  At  the  same  time  it  is 
to  be  hoped  that  a  strong  effort  will  be  made  to 
relieve  her  of  anxiety  as  to  the  future  of  her  child,  by 
arranging  that  the  boy  is  placed  in  a  suitable  home 
until  such  time,  at  any  rate,  as  the  mother  is  in  a 
position  to  support  him. — Ed.   The  Sur\'Etok.] 


AuGtrsT  6,  1915. 
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BITUMASTIC   ROAD  .CARPET    FROM 
CLINKER. 


DESTRUCTOR 


The  Hornsey  Town  Council  at  Ihtir  hi.-?t  meeting 
had  before  them  a  report  of  the  Works  and  Estates 
Committee  recommending  the  adoption  of  a  sclienie 
for  erecting  new  buildings  near  the  paving-slab 
maoliinery  workshop  at  the  sanitary  depot.  High- 
street,  Hornsey,  and  installing  new  machinery  for 
the  manufacture  of  clinker  bituminous  road  materials. 
As  stated  in  our  issue  of  June  18th,  Mr.  E.  J.  Love- 
grove,  M.iNsi.c.E.,  the  borough  engineer  and  surveyor, 
has  succeeded  in  producing  a  bitumastic  road  carpet 
from  prepared  refuse  destructor  clinker  which  has  all 
tlie  properties  that  are  conducive  to  long  life — homo- 
geneity, absence  of  brittleness,  and  resiliency.  Con- 
siderable interest  was  aroused  by  our  announcement 
with  regard  to  Mr.  Lovegrove's  work,  and  the  roads 
which  up  to  the  present  have  been  surfaced  with  the 
new  material  have  since  been  inspected  by  large 
numbers  of  road  engineers. 

It  is  estimated  that  the  cost  of  the  buildings  which 
it  is  proposed  to  erect  will  be  £2,200,  and  the 
machinery  £3,600— a  total  of  £5,800.  The  Road  Board 
are  willing  to  grant  a  free  loan  for  the  machinery 
for  a  period  of  five  years ;  hence  the  annual  expendi- 
ture in  respect  to  initial  outlay  wo\ild  be  £720  for 
that  period.  Assuming  a  loan  for  the  buildings  is 
granted  for  the  usual  period  of  thirty  years  at  -11 
per  cent  interest,  the  annual  expenditure  on  loan 
account  would  amount  to  £130  8s.  9d.  per  amium. 

In  a  statement  at  the  meeting  referred  to  Mr. 
Lovegrove  said:  "  The  experience  that  the  town  coun- 
cil have  already  liad  of  the  wearing  quality  of  clinker 
bituminous  material  laid  in  the  borough,  of  which 
there  is  a  total  of  9,233  yds.  (laid  in  1914— April  to 
August),  places  beyond  question  any  doubt  as  to  the 
policy  of  erecting  permanent  plant  for  carrying  out 
the  work.  The  asphalt  laid  in  I'ark-road  in  August 
last  used  up  the  whole  of  the  refuse  from  the 
destructor  furnaces  while  the  work  was  in  progress, 
and  provided  on  the  old  macadam  road,  at  practically 
the  cost  of  water-bound  macadam,  a  smootli-running, 
durable  surface  capable  of  carrying  motor-'bns  traffic, 
and  in  one  of  the  trial  sections,  in  addition  to  motor 
'buses,  heavy  steel-tyred  vehicles  from  a  railway 
sidings  yard,  during  the  present  season  (April  to 
September)  an  area  of  3.630  yds.  has  been  laid  in 
Ferme  Park-road  as  general  district  work,  and  further 
areas  of  3,000  and  3,400  yds.  super,  are  to  be  laid,  with 
the  assent  of  the  Road  Hoard,  in  Endymion-road  and 
Muswell  Hill-road  respectively  as  part  of  a  scheme 
of  surface  reconstruction. 


"  It  is  generally  recognised  that  the  day  of  water- 
bound  macadatn  is  passing  away,  as  even  in  the  lesser 
trafficked  roads  the  carriageways  are  subject  in  degree 
to  the  destructive  effect  of  motor  traffic.  Hitherto  the 
cheapest  class  of  work  in  the  recent  types  of  bitu- 
minous construction  has  varied  from  an  expenditure 
of  4s.  to  8s.  per  yard  super,  on  the  prepared  surface, 
varying  from  1  in.  to  about  4  in.  or  5  in.  in  thickness. 
The  surfacing  in  Park-road  averages  IJ  in.  in  thick- 
ness, and  was  laid  on  the  prepared  surface  at  a  cost 
of  2s.  3d.  per  yard  super,  under  conditions  involving 
expensive  procedure  in  respect  of  hire  of  manufac- 
turing plant,  labour  and  wheeling;  so  that  under 
better  working  conditions  this  price  would  be  reduced. 
In  this  instance,  the  old  road  having  been  destroyed 
by  motor  'buses,  the  preparation  of  the  carriageway, 
by  filling  the  holes  and  low  places  with  coarse  clinker 
a.s[)halt  to  receive  the  surface  coat,  cost  lljd.  per 
yard  super. 

"  The  machinery  as  designed  provides  for  the 
production  of  the  various  grades  of  material, 
including  filler,  which  would  enable  roads  to 
be  treated  in  different  manner  according  to  the 
particular  requirements  in  each  case,  as  in  some 
instances  the  surfacing  in  shallow  depth  is  not 
so  .suitable  as  a  re-made  and  grouted  surface,  or 
so  suitable  as  a  thicker  coat  of  two-class  work;  but, 
in  whatever  form  the  clinker  is  used  as  an  aggregate, 
tliere  is  such  a  large  saving  in  the  use  of  the  prepared 
waste  product  as  compared  with  the  purchase  of 
aggregates  such  as  granite,  sand  and  cement,  as  to 
ensure  the  carrying  out  of  all  classes  of  bituminous 
construction  at  an   unprecedented  low  cost. 

"  The  disposal  of  the  waste  clinker  from  the  fur- 
naces— notwithstanding  its  general  use  for  concrete, 
tar-paving,  and  hardcore.  &c. — is  becoming  inoreas- 
incrly  difficult,  and  the  time  is  not  far  distant  when 
conditions  will  ol)tain  in  Hornsey  which  now  prevail 


in  various  districts  in  Greater  London,  where  upwards 
of  2s.  per  ton  or  load  is  paid  for  the  removal 
"f  the  waste.  The  manufacture  of  footway  paving 
with  hydraulically  pressed  clinker  has  proved  a  satis- 
f'lctory  means  of  disposal  during  the  winter  months, 
and  the  proposed  scheme  will  provide  during  the 
summer  months  an  additional  output  entirely  prevent- 
ing accumulation." 

METHOD    OF    MANtTFACTUEE. 

In  a  description  of  the  machinery  Mr.  Lovegrove 
indicated  the  method  of  manufacturing  this  road 
material.  From  the  clinker  heap  it  passes  through 
a  breaker,  and  the  broken  material  is  then  elevated 
and  passed  through  pulverisers,  of  which  two  are 
provided.  It  is  then  raised  by  an  elevator  to  a 
revolving  screen,  whence  the  fine  material  is  conveyed 
to  the  storage  bins,  a  magnetic  separator  intercepting 
waste  metal.  The  material  is  passed  into  a  dryer, 
and  then  elevated  into  the  mixer,  which  is  placed 
at  a  level  which  will  enable  the  mixed  material  to 
be  shot  directly  into  the  vans  or  carts  for  conveyance 
to  the  site  of  the  work.  An  arrangement  is  also  pro- 
vided for  fan-drawing  from  the  pulverisers  and  the 
workrooms  the  finer  particles  of  clinker,  a  large 
quantity  of  which  would  otherwise  be  lost  in  the 
atmosphere,  thus  securing  a  valuable  material  to  be 
used  as  a  filler.  The  whole  of  the  moving  plant, 
except  electric  fans,  will  be  driven  by  a  steam  engine 
supplied  w-ith  steam  from  the  destructor  boilers,  and 
an  arrangement  is  made  by  which  the  waste  gases 
from  the  destructor  flue  will  be  utilised  for  drying 
and  heating  the  materials,  auxiliary  means  of  heating 
Ijeing  provided  when  required. 

The  Highways  Conunittee  reported  that  the  Road 
Board  had  assented  to  the  resurfacing  of  tlie  car- 
riageways of  Endymion-road  and  Muswell  Hill-road 
vvitli  clinker  asphalt,  and  that  this  would  result  in 
a  reduction  of  at  least  C850  in  the  expenditure.  They 
viewed  the  proposed  new  buildings  and  machinery 
with  entire  approval,  and  endorsed  the  recommenda- 
tion of  the  Works  Conmiittee  that  application  should 
be  made  to  the  Local  Government  Board  for  their 
tentative  approval  of  the  scheme,  with  a  view  to 
expediting  the  work  when  they  again  sanctioned  the 
taking  up  of  loans  for  public  works. 

The  recommendations  were  adopted  without  com- 
ment. 


The  War  and  Public  Works.  —  Among  the  public 
works  liold  up  liy  the  war  is  the  construction  of  the 
new  small  lock  at  Molesey,  the  difficulty  being 
brought  about  by  the  Local  Government  Board  re- 
fusing to  sanction  a  loan  to  the  Metropolitan  Water 
Board,  who  are  interested  parties.  The  Thames  Con- 
.servators  recently  decided  to  carry  out  repairs  at 
tlie  spot,  postponing  the  larger  works  until  later. 
The  construction  of  the  new  bridge  at  Streatley  and 
Goring  also  remains  in  abeyance,  as  the  Treasury 
decline  to  Fanctinn  the  borrowing  of  money  for  the 
new   wtirk  during  the  war. 

Manchester  City  Surveyor's  Staff.— Further  dis- 
cussion took  place  at  Wednesday's  meeting  of  Man- 
chester City  Council  on  the  question  of  the  reinstate- 
ment of  two  of  the  three  members  of  the  city  sur- 
veyor's staff  who  were  dismissed  some  time  ago.  At 
a  meeting  of  the  Town  Hall  Committee  on  July  21st 
it  was  resolved  that  the  two  men  should  be  retained 
in  the  service  of  the  corporation,  but  it  was  now 
moved  that  notice  should  be  given  to  the  two  men 
to  terminate  their  service  with  the  corporation,  the 
proposer  suggesting  that  their  reinstatement  would 
seriously  affect  the  discipline  of  the  department.  The 
motion  was  agreed  to  by  a  large  majority. 

Traction  Engine  Restrictions. — A  meeting  of  thresh- 
ing-machine owners  was  held  at  Spalding  on  Tuesday 
to  protest  against  the  proposals  submitted  to  the 
Departmental  Committee  of  the  Local  Government 
Board  by  the  County  Councils  Association  with  refer- 
ence to  placing  further  restrictions  on  the  owners  of 
traction  engines.  A  petition  was  adopted  protesting 
in  the  strongest  possible  manner  against  some  of  the 
lestrictions  and  increases  in  taxation  proposed.  While 
agreeing  that  it  may  be  necessary  in  the  public  in-, 
terest  to  make  some  alteration  in  the  law  relating  to 
both  heavy  and  light  locomotives,  the  petition  states 
that  the  proposals  with  regard  to  the  prohibition  of 
bands  on  front  wheels  and  the  doing  away  witli 
diagonal  cross-bars  on  hind  wheels  of  traction  engines 
are  unreasonable,  as  they  would  do  away  with  the 
hauling  power  of  the  engines.  It  also  urges  that  no 
additional  restrictions  and  no  increases  in  taxation 
should  bo  placed  upon  traction  engines  used  solely  for 
agricultural    purposes. 
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The  Improvement  and  Maintenance  of  Highways  to 
IVIeet  RAodern  Traffic  Conditions.* 

By   JOHN    S.    BRODIE,    m.inst.c.k.,    Borongh    Engineer,    Blackpool. 


The    mileage    of    public    highways    in    the    United 
Kingdom  is,   approximately,  as   follows;  — 

...      151,472  miles. 


England  and  Wales 

Scotland     

Ireland       


24,S1G 
58,334 


Total        234,622      „ 

At  the  low  estimate  of  £1,000  per  mile  for  an  average 
width  of  18  ft.  of  carriageway,  and  £500  per  mile  for 
l)ridges  cuttings,  and  embankments,  our  liighways 
cannot  have  cost  us  less  than  £350,000,000  sterling. 

Now,  considering  that  by  far  the  larger  proportion 
of  our  highways  were  made  about  the  beginning  of 
the  last  century,  when  the  traffic  conditions  for  which 
the  roads  were  made  were  totally  different  from  what 
they  are  now,  and  also  keeping  in  mind  that  the 
moderate  traffic  then  using  the  highways  practically 
disappeared  for  three-quarters  of  a  century  in  conse- 
quence of  railway  competition,  it  is  not  to  lie  wondered 
at  that  our  highways  have  been  much  neglected,  and  a 
valuable  national  asset  suffered  to  fall  into  a  very 
bad  state  of  repair. 

Then  came  what  we  may  call  the  "  road  revival 
with  the  traction  engine,  the  light  road  locomotive, 
the  bicycle,  and  the  light  and  heavy  motor  cars,  with 
their  steel  tyres,  solid  rubber  and    pneumatic  tyres, 
and  loads  of  from  12  to  20  tons  on  two  axles. 

The  result  has  been  what  might  have  been  expected, 
and  as  if  modern  railway  locomotives  and  trains  had 
been  suddenly  run  on  the  original  rails  laid  down 
liy  George  Stephen,-;on  on  the  old  Stockton  and  Dar- 
lington Kailway. 

The  problem  which  now  faces  those  of  us  who  are 
responsible  for  the  state  of  our  highways  is  indeed 
a  formidable  one.  The  president  of  this  institution, 
in  giving  evidence  before  a  commission  on  heavy 
motor  traffic,  stated  as  his  considered  opinion  that  a 
sum  of  £287.000.000  sterling  would  require  to  be  spent 
on  the  roads  of  this  country  to  enable  them  to  meet 
successfully  the  new  traffic  conditions.  The  author 
considers  this  estimate  from  so  eminent  and  experi- 
CTiced  an  authority  to  be  well  within  the  mark  and 
perfectly  reliable. 

In  this  short  paper  the  author  propo'ses  to  discuss 
the  subject  of  urban  and  sub-urban  roads,  leaving  the 
question  of  county  and  rural  roads  in  the  able  and 
experienced  hands  of  his  friend  Mr.  Get_tings,  the 
county  surveyor  of  Worcester. 

KOAD    IMPBOVEMENIS. 

The  improvements  of  existing    highways   may    be 
conveniently  considered  under  the  following  headings : 
(a)  Foundations   and  wearing  surface?. 
(h)  Widenings. 

(c)  Diversions. 

(d)  Gradients. 

(e)  Corners   and  road   junctions. 

(f)  Cutting  hedges  and  trees. 

(a)  foundations  and  Wearing  Surfaces. 
It  has  frequently  appeared,  from  discussions  on 
1his  subject  in  the  Press,  and  even  at  conferences  of 
road  engineers  and  road  users,  such  as  the  last  Inter- 
national Road  Congress,  that  there  were  no  settleil 
questions  in  regard  to  road  foundations  and  surfaces. 
The  author  considers  that  this  view  cannot  be 
seriously  maintained,  but  that,  on  the  contrary,  we 
have  agreed  on  points  like  the  following:  — 

(1)  That  all  roads,  whatever  the  amount  of  traffic 
may  be  upon  them,  must  be  properly  drained,  and 
must  have  adequate  foundations,  either  of  hand- 
I^itched  rubble  or  Portland  cement  concrete. 

(2)  That  the  strength  of  the  foundation  must  be 
fixed  in  relation  to  the  amount  of  traffic  it  is  likely 
to  carry. 

(3)  That  wearing  surfaces  must  bear  a  proper  rela- 
tion, not  only  to  the  amount,  but  also  to  the  nature 
of  the  anticipated  traffic. 

(4)  That  water-bound  macadam  under  modern  traffic 
conditions  is  unsatisfactory  from  any  point  of  view. 

*  Paper  submitted  at  the  annual  meeting  of  the  Insti- 
tution of  Municipal  and  County  Engineers. 


(5)  That  the  use  of  any  and  every  "  local  "  stone 
lor  road  making  or.  mending  solely  on  the  score  of 
cheapness  of  first  cost  is  financially  unsound,  and 
tliat  only  suitable  material  for  road  making  should 
lie  used. 

(G)  That  to  make  or  maintain  a  road  above  or  below 
the  requirements  of  its  traffic  conditions  is  equally 
unsound  financially. 

((/)   1/vad    Widen  ;,i;/f. 

It  has  recently  been  laid  down  by  a  high  authority 
that,  except  in  the  immediate  vicinity  of  towns,  a 
metalled  width  of  18  ft.  of  carriageway  is  generally 
adequate  for  traffic  purposes. 

Now,  in  urban  or  sub-urban  areas,  an  18-ft.  width 
of  carriageway  between  kerbs  is  ab.solutely  inade- 
quate. The  author's  own  practice  is  a  minimum 
of  32  ft.  G  in.  between  kerbs  for  roads  upon  which 
tliere  is  any  possibility  of  through  traffic,  and  a  mini- 
mum of  21  ft.  for  what  may  be  considered  merely  as 
roads  for  access  to  residential  property.  The  width 
of  32  ft.  6  in.  allows  for  a  possible  double  line  of  tram- 
ways to  Board  of  Trade  requirements,  and  also  for 
width  of  heavy  motor  cars  under  Local  Government 
Board  regulations — two  very  important  advantages. 

Larger  widths  are,  of  course,  necessary  for  greater 
volumes  of  traffic,  the  ideal  width  providing  for  (a) 
two  standing  vehicles,  one  on  each  side  of  the  car- 
riageway and  immediately  opposite  each  other,  (6) 
two  lines  of  slow  traffic,  and  (c)  two  lines  of  fast 
traffic,  or  a  total  width  between  kerbs  of  54  ft. 

Road  widening  improvements  in  built>up  areas 
must  always  be  very  costly.  Some  interesting  figures 
have  recently  been  collected  by  Mr.  W.  T.  Lancashire, 
city  engineer  of  Leeds,  and  published  by  him,  in 
regard  to  eight  of  the  largest  English  towns,  exclusive 
of  the  Metropolis,  who  have  collectively  spent  over 
£16,500,000  sterling  on  road  widening,  at  an  average 
cost  of  nearly  Is.  in  the  £  on  their  rates. 

The  obvious  moral  is,  therefore,  that  road  widenings 
should  be  made  (and  made  on  a  liberal  scale)  well 
in  advance  of  building  operations,  when  the  cost  will 
be  qtiite  insignificant  and  the  future  lienefits  very 
great. 

(c)  Boad,   Diversion-'^. 

Road  diversions  are  generally  made  (a)  in  order 
to  shorten  the  road  or  ((j)  to  avoid  excessive  gradients 
by  making  a  detour.  In  both  cases  the  diversions 
can  often  be  shown  to  be  justified  on  grounds  of 
economy  alone.  In  a  proposed  diversion  of  a  main 
road  partly  within  (but  chiefly  outside)  the  author's 
district,  the  length  of  the  present  road  is  2  miles 
SO  lin.  yds.,  while  the  length  of  the  road  when  diverted 
in  a  nearly  straight  line  will  be  1  mile  5  fur.  113  yds. 
It  will  thus  l>e  shortened  by  627  lin.  yds.,  or  less 
than  83  per  cfut  of  tlie  present  length.  The  gradients 
will  be  con.^i(lf'i:iMy  improved  in  the  new  road,  so 
that  the  annual  saving  in  maintenance  will  be 
upwards  of  17  per  cent,  which  will  be  a  very  good 
return  on  the  capital  outlay  for  carrying  out  the 
scheme,  and  a  permanent  saving  both  as  regards 
maintenance  and  use  for  all  time. 

On  the  other  hand,  the  author  has  made  diversions 
.where  the  horizontal  length  has  been  increased,  but 
the  reduction  of  gradient  has  been  so  considerable 
that,  both  in  regard  to  the  user  and  also  the  cost  of 
maintenance,  the  advantages  of  the  diversion  have 
been  amply  proved. 

(d)  Easier   Gradients. 

The  author  considers  there  will  be  general  agree- 
ment as  to  the  three  classes  of  ruling  gradients  in 
urban  roads — viz.:  — 

For  fast  traffic,  not  exceeding  1  in  50. 
For  mixed  traffic,  not  exceeding  1  in  30. 
For  purely  local  traffic,  not  exceeding  1  in  20. 

In  hilly  districts,  however,  it  will  often  be  imprac- 
ticable to  obtain  gradients  even  distantly  approaching 
those  given  above. 

A  few  years  ago  Mr.  Howard-Smith  contributed  a 
few  interesting  statistics  as  to  road  gradients  in  towns, 
and  their  paved  surfaces,  over  which  very  heavy  town 
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traffic  passed.    These  gradients,  in  addition  to  their 
steepness,  were  of  considerable  length,  as  follows:  — 


Locality. 

— 

Gradients. 

Lengths  in 
lineal  yards. 

Newcastle-on-TjTie 
Newcastlfron-lYne 
Windsor     

HaUfa-x       

Halifai       

Gat«shead-on-Tyne 

Pilgrim-street 

Hanover-street 

'llie   iuain    street     acil 

principal  approach  to 

the  Castle 

Pye-Neat 

Uolton  Brow      

Church-street    

1  in    r. 
1  in    7 
1  ill    ;i 

1  in  lu 
1  in  13 
1  in  12 

110 
L'OO 
100 

250 
393 
160 

(e)  Curves  at  Corners,  Crossings  and  Junctions. 

At  all  corners  or  turnings  the  curves  should  not 
be  less  than  100  ft.  radiu.-.  and  the  convex  side  of 
the  road  having  solid  foiice  walls  or  close  hedges 
should  be  removed  and  replaced  with  open  railing, 
so  as  to  be  as  free  as  possible  from  obstructions  to 
sight  for  at  least  100  ft.  forward. 

iioad  juxictions  and  cross-roads  should  be  properly 
bell-mouthed,  when  both  sides  of  the  road  will,  of 
course,  be  convex,  and  tlie  same  remarks  apply. 

Super-elevation,  while  it  may  be  successfully 
adopted  in  simple  turnings,  should  not  be  used  at 
all  in  jimctions  or  cross-roads;  but  the  cross-road  or 
junction  should  "  mitre  "  into  the  main  road,  so  as 
to  avoid  all  "  bumping  "  of  fast  traffic  in  both  of 
the  roads  crossing  each  other. 

Secondary  roads  joining  or  crossing  main  roads 
should  have  warning  or  cautionary  notices  fixed  to 
slow  down,  as  fast  traffic  on  main  roads  should  always 
have  precedence  over  traffic  on  secondary  or  district 
roads. 

(/)   Culling  Hedges  and   Trees. 

However  picturesque  they  may  appear,  nothing  will 
cause  more  harm  to  carriageway  surfaces  than  over- 
grown and  overhanging  hedges  and  trees,  which,  by 
excluding  the  sun  and  wind  from  the  surface  of  the 
road,  prevent  its  being  kept  clean  and  dry.  Hedges 
should  be  kept  down  by  trimming  at  the  jiioper  time 
of  the  year,  so  as  not  t(j  exceed  4  ft.  in  height  above 
the  surface  of  the  road,  except  at  turnings,  crossings 
and  junctions,  where,  as  already  stated,  they  should 
be  replaced  by  open  fencing. 

ROAD    MAINTENANCE. 

The  author  must  reiterate  what  he  has  often  said 
before — that  the  most  important  factor  in  successful 
road  maintenance  is  a  staff  of  properly  trained  work- 
men, and  especially  reliable  foremen,  and  also  that 
such  well-trained  foremen  and  workmen  should  be 
adequately  remunerated,  jjroportionate  to  the  experi- 
ence and  skill  required  for  the  work  entrusted  to  them. 
No  other  outlay  in  connection  with  road  work  will 
make  such  a  handsome  return  as  a  sufficient  and 
well-trained,  well-organised  and  well-i^aid  staff  of 
workmen. 

Then  only  materials  of  the  best  quality  should  be 
used,  both  in  construction,  repairs  and  renewals.  A 
frequent  cause  of  excessive  costs  in  road  renewals 
and  repairs  is  due  to  the  use  of  local  niaterial  of 
low  first  cost,  but  which  turns    out    to    be    terribly 

COUHTY  BOKDUGH  OF  BLACKPOOL. 

Comparison  of  Cost  of  Road  Maintenance  for  the  last  Ten  Years. 


Ccst  of  Maintenance. 

Year  ending  March  Slst. 

Lengths  of 

Total  cost. 

Cost, 
per  mile. 

Miles  dec. 

£ 

jCdec. 

19<j6        

89-00 

6.(109 

74-83 

1807          

91-3:! 

5,033 

65-14 

1908          

93-J3 

6,632 

73  2 

1909          

94-lG 

4,929 

.52-33 

1910          

96-25 

4,41.5 

45-87 

97-75 

4,<)17 

50-3 

1912          

100-ofj 

5,."iS)7 

1913          

10.5-76 

5,395 

63-54 

1914          

102-75 

4,786 

1915          

101-14 

4,4B5 

43-06 

expensive  in  the  long  run.  The  temptation  to  use 
unsuitable  material  for  road  work  becauise  of  its  appa- 
rent '•■  cheapness  "  should  always  be  resisted. 

It  is  also  of  supreme  importance  that  any  signs  of 
weakness  in  any  part  of  the  road  surface  should  be 
at  once  investigated,  the  cause  of  it  clearly  ascer- 
tained, the  proper  remedy  applied,  and  repairs  effected 
without  delay. 

It  is  further  of  importance,  not  merely  for  the  sake 


of  good  sanitation,  but  primarily  in  the  interests  of 
tlie  road  itself,  that  all  dirt  and  filth  should  be 
cleansed  from  the  road  before  it  has  time  to  be  trodden 
in  by  tlie  traffic. 

The  author  inserts  herewith,  in  a  tabulated  form, 
the  cost  of  maintenance  of  all  the  roads  in  the  area 
fnr  which  he  has  been  and  is  the  responsible  engineer. 

It.  will  be  seen  from  this  table  that,  although  the 
mileage  of  the  roads  has  increased  during  the  last 
ten  years  by  about  17  per  cent,  the  annual  cost  of 
maintenance  has  decreased  about  32  per  cent,  the 
cost  per  mile  showing  a  decrease  of  about  42  per  cent. 

The  author  attributes  this  gratifying  result  entirely 
to  the  foresight  of  his  authority,  firstly,  by  insisting 
on  all  new  roads  being  made  on  those  principles  which 
experience  has  shown  to  be  the  best;  and,  secondly, 
in  providing  funds  for  practically  reconstructing  all 
existing  roads  so  as  to  make  them  sufficient  to  meet 
all  reasonable  modern  traffic  conditions. 


MUNICIPAL   ECONOMY. 


LOCAL    GOVERNMENT   BOARD    APPEAL   TO    LOCAL 
AUTHORITIES. 

On  Wednesday  the  President  of  the  Local  Govern- 
ment Board  issued  a  circular  in  which  he  impresses 
upon  all  local  authorities  the  urgent  need  for  strict 
economy  in  every  branch  of  expenditure.  Mr.  Long 
says : — 

"  Items  of  expenditure  which  would  properly  be 
regarded  as  necessities  in  ordinary  times  must  now 
be  carefully  scrutinised  with  a  view  to  ascertaining 
to  what  extent  they  can  be  avoided  or  postponed. 
The  fact  that  reduction  of  expenditure  may  cause 
some  inconvenience  to  the  public  can  no  longer  be 
regarded  as  a  reason  for  continuing  that  expenditure 
at  its  former  level. 

"  Expenditure  on  such  .objects  as  parks,  recreation 
grounds,  libraries,  street  lighting  and  watering,  and 
the  running  expenses  of  all  institutions  require  care- 
ful investigation  witli  a  view  to  possible  economies. 
In  some  cases  considerable  economies  should  be  pos- 
sible; but  even  small  economies  are  valuable,  par- 
ticularly where  they  involve  the  freeing  of  labour  for 
other  more  immediately  important  functions." 

For  similar  reasons  Mr.  Long  suggests  that  local 
authorities  should,  as  far  as  possible,  refrain  from 
requiring  the  execution  of  work  the  cost  of  which 
has  to  be  borne  by  private  individuals,  unless  the 
work  is  urgently  necessary  for  the  removal  of  nui- 
sances or  for  the  protection  of  health.  For  example, 
the  issue  of  notices  for  the  making  up  of  private 
streets  ought,  in  Mr.  Long's  view,  to  be  postponed  for 
the  present,  unless  the  circumstances  are  very  ex- 
f'Cplional. 


Water  Filters  for  the  Troops. — A  meeting,  arranged 
by  the  Munitions  Department,  was  held  recently  at 
the  works  of  Messrs.  Tuke  &  Bell,  Limited.  Mr. 
Holmes,  M.P.  for  Govan,  attended  with  several  local 
gentlemen,  and  all  the  firm's  men  from  both  works 
were  assembled.  Mr.  Holmes  congratulated  the  men 
upon  the  good  work  they  had  put  in  during  the  past 
eight  months  on  the  water  filters  which  Messrs.  Tuk© 
&  Hell  have  been  making  for  the  War  Department, 
and  encouraged  them  to  put  forward  their  best  efforts, 
pointing  out  tliat  the  work  done  in  the  workshops  was 
as  important  as  that  done  in  the  trenches.  At  the 
close  of  the  meeting  a  vote  of  thanks  to  Mr.  Holmes 
was  proposed  by  Mr.  Tuke,  and  seconded  by  Mr.  Bell. 

Water    Undertakings    of    England    and    Wales. — A 

Blue-book  on  the  water  undertakings  of  England  and 
Wali.-.s  has  just  been  published.  The  return  shows 
the  jjowers,  if  any,  under  which,  and  the  limits  within 
which,  the  supply  of  water  is  authorised,  the  places 
actually  supplied,  the  sources,  nature,  efficiency, 
quantity,  and  quality;  also  the  area  and  population, 
and  number  of  houses  supplied.  This  return,  which 
was  ordered  by  the  House  of  Commons  to  be  printed 
on  July  2S,  1914,  contains  no  fewer  than  599  quarto 
pages,  and  is  issued  at  a  charge  of  5s.  Id.  In  the 
preliminary  memorandum,  extending  to  forty-three 
pages,  it  is  set  forth  that  the  return  may  be  regarded 
as  the  first  instalment  of  the  detailed  and  compre- 
hensive investigation  of  the  whole  subject  of  surface 
and  underground  water  supplies  which  has  been 
recommended  by  various  Eoyal  Commissions  and 
Committees.  The  return  includes  every  water  under- 
taking in  England  and  Wales,  and  is  divided  into 
sections — local  authorities,  joint  authorities,  com- 
panies with  specific  powers,  and  private  proprietors. 
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Institution  of  IVIunicipai  and  Oounty  Engineers. 

ANNUAL  GENERAL   MEETING   IN   LONDON— (7). 


At  the  recent  annual  meeting  of  the  Institution  of 
Municipal  and  County   Engineers  two  papers  on  the 

IMPROVEMENT  AND  MAINTENANCE  OF 
HIGHWAYS, 
by  Mr.  0.  F.  Gettings,  m.inst.c.e.,  county  sui-veyor 
of  Worcestershire,  and  Mr.  J.  S.  Brodie,  m.inst.c.e., 
borough  engineer  of  Blackpool,  respectively,  were 
presented  for  discussion,  and  are  reproduced  elsewhere 
in  the  present  issue. 

Mr.  J.  W.  HoaxoN  (Derbyshire)  said  one 
sympathised  with  the  difficulties  of  the  authors  in 
bringing  forward  any  really  fresh  topic  in  such 
matters.  With  regard  to  Mr.  Gettings'  experience 
where  he  spoke  of  trenching  the  sides,  especially  in 
clay  subsoil,  to  prevent  lateral  spreading,  most  of 
them  would  agree  that  a  clay  subsoil  was  most  diffi- 
cult to  deal  with,  and  it  was  absolutely  necessary  to 
have  strong  abutments  at  the  sides  to  maintain  the 
road  in  a  good  condition.  There  was  nothing  novel  in 
it,  but  it  was  satisfactory  to  know  that  it  had  been 
tried  by  a  member  and  found  successful.  Mr. 
Gettings  spoke  of  the  difficulty  of  obtaining  a  good 
limestone  tar  -  macadam  road.  Of  course,  that 
depended  very  largely  upon  the  amount  of  traffic,  but 
he  agreed  that,  except  for  light  traffic  roads,  limestone 
tar-macadam  was  not  suitable.  A  far  more  satis- 
factory road  was  obtained  from  ironstone  slag  mac- 
adam. Of  course,  local  circumstances  might  force 
them  to  use  limestone,  yet  he  could  not  advocate  its 
use  for  any  heavily  trafficked  roadway.  As  to  tar 
or  pitch  grouting,  that  class  of  work  was  not  nearly 
so  satisfactory  as  tar-macadam.  There  were  dis- 
advantages attaching  to  tar  or  pitch  grouting.  The 
weather  was  one  of  the  great  factors  they  had  to  take 
into  consideration.  A  few  light  showers  might 
entirely  stop  their  work,  and  they  could  not  get  the 
same  even  results  as  from  tar-macadani.  He  had 
found  that  they  could  not  get  such  an  -equal  distri- 
bution of  the  material  as  was  desirable.  He  entirely 
agreed  with  the  remarks  as  to  the  slipperiness  of 
grouted  roads  as  compared  with  tar-macadam.  He 
thought  at  first  that  tar-macadam  was  likely  to  be 
more  slippei-y  than  grouted  roads,  but  he  had  had 
more  complaints  of  slipperiness  on  grouted  roads,  and 
he  thought  better  results  were  obtained  from  tar- 
macadam.  Asked  at  this  point  by  the  president  (Mr. 
H.  T.  Wakelam)  to  state  more  definitely  what  he 
meant  by  tar-macadam,  Mr.  Horton  said  he  had  used 
both  limestone  and  ironstone  slag  macadam.  In 
limestone,  apparently,  the  tar  wore  olf  quickly,  and 
the  road  became  more  dusty  than  was  the  case  with 
slag  tar-macadam.  He  had  made  some  experiments 
with  granite  tar-macadam,  but  had  not  found  any  of 
them  satisfactory,  but  lie  had  recently  laid  a  length 
of  granite  treated  with  bitumen  as  well  as  tar,  and 
that  was  giving  more  satisfactory  results.  He  should 
not  like  to  speak  of  it,  however,  until  he  had  had  a 
longer  experience.  Of  the  material  he  had  used,  slag 
macadam  had  given  the  most  satisfactory  results. 

Mr.  H.  W.  BowEN  (West  Sussex),  referring  to  Mr. 
Gettings'  statement  that  he  preferred  the  two-coat 
method  of  construction  to  using  graded  material,  said 
that  was  absolutely  opposed  to  the  results  he  had 
found.  On  a  road  where  they  had  recently  had  heavy 
militai-y  motor  lorry  traffic  he  had  laid  a  section  by 
the  siiecification  Mr.  Gettings  recommended,  and  as 
a  continuation  of  that  road  a  similar  length  of  graded 
stone.  He  found  the  1-in.  coating  put  on  stone  of 
2^-in.  gauge  had  practically  moved  entirely  and 
become  a  series  of  con-ugations.  Where  the  stone 
was  graded  and  rolled  it  was  practically  intact  after 
six  months  of  very  heavy  traffic.  He  should  like  Mr. 
Gettings  to  give  the  length  of  time  this  two-coat  road 
had  been  down  and  the  kind  of  traffic  it  had  to  stand. 

Mr.  R.  A.  M.\cBrair  (Lincoln)  said  he  should  like 
Mr.  Brodie  to  explain  the  comparative  list  of  cost 
of  maintenance  included  in  his  paper.  In  that  he 
spoke  of  the  cost  per  mile  having  gone  dow-n  from 
£74-83  to  .£43-06.  Did  he  think  he  had  got  to  the 
lowest  figure  ?  They  had  heard  that  the  cost  of  the 
maintenance  of  roads  had  gone  up,  but  here  it  was 
said  to  be  going  down.  In  the  last  sentence  he 
attempted  to  explain  the  reason  for  the  reduction. 
He  gave  there  two  reasons— the  foresight  of  the 
authority  in  having  all  roads  properly  made  on  those 
principles  which  experience  had  shown  to  be  the  best, 
and   the   reconstrnction   of   all   existing   roads   so    as 


to  make  them  sufficient  to  meet  reasonable  modern 
traffic  conditions.  Did  the  reconstruction  of  those 
roads  come  out  of  the  cost  of  £43  per  mile  \.'  If  Mr. 
Brodie  reconstructed  many  roads  out  of  that  the 
maintenance  must  be  almost  nothing. 

Mr.  T.  Caink  (Worcester)  said  he  should  like  to 
thank  Mr.  Gettings  for  his  paper,  and  more  particu- 
larly for  the  experimental  work  he  had  carried  out. 
He  had  reason  to  thank  him,  for  the  information 
enabled  him  to  make  a  comparison  close  to  his  city 
of  various  descriptions  of  tarred  materials.  Me  had 
liad  a  preference  for  tarred  granite.  He  had  put  down 
a  good  deal  with  fairly  satisfactory  results,  but, 
having  seen  that  and  other  materials  laid  down  on 
the  same  road  with  the  same  traffic,  he  ninst  say 
that  the  tarred  slag  was  evidently  superior  to  the 
tarred  granite,  and  in  front  of  any  other  material 
that  was  exhibited.  It  was  a  great  advantage  to  have 
a  series  of  experimental  lengths  under  one's  eye  like 
that. 

Mr.  J.  D.  Harwood  (Worcestersliire)  asked  what 
capital  expenditure  was  necessary  to  obtain  the  re- 
sults Mr.  Brodie  had  told  them  of;  also  of  the  capital 
expenditure,  what  proportion  did  the  Road  Board 
meet,  and  what  was  the  annual  cost  of  interest  and 
[)rovision  for  sinking  fund  ? 

Mr.  A.  J.  Price  (Lytham)  said  he  wished  to  say 
a  word  in  favour  of  tarred  granite.  The  feeling  of 
the  meeting  seemed  to  be  that  one  could  not  make 
a  good  job  with  it.  His  experience  had  been  that 
he  had  been  able  to  get  good  work  with  it,  and  a 
gentleman  present  could  bear  that  out.  The  fact  of 
the  matter  was  that  they  had  got  to  have  good  tar 
in  the  first  place,  but  they  did  not  always  get  it.  The 
trouble  with  granite  was  that  if  they  heated  the  stone 
loo  much  the  tar  suffered.  Many  roads  had  failed 
because  the  tar  was  of  too  pitchy  a  nature.  He  had 
not  had  a  single  failure  with  tarred  granite.  He  was 
quite  certain  that  granite  could  be  used,  and  that 
they  could  make  a  satisfactory  job.  At  Lytham  last 
year  he  showed  the  members  a  road  which  had  been 
down  for  twenty-four  years,  and  it  was  a  perfectly 
good  road  then.  There  was  not  much  traffic  on  it, 
but  it  was  a  good  surface.  As  to  limestone,  he  pre- 
ferred that  for  residential  streets.  It  gave  them  a 
more  "  sympathetic  "  roadway,  and  for  footpaths  it 
was  more  pleasant  to  walk  on  than  any  other  material. 
Of  course,  they  could  make  a  very  good  road  with 
slag,  but  they  had  not  got  a  reliable  material  in  slag 
because  of  its  varying  quality.  There  were  slags  and 
slags;  some  were  honeycombed.  They  had  to  take 
great  care  to  get  a  good  slag;  otherwise  they  did  not 
get  a  good  road.  On  the  Blackpool  front,  where  Mr. 
Brodie  had  a  very  good  road  made  with  tarred  lime- 
stone, the  road  was  made  out  of  capital  expenditvu-e, 
and  had  had  hardly  anything  done  to  it  for  the  last 
seven  or  eight  years  except  a  few  patches.  He  agreed 
that  the  ordinary  water-bound  macadam  road  was 
going  to  be  a  thing  of  the  past,  and  that  the  use  of 
tar-maeadam  would  reduce  their  road-making  bills. 

Mr.  S.  S.  Plati  (Rochdale)  asked,  with  regard  to 
Mr.  Gettings'  reference  to  coating  Roemac  with  a 
bituminous  material,  whai  sort  of  coating  it  was,  how 
it  was  applied,  how  often  it  had  to  be  renewed, 
whether  there  had  been  any  complaints  of  slipperi- 
ness, and  whether  it  completely  reduced  the  dust. 

Mr.  H.  Glynne  Warne  (Kingswood)  said  the  ques- 
tion of  capital  expenditure  and  the  decrease  of  cost 
niaintenance  had  occurred  to  him.  He  noticed  there 
were  25  miles  more  of  roads  than  in  1906,  and  he 
wondered  whet'^c-  those  roads,  being  new-er  and  serv- 
ing a  residential  district,  and  the  traffic  lighter,  had 
had  any  effect  in  reducing  the  average  cost  per  mile. 
Mr.  H.  T.  Chapman  (Kent)  observed  that  Mr. 
Gettings  had  mentioned  as  an  advantage  of  two-coat 
work  that  the  surface  could  be  stripped  off,  and  the 
base  coat  utilised.  Personally,  he  thought  he  would 
find  some  difficulty  in  doing  that.  On  one  section 
of  the  road  at  Sidcup  he  found  it  practically  impos- 
sible. With  reference  to  those  sections,  he  should 
like  to  inform  members  who  might  think  of  inspect- 
ing them  that,  unless  they  had  with  them  some  later 
particulars  than  the  interim  report  of  the  Road  Board, 
they  might  be  misled.  Nine  of  the  sections  had  been 
reconsti-ucted,  and  if  any  gentlemen  were  interested, 
and  w.anted  to  visit  the  road,  he  would  be  pleased 
to   sivo   them   particulars   up   to  March   31st.      They 
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would  have  an  opportunity  of  inspecting  three  pitcl'i- 
groulfd  sections — two  laid  down  since  1911  and  one 
in  the  last  twelve  months.  Referring  to  two-coat 
work,  he  asked  whether  niemljers  had  tried  local 
materials  with  a  carpeting  of  tar-macadam.  He  had 
used  Kent  ragstone  coated  with  tar  slag  macadam, 
and  it  had  given  good  results  at  greatly  reduced 
costs.  At  the  present  time,  when  they  had  difhcul- 
ties  in  getting  supplies  of  materials,  it  would  be 
well  to  consider  the  possibility  of  using  inferior  mate- 
rials treated  with  pitch  and  tar  to  stand  the  wear  of 
I  he  traffic.  Mr.  Gettings'  diagram  wuth  regard  to  the 
variations  of  the  traffic  was  very  interesting,  and 
might  be  adopted  by  many  surveyors. 

Mr.  H.  Percy  Boulnois  (Westminster)  said  he 
desired  to  call  attention  to  one  or  two  remarks  by 
Mr.  Brodie  to  which  he  took  some  exception.  Mr. 
Brodie  said  "  that  water-bound  macadam,  under 
modern  traffic  conditions,  is  unsatisfactory  from  any 
point  of  view."  He  did  not  want  that  meeting  to 
go  away  with  the  idea  that  water-bound  macadam 
was  absolutely  condemned.  Well  made,  with  a  scal- 
ing surface  of  tar,  it  was  quite  satisfactory  for  some 
classes  of  traffic.  For  rural  districts  it  was  a  cheap 
road,  and  could  be  made  a  good  road.  Then  Mr. 
i'lrodic  said  "  that  the  use  of  any  and  every  local 
tone  for  road  making  or  mending  solely  on  the  score 
:  cheapness  of  first  cost  is  financially  unsound,  and 
:hat  only  suitable  material  for  road  making  should 
bo  used."  There  again  they  must  be  cautiovis.  If 
Ihey  were  not  to  use  local  material,  no  advance  in 
-cientific  investigation  would  be  made.  It  was  by 
trial  and  error  that  they  succeeded.  He  did  not  wish 
i!iat  meeting  to  go  away  w^ith  the  idea  that  local  flints 
find  gravels  and  limestone  could  not  be  u.sed.  Mr. 
Brodie  also  fixed  the  gradients;  self-propelled  traffic 
was  not  affected  by  these.  The  motor  made  light  of 
'bese,  and  he  did  not  think  they  need  attach  the 
Hiportance  to  gradients  that  they  had  done  in  the 
|i:i.st.  But  he  agreed  with  the  remark  that  the  most 
important  factor  in  successful  road  maintenance  ■was 
a  staff  of  properly  trained  workmen,  and  especially 
reliable  foremen.  It  was  what  he  had  said  over  and 
over  again.  To  his  mind  it  was  one  of  the  most 
important  things  in  road  making. 

Mr.  Platt,  referring  to  Mr.  Chapman's  remarks, 
asked  if  the  meeting  could  be  given  the  lengths  of 
road  that  had  Ijeen  reconstructed. 

Mr.  J.  MoNCUR  (Staffordshire),  alluding  to  Mr. 
Getting.s'  observations  as  to  strengthening  the 
haunches  of  roads,  .said  he  should  not  like  the  idea 
to  go  forth  that  the  simple  operation  he  had  carried 
out  was  sufficient  to  strengthen  a  weak  road.  Mr. 
f Settings  had  suggested  broken  slag  in  the  strengthen- 
ing of  the   haunches.    He   should   prefer  l)lock   slag. 


6  in.  or  9  in.  deep,  to  a  broken  slag  in  the  foundation. 
Mv.  Boulnois  had  expressed  the  views  he  had  held 
many  a  day — that  it  was  quite  possible,  and  prac- 
ticable, to  maintain  satisfactorily  an  ordinary  mac- 
adam road  to  carry  a  very  fair  traffic.  He  agreed 
tliat  if  they  could  seal  the  surface  it  would  carry 
ahuost  any  traffic  w'ithin  reason.  He  did,  not  agree 
with  Air.  Horton  w-hen  he  said  that  a  Tarmac  road 
was  less  slippery  than  a  pitch-grouted  road.  His 
experience  was  the  very  opposite  to  that.  He  had 
had  no  experience  of  Tarmac  until  this  year,  but  he 
had  tried  Tarvia  with  good  results.  He  was  glad  to 
see  that  in  laying  down  the  test  lengths  Mr.  Gettings 
had  allowed  the  old  surface  to  remain  intact  without 
disturbing  it  in  any  way.  He  had  never  in  all  his 
experience  (and  he  had  600  miles  of  road  under  his 
control)  seen  the  need  of  scarifying  a  road  except  in 
the  case  of  margins,  where  they  had  two  metals  to 
deal  with.  He  had  always  felt  it  better  to  keep 
sound  what  was  there. 

Mr.  K.  S.  LiNDLEY  (Godstone)  remarked  that  they 
lacked  as  yet  the  foundation  on  which  to  build  their 
roads;  they  did  not  know  what  were  the  modern  re- 
quirements. It  seemed  to  him  that  before  endeavour- 
ing to  tackle  this  question  of  what  was  the  best 
foundation,  and  the  best  material  of  which  to  con- 
struct their  roads,  they  should  know  what  were  the 
right  and  just  and  fair  demands  that  their  roads 
should  take  in  the  way  of  trafBc.  Their  road  autho- 
rities met  in  conference,  and  drew-  up  by-laws  which 
had  been  circulated  by  their  institution  and  others, 
and  they  felt  it  to  be  very  important,  with  respect 
to  the  maximum  weight  to  be  put  on  the  road,  what 
width  of  tyre  and  what  weight  on  the  wheels  would 
satisfy  modern  requirements. 

Alderman  Bainbridge  (Birkenhead)  said  it  was  just 
as  important  in  road  making  to  have  good  workmen 
that  they  could  rely  upon  as  it  was  to  have  good 
material.  They  could  have  good  material  and  men 
who  were  not  skilled, '  and  they  could  get  very  bad 
results. 

Mr.  K.  H.  DoRMAN  (Armagh)  said  he  must  take 
exception  to  what  Mr.  Brodie  had  said  as  to  liand- 
pitxihed  foundations.  He  agreed  that  for  heavy 
trafficked  roads  they  could  lay  granite  pitched  founda- 
tions; there  were  still  many  thousands  of  miles  where 
they  could  not  do  it  owing  to  the  softness  of  the 
subsoil.  That  was  his  experience  in  Ireland.  He 
took  the  old  road  surface  and  built  on  the  top  of  the 
old  road  surface,  putting  the  limestone  on  the  top 
and  rolling  it  down,  making  a  better  foundation  than 
a  hand-pitched  foundation.  As  to  the  statement  that 
\vat6r-bound  macadam  was  unsatisfactory  from  any 
point  of  view,  he  thought  a  water-bound  macadam 
w-as  the  only  thing  they  could  use  on  three-fourths 
of  the  roads  of  the  country  for  years  to  come.  He 
had  1,700  miles  of  roads,  and  he  never  thought  of 
being  able  to  treat  more  than  300  miles  with  special 
processes.  As  to  the  use  of  local  materials,  in  parts 
of  his  county  he  had  any  amount  of  soft  limestone, 
and  found  it  most  unsuitable  for  water-bound  mac- 
adam; but  recently  he  had  tried  the  limestone  with 
tar  and  got  excellent  results;  2  in.  of  limestone  with 
7  gallons  of  tar  to  the  ton,  rolled  down,  made  a 
closely-bound  tar-macadam,  and  on  that  he  put 
screened  chippings,  using  1  ton  of  chippings  to  10 
tons  of  coarsely  broken  stone,  thus  making  an  ex- 
cellent road.  Four  years  ago  he  laid  a  mile  of  whin- 
stone,  a  mile  of  hard  flagstone,  and  a  mile  of  tarred 
limestone.  The  first  to  wear  out  was  the  whinstone, 
and  he  was  replacing  it  with  tarred  limestone. 

The  President  (Mr.  H.  T.  Wakelam)  called  atten- 
tion to  a  paragraph  in  Mr.  GefliuLs'  iiapor  in  which 
he  said:  "It  would  be  intere,-1  ihl'  .m-l  valuable  in- 
foimation  to  have  the  partiouhus  nl  ti.illic  on  these 
roads,  together  with  the  method  of  construction,  &c., 
initial  and  maintenance  cost."  The  reference  was  to 
the  Bath  and  Staines  roads.  The  initial  cost  of  those 
roads  was  8s.  per  square  yard,  plus  2s.  3d.  main- 
tenance spread  over  ten  years,  which  worked  out  at 
Is.  per  yard  per  annum. 

Mr.  W.  H.  Maxwell  (Tunbridge  Wells),  in  a  written 
communication,  said  he  took  exception  to  the  gene- 
ralisations by  Mr.  Brodie  in  this  paper  to  the  effect 
"  that  water-bound  macadam,  under  modern  traflic 
conditions,  is  unsatisfactory  from  any  point  of  view;  " 
also  "  that  the  use  of  any  and  every  '  local  '  stone  for 
road  making  ...  is  financially  unsound  .  .  ."  These 
statements  were  too  sweeping  and  general  in  charac- 
ter, and  so  defeated  their  own  object.  For  example, 
from  the  important  point  of  view  of  "foothold,"  an 
ordinary  macadam  road  surface  was  probably,  in  all 
season.s'of  the  year,  the  best  that  could  be  laid;  also. 
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iu  roadways  of  light  and  medium  traffic,  in  culs-de-sac 
and  such  like,  an  ordinary  well-made  granite  macadam 
road  surface  made  a  serviceable  and  economical  road- 
way, especially  in  oases  where  the  surface  could  be 
subsequently  tar-painted.  Under  light  traffic  such 
surfaces  often  lasted  for  several  years  with  very  little 
attention.  Even  on  "  main  roads  "  in  country  dis- 
tricts he  had  frequently  observed  that  an  ordinary 
well-made  granite  macadam  roadway,  subsequently 
tar-painted,  gave  a  more  serviceable  and  more  even- 
wearing  surface  than  some  of  the  bituminous  methdd.-. 
He  had  been  particularly  struck,  during  recent  .\('urs, 
when  motoring  over  many  miles  of  different  deserii>- 
tions  of  rural  main  roads,  with  the  unpleasantly 
"  bumpy  "  and  corrugated  character  of  "  pitch- 
grouted  "  and  some  classes  of  tar-macadam  surface.? — 
so  much  so,  that  it  had  been  a  i)leasure  to  ride  ovei- 
a  stretch  of  ordinary  well-made  macadam  roadwaj', 
where  the  need  for  "  shock-absorbers  "  had  been  iiineli 
less  apparent.  He  did  not,  of  course,  wish,  in  any 
sense,  to  condemn  wholesale  all  and  every  class  of 
bituminous  road  surface,  as  he  regarded  the  water- 
proofing of  road  crusts  as  a  decidedly  beneficial  step 
in  the  right  direction ;  but  his  object  was  simply  to 
point  out  the  danger  of  sweeping,  general  .statements 
whi-ch  might,  to  some,  prove  misleading.  Similarly, 
with  regard  to  road  metalling,  the  use  of  any  and 
every  "  local  "  stone  was  not  necessarily  unsound 
practice,  but  frequently  the  reverse.  It  did  not,  of 
course,  follow  that  because  a  stone  was  obtained 
locally,  or  in  the  immediate  neighbourhood  of  the 
roads  to  be  rei)aired,  that  sucli  material  was  bad. 
On  the  contrary,  if  a  district  or  town  happened  to  be 
situated  in  or  near  a  locality  where  good-class  metal- 
ling was  cheaply  obtainable  it  would  obviously  be 
absurd  tt)  advise  a  highway  authority  that  the  use 
of  "  any  and  every  '  local '  stone  "  was  financially 
unsound!  The  physical  and  chemical  geological 
character  of  the  stone  itself  must  be  the  deciding 
factor,  together  with  its  relative  jjrice,  and  not  the 
mere  fact  that  the  material  happened  to  be  "  local  " 
stone.  In  reference  to  the  cutting  of  trees  adjoining 
highways,  difficulties  frequently  arose  in  some  dis- 
tricts in  this  connection  owing  to  the  fact  that  "  trees 
planted  for  ornament  or  for  shelter  to  any  hop  ground, 
house,  building  or  courtyard"  were  specially  exempted 
from  the  provisions  of  the  tree-cutting  clauses  of  the 
Highways  Act  of  1835. 

Mr.  Gettings  said  he  was  very  much  obliged  to 
those  present  for  the  very  kind  w'ay  in  which  they 
had  received  his  paper.  He  would  have  liked  to  have 
given  a  little  more  time  to  its  preparation,  ))ut,  like 
many  of  them,  he  was  working  with  a  depleted  staff. 
Mr.  Horton  referred  to  the  fact  that  there  was  no  new 
matter  in  these  papers.  It  was  most  difficult  to  put 
in  new  matter.  There  were  several  things,  one  of 
which  he  just  briefly  referred  to— the  fixing  up  of 
some  data  on  known  conditions.  He  discussed  it 
some  twelve  months  ago  with  Mr.  Killick,  of  Hert- 
fordshire, who  told  him  that  when  he  was  at  the  Road 
Board  Sir  George  Giljb  asked  him  to  get  out  a  com- 
parative statement  for  ten  or  twelve  years,  and  they 
spent  some  little  time  together  on  it.  He  had  tried 
to  get  Mr.  Killick  to  work  on  that  information,  and 
he  lioped  a  little  later  he  would  submit  a  very  in- 
teresting paper  to  the  institution.  Mr.  Bowen  referred 
to  two-coat  work.  The  longest  period  he  could  refer 
to  was  a  road  that  had  been  down  three  and  a-half 
years  laid  on  this  principle.  That  road  had  been 
only  tar-painted  once.  It  was  taking  rather  more 
than  1,000  tons  of  traffic  per  day.  It  was  on  the  Bir- 
mingham— Worcester  road,  and  the  road  was  looking 
in  first-class  condition.  It  had  not  been  patched  or 
touched  in  aiiy  way.  He  had  found  that  it  was  very 
much  better  than  putting  on  the  larger  material  first 
and  then  putting  on  f  in.  on  the  top,  because  when 
it  started  to  go  they  had  to  pull  the  whole  lot  up. 
The  question  of  repairs  had  been  referred  to.  He 
had  had  to  deal  with  one  or  two  sections  by  stripping 
the  top.  In  some  cases  they  had  had  no  trouble;  in 
other  cases  they  had  a  little  trouble.  He  thought  it 
depended  very  much  upon  the  time  of  the  year  the 
material  was  laid.  If  laid  in  the  winter  months, 
when  the  weather  was  cold,  they  had  a  larger  per- 
centage of  tar  and  a  richer  material.  It  was  a  most 
difficult  material  to  deal  with.  Mr.  Piatt  referred  to 
the  painting  of  non-bituminous  materials.  He  had 
had  three  of  those  materials  down  for  some  two  and 
a-half  years.  He  put  one  stretch  down  originally  witli 
tlie  intention  of  doing  no  tar-painting.  It  was  through 
an  important  village  on  a  trunk  road.  He  wanted  to 
see  what  the  results  would  be;  but  he  had  such 
serious  complaints  from  property  owners  of  the  dust 
nuisance — they  said  the  dust  was  worse  than  from  an 


ordinary  road — that  he  was  compelled  to  tar  the  sur- 
face. He  had  had  to  treat  it  each  year,  and  it  was 
standing  up  very  well  indeed.  He  thought  to  keep 
a,ny  of  these  materials  in  good  condition  where  there 
was  any  amount  of  traffic  it  was  es.sential  they  should 
be  treated  every  year.  Mr.  Boulnois  had  referred  to 
water-bound  roads.  He  thought  many  of  them  who 
had  a  large  mileage  of  roads  thoroughly  agreed  with 
him.  In  fact,  he  just  briefly  referred  to  it  in  his 
paper;  much  depended  on  the  subsoil.  If  they  had 
a  good,  dry  subsoil  the  water-bound  road,  tar-painted, 
would  stand  a  considerable  amount  of  traffic.  He 
had  one  road  which  was  taking  100  tons  per  yard  per 
day.  It  was  on  their  Worcester — Bristol  road,  which 
took  a  good  deal  of  traffic.  Mr.  Moncur  referred  to 
foundations.  He  was  afraid  Mr.  Moncur  had  ratlier 
misunderstood  him.  He  understood  Mr.  Moncur  to 
!^ay  he  was  only  trenching  the  sides.  He  was  trench- 
ing the  road  with  larger  material,  roughly  broken  by 
hand.  It  was  in  the  trenches  that  they  put  the 
smaller  material.  Thus,  the  whole  width  of  the  road 
was  strengthened — not  only  the  sides. 

Mr.  Brodie  said  he  could  honestly  bear  testimony 
to  the  fact  that  he  had  got  very  good  results  from 
limestone  tar-macadam.  Under  certain  conditions  of 
traffic  it  was  a  very  good  road  surface  indeed.  He 
was  very  much  entertained  by  Mr.  MacBrair's  re- 
marks, but  was  afraid  that  the  day  when  his  (the 
speaker's)  road  maintenance  would  disappear  alto- 
gether was  a  long  way  off.  However,  there  were  hope- 
ful signs  that  the  bottom  had  not  yet  been  touched. 
The  table  in  his  paper  had  been  submitted  because 
at  a  recent  meeting  he  made  the  remark  that,  while 
his  mileage  had  increased,  his  total  expenditure  had 
decreased.  That  was  leceived  in  the  light  of  a  joke, 
so  lie  had  thought  it  well  to  put  in  the  actual  facts. 
One  gentleman  raised  the  point  as  to  what  capital 
expenditure  was  involved  in  these  roads.  The  only 
road  on  which  they  had  any  capital  expenditure  in 
Blackpool  was  the  promenade  carriageway.  That  car- 
riageway was  about  3  miles  1  fur.  in  lengtli.  There 
had  been  an  expenditure  on  that  of  £9,000,  and  that 
was  the  only  capital  expenditure  they  had  had  on 
any  of  their  roads.  It  was  quite  true  if  they  had  a 
large  capital  expenditure  they  had  little  maintenance. 
He  attributed  the  decreasing  cost  of  maintenance 
almost  entirely  to  the  fact  that  at  Blackpool  they  first 
of  all  considered  their  foundation.  It  was  no  iise 
liutting  on  any  sort  of  surfacing  unless  they  had  a 
foundation  to  put  it  on,  and  every  year  he  put  in  his 
estimates  a  good  round  sum  for  renewing  or  strengthen- 
ing any  foundations  where  required.  They  saw  the 
result  of  that  policy  in  the  table  he  had  placed  before 
them.  If  they  had  a  good  foundation  the  road  stood 
a  chance  of  doing  its  duty  to  the  traffic  which  came 
upon  it.  As  to  capital  expenditure,  he  should  like 
to  say  that  they  at  Blackpool  had  not  been  as  fortu- 
nate as  many  of  them.  They  had  got  no  grant  from 
the  Road  Board  at  all.  Mr.  Boulnois  raised  one  or 
two  kindly  criticisms  on  his  paper.  Mr.  Boulnois 
agreed,  or  rather  claimed,  that  the  water-bound 
macadamised  road,  if  properly  sealed  with  some 
bituminous  substance,  was  a  success;  but  he  wanted 
him  to  stick  to  the  water-bound  road  with  no  sealing. 
As  to  trial  and  error  in  some  of  these  known  and 
cheap  local  stones,  his  experience  had  been  many 
trials  and  many  errors,  and  his  general  advice  was 
<o  keep  clear  of  any  stone  because  of  its  cheapness. 
If  it  was  good,  all  right;  but  not  otherwise.  Let  an 
authority  put  their  money  down  like  men,  and  then 
tliey  would  get  some  good  results.  He  w-as  glad  to 
see  Alderman  Bainbridge  taking  part  in  their  dis- 
cussions once  more.  It  was  a  pleasure  to  hear  him, 
because  they  always  got  some  good  advice  from  him — 
advice  which  was  always  given  in  the  most  tactful 
Tuanner.  Alderman  Bainbridge  was  always  a  tower 
of  strength  in  himself,  and  he  always  spoke  with  a 
good  deal  of  common  sense.  It  was  well  that  gentle- 
men like  Alderman  Bainbridge  should  come  forward 
and  support  their  poor,  downtrodden  surveyors.  He 
was  sorry  to  disagree  with  Mr.  Dorman  as  to  hand- 
pitched  foundations,  but  he  (the  speaker)  was  con- 
fining his  remarks  to  urban  roads,  and  not  touching 
rural  roads.  So  he  did  not  think  Mr.  Dorman  and 
himself  were  absolutely  at  variance  on  that  matter. 
(To   he   continued.) 


Hew  Swimming  Bath  at  Paisley.— A  new  swim- 
ming bath,  erected  as  an  extension  to  the  cor- 
poration baths  in  Storie-street,  Paisley,  was  formally 
opened  by  Provost  Robertson  recently.  The  new 
building,  which  is  to  cost  over  £9,000,  was  designed 
and  carried  out  by  Mr.  Jas.  Lee,  master  of  works. 
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THE  MONTHLY   PREMIUM. 

The  pivmiiim  for  July  is  awarded  to 
Mr.  J.  G.  Wilkin, 

County  Surveyor's  Office, 
Courtliouse, 

Dowiipatrick, 
whost;    contributions    have,    iii    the    opinion    of    tlie 
adjudicatoi-s,  been  the  best  received  during  the  inonlli. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions;  — 

494.  Strength  of  Pillar.— .V  solid,  square  pillar. 
10  ft.  in  height,  with  a  section  2  ft.  by  2  ft.,  and 
weighing  50  cwt.,  is  subjected  to  a  horizontal  wind 
pressure  of  SB  lb.  per  square  foot  on  one  side. 
Assuming  its  material  to  be  uniformly  elastic,  find 
the  intensity  of  compressive  stress  at  the  leeward 
edge  and  at  the  windward  edge  of  its  base. 

495.  Radius  of  Gyration.— Explain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "radius  of  gyration"  as  used  in  the  investiga- 
tion of  the  tlieory  of  beams. 

496.  Stand  for  Procession — A  stand  with  seats  is 
required,  from  which  to  view  a  procession,  upon  a 
site  40  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
ment behind  some  iron  railings.  Give  section  and 
part  plan  to  a  J-Ln.  scale. 

497.  Gauging  Sewers — Describe  a  suitable  method 
for  gauging  the  flow  of  sewers. 

498.  Buttress  Design.— Thirty  feet  (30  ft.)  above 
the  ground  a  re<;tangular  buttress  bears  a  thrust  of 
5,000  lb.  inclined  at  an  angle  uf  4.5  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  tuiTet  3  ft.  by  3ft.  neccssai-y  for  stability  at  the 
top  joint  if  the  coefficient  of  friction  =  0"60.  (E.  P.  C, 
Jiirmiihjham.) 

499.  Geodesy. — Describe  generally  (without  details) 
the  astronomical  observations  needed  to  locate  the 
starting-point  of  a  survey  in  a  new  country.  (E.  P.  C, 
Birmingham.) 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  /  feet  in 
length,  b  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  appro.vunately  the  time  taken 
to  empty  the  tank.      (Stud.Inst.C.E.) 


REPLIES  TO  QUESTIONS. 
493.    Theory  of  Beams.— A  girder  is  continuous  over 
two  spans  of  20  ft.  and  15  ft.  respectively.    What  are 
the  relative  reactions  of  the  three  supports  ?      (In- 
quirer.) 

Consider  a  beam  continnoub  over  a  series  of  supports, 
then  for  any  two  adjacent  spans  the  following  expression 
applies  :  — 

MiJ,.j-l-2M.,  (h2+la)  +  W-J'a 

Where,  referring  to  Fig.  1. — 

Ml  =bending  moment  in  Ijeam  at  support  No.  1 
M;  =  „  „  „  „  2 

M3=  „  „  „  „  3 

'it  =  distance  between  supports  No.  land  No.  2, 

centre  to  centre 
Jj.  =diBtance  between  supports  No.  2  and  No.  3, 

centre  to  centre 


°j  j'""i"""  ^^"^  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
yn  books  will  be  awarded  monthly.  Diaarams  must 
be  drawn  to  scale  on  separate  sheets,  ready  tor 
reproduction. 


.\,;  =  ai-en  of  tlie  bending  moment  diagram  for 
span  1  2,  drawn  on  the  assumption  the 
beam  is  not  continuous,  but  consists  of  a 
number  of  separate  beams,  or  in  other 
words,  tluit  the  l.oam  is  cut  througli  over 
eacli  support 
Aa  =  ditto  for  span  2  3 
^1  =  distance  of  the  centre  of   gravity   of  the 

area  Ay,  from  support  No.  1 
13  =  distance  of  the  centre  of   gravity  of   the 

area  A-a  from  support  No.  3 
'!i  =  distance    of   support   No.    1    below    some 

selected  datum 
(/,,  =  distance   of   support    No.    2    below   some 

selected  datuiu 
(/:i  =  distance    of    support    No.    3   below    some 

■    selected  datum 
E  =  modulus  of  elasticity  of  the  material 
I  =  moment  of  inertia  of  the  section   of    the 
beam 
As  the  above   is  true   for  auy  two  adjacent  spans  of  a 
continuous  beam,   then,  if  there  are  "id"  spans,  we  shall 
liave(n— 1)  equations.     There  are  (n  +  1)  unknowns  (i.e., 
the  B.  M.  at  each  support  of  the   "«"   spans),  so  that  we 
re<iuire  to  know  the  end   conditions  of  the  beam  to  have 
(i  +  1)  equations  to  find  (n  +  1)  unknowns. 

If  the  supports^  are  all  on  the  same  level,  then  rf,— 
(/•.  =  0,  and  rfj — di=0,  and  again,  if  we  assume  the  beam 

to  be   under  a  uniform  blanket  load  then  z,=  -12,  and:,= 
-2:  so  that  our  general   expression  becomes 

M,    l,.2+2U.;(h2  +  k-d     +    Mjtv, 

■^23  'a 
2t-, 
=  -3  (A,,  +  A.,,). 

The  bending  moment  diagrams  for  the  spans  1  2  and  2  3 
will  be  pai-abolas  whose  maximum  ordinates  are  each 
=  (J  =  8pan),  so  that  we  have  — 


ail. 


Ai2  =  J  base-height  =  J  Z,< 


'h^ 


and, 


As  we  are  dealing  with  a  beam  which  ig  continuous 
over  only  two  supports,  then  Mj  and  M^,  are  each  equal  to 
zero,  so  that  the  general  e-tpression  further  reduces  to  — 

2  M.^  (ly,  +  ij  =  j\  w  (ii/  +  I.J) 

or, 

'l2'  +  ?^i 


M., 


i,„+La 


In  question,  J,.j=20  feet  and  J, 3  =  15  feet,  and  by  sub- 
stituting these  values  in  the  above  we  get — 
,,        ,  20-'  +  15" 
-         20  +  15 
=  40-6  10 

Let  Fig.  No.  2  represent  the  beam  in  question  under  a 
uniform  load  w  per  foot  run. 

A  D  B  and  B  F  C  are  the  parabolic  bending  moment 
diagrams,  B  E  is  drawn  to  scale  to  represent  M,,  and  is 
=  40'6iu;  it  should  be  uoted  that  this  moment  produces 
flexure  in  an  opposite  direction  to  that  as  represented  by 
the  parabolas  ;  attention  therefore  must  be  paid  to  the 
sign  of  the  moments  when  they  are  superimposed  as  in 
Fig.  No.  2. 

The  parabolas  ADB  and  BPC  represent  moments  which 

produce  curvature   thus  \ /  ;    whilst  the   triangle   AEG 

represents  moments  which  bend  the  beam/'  ^-  The  nett 
bending  moments  are  tlierefore  represented  by  the  shaded 
area,  and  the  points  X  and  Y  are  points  of  inflexion  where  no 
bending  moment  exists.  If  the  bending  moment  diagrams 
be  drawn  carefully  to  scale  the  reactions  at  the  supports  can 
quickly  be  determined  ;  for  by  projecting  the  points  X  and 
Y  to  P  and  Q  we  divide  the  continuous  beam  into  A  P  and 
Q  C,  which  may  be  regarded  as  two  beams  with  free  ends 
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resting  on  the  cantilever  PQ  at  P  and  Q  respectively.  We 
can  write  therefore — 

Reaction  at  suppoi't  No.  3  =  J  wf-^ 
,,  ,,         No.  1  =  2  ^^'''^1 

„  „  No.  2  =  iMISi+^  !CS3+ It's  .J 

or,  the  reaction  at  the  middle  support  may  be  obtained  by 
subtracting  the  sum  of  the  reactions  of  the  end  supports 
from  the  total  load. 

The   reaction   at   the    middle   support    can    be   obtuined 
directly  from  tlie  value  of  "M,j  "   by  the  formula  — 
M.J-M,  ,  M.J  — M:, 


R.,  =  R ., 


i,.. 


;  +  - 


LOCAL  GOVERNIVIENT  BOARD   INQUIRitS. 

The  Editor  invites  the  eo-operati'on  of  Sdbvbyob  readart 
wii,h  a  view  to  making  the  information  given  under  thit 
head  as  complete  and  accurate  aa  posiible. 


INQUIRIES  HELD. 
Lowestoft  T.C.  (July  29th.  Mr.  H.  Shelford 
Bidvvell).— £7,500  for  sea  defence  works  ou  the  North 
and  South  beaches.— It  was  stated  that  the  object  of 
the  application  was  to  rein.state  that  portion  of  the 
work  which  was  in  urgent  need  of  repair.  It  was 
with  some  reluctance  that  the  council  had  decided 
to  make  the  application,  and  but  for  the  w-ar  a  much 


Not 


Where  R, 
„      R. 


Then 


=  reaction  for  continuous  beam  at  middle 
support 

: reaction  at  mid-support  when  it  is  assumed 
that  the  continuous  beam  is  cut  through 
at  the  supports  and  becomes  a  series  of 
separate  beams. 


R.j'  =10  «'  + 7'5  »',  where  «'  is  tlie  uniform  load 
per  foot  run 

=  17-5  «. 
But  M,=Oaijd  M:,  =  0 
so  that 

40  6  w  ,  40'6  w 


R,  =  17-5  w  +  . 
=  22-23  w 


20 


15 


0^sln6<f^a!  !.^uci  -  li^ pe^  ft  rutx. 

Fig.  2. 
Similarly 


Ki  =Ri'  + 


M,— M,.     M,— W, 


'■•. 


(where  M,,  is  the  bending  moment  at  an 
imai-'inary  support  to  the  left  of 
support  No.  1) 


l!i  :  K.,  :  R:,  =  7'97  :  22-2.'?  ;  4-.S 

li;,  .  Hi  :  R,=  1  :  1-65  :4-63. 

(M.  T.  I?.,  fUujl.) 


[The  Editor  is  at  ail  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.! 


Uirger  sum  would  have  been  applied  for.  The  original 
work  was  carried  out  in  1902-4,  at  a  cost  of  about 
£43,000.  The  attention  of  the  council  was  drawn  to 
llie  condition  of  the  work  last  autumn,  and  as  a  result 
of  a  survey  made  by  the  borough  engineer  a  scheme 
was  submitted,  involving  an  expenditure  of  £12,767. 
The  matter  was  discussed  by  the  council,  and  referred 
back  to  the  Sea  Defence  for  revision,  without  exposing 
the  works  to  undue  risks.  The  result  was  that  the 
.scheme  was  cut  down  to  £7,500.  This  was  the  amount 
which  the  committee  felt  could  be  spent  with  any 
degree  of  safety.  The  borough  surveyor,  Mr.  G.  H. 
Hamby,  explained  the  position  of  the  groynes  on 
the  North  Beach,  and  the  work  proposed  to  be  car- 
ried out.  The  inspector  said  the  groynes  appeared 
to  have  served  the  town  very  well.  The  borough  sur- 
veyor also  described  the  work  on  the  South  Beach, 
and  the  inspector  expressed  his  satisfaction  with  tlie 
plans.  The  inspector  intimated  that  he  would  make 
a  personal  ins])eotion  of  both  beaches. 

FORTHCOMIKG  INQUIRIES. 

AUGUST. 

10. — Sheffield.  For  fire  statioii  extension  (Mr. 
F.    H.    Tulloch)     

11. — Godalmiiig.  For  sinking  boreholes  and 
laying  water  main  (Mr.  A.  W.  Bright- 
more) 

12. — Godstone.  For  works  of  sewerage  (Mr. 
A.    W.    Brightmore) 


17. — Lutterworth.  For  the  purchase  of  a 
waterworks  undertaking  (Mr.  A.  W. 
Brightmore) 


£ 

4,or>7 

1,750 
1,200 

3,400 


APPLICATIONS  FOR  LOANS. 

Cardiganshire  C.C— £1,200  for  a  school  at  Aber- 
piirth. 

Chester  T.C. — £-500  for  the  purchase  of  property  for 
street  improvement. 

Hitchin  R.D.C.— £100  for  the  provision  of  cottages. 

Plymouth  T.C— £17,089  in  respect  of  the  taxed 
losts  of  tlie  Plymouth  Corporation  Bill. 

Watford   U.D.C.— £1,560  for  electricity  mains. 

LOANS   SANCTIONED. 

Doncaster  T.C— £2,275  for  light  railway  under- 
taking. 

Repton  R.D.C. — £1,637  for  sewerage  and  sewage 
disposal  works. 

Shropshire  CC — £5,269  for  buildings,  water  supply, 
and  roads  in  connection  with  small  holdings. 

Staffs  CC— £3,125,  part  of  the  cost  of  the  erection 
of  Stalt'nid  engineering  school. 

Woolwich  B.C. — £2,172  for  electricity  mains  and 
liuuse-wiring. 


Chester  Electricity  Works  Profit The  statement  of 

accounts  for  the  year  ended  March  25th  last  shows 
that  the  gross  profit  of  the  year's  working  of  the 
Chester  Corporation  electricity  works  was  £12,483, 
and  after  meeting  interest  and  sinking  fund  charges 
a  nett  profit  of  £3,194.  A  sum  of  £6,933  had  been 
contributed  out  of  revenue  to  the  capital  expendi- 
ture, a  sum  of  £1,118  had  been  contributed  to  the 
lamp  rate,  and  the  balance  was  carried  forward  as 
a  working  balance.  The  report  of  the  auditor  stated 
that,  after  debiting  interest  and  sinking  fund  charges 
on  loans  and  the  revenue  contributions  to  capital 
exiienditure,  the  surplus  for  the  year  was  £2.973. 
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Municipal  Woric  in  Prorgess  and  Projected. 

The  Editor  invites  the  co-opcratwn  of  Scrtetor  readers  tcit/i  a  view  to  makina  information  given  under  this  head  as 

complete  and  accurate  as  possible. 


The  following  are  amoiii;  the  luoro  important  pro- 
jected works  of  whicli  pai-ticulavs  appear  below  ; 
Buildings — Retfoid  ;  housing  and  town  planning — 
Enfield  ;  roads  and  materials — Lancashire  ;  sewerage 
and  sewage  disposal — (Jillinghara,  Newry,  Rugby  ; 
waiter,  gas  and  electricity — Coventry.  Particulars  of 
other  projected  works  will  be  found  on  our  "  Local 
Ctovernment  Board  Inquiries  "  page. 

ADMINISTRATION. 

East  Sussex  C.C. — Witli  reference  to  the  appoint- 
ment 01  a.  district  surveyor  for  the  West  District,  tlie 
Koads  and  Bridges  Committee  proposed  that  the  West 
District  Committee  be  authorised  to  appoint  a  district 
surveyor  at  a  salary  and  an  allowance  not  exceeding 
the  present  amounts,  and  in  the  event  of  th  s  being 
carried  the  comn)ittee  be  authorised  to  advertise  for 
candidates  for  the  post.  After  some  discussion,  in 
which  it  was  suggested  tliat  it  would  not  be  advisable 
to  advertise  as  they  might  get  applications  from  men 
eligible  for  military  service,  an  amendment  was  car- 
ried that  the  matter  be  left  in  the  hands  of  the  com- 
mittee to  get  the  work  of  the  district  surveyor  carried 
on  for  the  present. 

BUILDINGS. 

Bedwellty  U.D.C.— The  surveyor.  Mr.  H.  D.  Price, 
has  received  instructions  to  prepai-e  plans  fur  an 
underground  convenience. 

Croydon  T.C. — Repairs  and  repainting  are  to  be 
I  arried  out  at  the  waterworks,  at  an  estimated  cost  of 
LI  I -5. 

Ealing  T.C. — It  is  proposed  to  enlarge  the  isolation 
hospital,  at  an  estimated  cost  of  £910. 

East  Sussex  C.C. — ^The  county  surveyor,  Mr.  J.  F. 
Wood,  recently  informed  the  council  that,  owing 
to  the  increase  in  the  prices  of  materials  and 
the  difficulties  in  obtaining  tenders,  and  looking  to 
the  fact  that  a  large  ciuantity  of  timber  and  other 
materials  used  in  reconstruction  of  Rye  Bridge  which 
could  be  used  for  the  work  had  been  obtained  when 
prices  were  lower  than  at  the  present  time,  some  ex- 
pense would  be  saved  by  carrying  out  the  works  of 
rebuilding  Boreham  Bridcre  by  direct  administration. 
It  was  agreed  to  rescind  the  resolutions  of  the  council 
accordingly,  and  the  county  surveyor  was  authorised 
to  carry  out  the  works  of  rebuilding,  and  engage  a 
clerk  of  the  works  at  a  salary  not  exceeding  £4  per 
week,  the  total  cost  not  to  exceed  £6.50,  the  amoimt 
already  voted  by  the  county  council.  Tlie  county 
surveyor  was  also  authorised  to  carry  out  repairs  to 
the  bridge  over  the  Medway  at  Forest  Row,  and  the 
bridse  over  the  adjoining  stream,  at  an  estimated  cost 
of  £6,tO. 

Hebburn  U.D.C. — The  deputy  surveyor  has  been 
asked  to  prepare  a  modified  scheme  of  alterations  to 
the  laundry  at  the  hospital. 

Honiton  R.D.C.~The  tender  of  Messrs.  Fothergill 
Brothers.  a(  £10'*,  has  been  accepted  for  the  new  foot- 
bridge at  Land  Park,  Sidmouth. 

Lindsey  C.C. — It  is  proposed  to  provide  a  school 
cliiii''  at  Barton-on-Huniber  at  a  cost  of  £1(K). 

Middlesex  C.C. — Owing  to  the  war  the  proposal  to 
erect  a  new  lunatic  asylum  at  Heston,  at  a  cost 
approaching  £-500,000  sterling,  has  been  dropped. 

Retford  T.C. — In  connection  with  the  proposed  pro- 
vision of  a  new  isolation  hospital,  the  committee  have 
made  arrangements  to  visit  the  Lodgemoor  Hospital, 
Sheffield. 

Warrington  T.C. — It  is  proposefl  fo  build  a  small- 
pox liovpit;il,   at    an  estinialed  cost  of    Gli-'iOO. 

HOUSING    AND    TOWN  PLANNING. 

Briton  Ferry  U.D.C.  The  Housing  Committee  last 
wwk  rcporlid  upon  tin-  succc-ssfiil  completion  of  the 
workmen's  dwellings  scheme,  which  had  involved 
an  expenditure  of  £16,000,  In  congratulating  the  sur- 
veyor (Mr.  H.  Alex.  Clarke)  the  chainnan  said  that. 
notwithstanding  the  abnormal  conditions,  the  original 
estimate  had  only  been  exceeded  by  £14. 

Coventry  T.C. — Mr.  Poole  last  week  submitted 
the  annual  report  <if  the  Housing  Committee 
dealing  with  the  administration  of  corporation  work 
in   regard  to  artisans'  dwellings.    There  was  a  loss. 


l\e  said,  of  £12o,  but  that  loss  was  more  ai)parent  than 
real,  and  was  partly  owing  to  the  builders'  strike  of 
a  year  ago.  On  the  general  position,  the  speaker  men- 
tioned that  the  corporation  were  housing  220  families, 
and  that  schemes  for  182  more  houses  w-ere  in  hand ; 
l)ut  the  committee  had  applications  for  between  1,400 
and  1,500  more  houses,  the  applications  coming  from 
doctors  (for  patients),  employers  (for  employes),  and 
from  working-class  associations. 

Enfield  U.D.C— The  surveyor,  Mr.  R.  Collins,  has 
lieen  instructoil  to  prepare  a  town  planning  scheme, 
includni'.;  in  tlic  area  that  portion  of  the  district 
between  the  New  River  and  the  Che.shunt  branch  of 
I  he  Great  Eastern  Railway,  from  the  north  side  of 
Hoe-lane  to  the  Cheshunt  boundary. 

West  Bromwich  T.C. — The  question  of  the  Mayer's 
Green  housing  and  improvement  scheme  was  before 
tlie  council  last  week.  On  account  of  the  demolition 
of  houses  in  carrying  out  what  is  recognised  as 
a  great  public  improvement,  the  council  must,  under 
tlie  provisions  of  the  Housing  of  the  Working  Classes 
Act,  1903,  undertake  a  housing  scheme.  The  Sanitary 
Committee  reported  that  the  Local  Government  Board 
required  the  erection  of  twenty  houses  on  a  site  or 
sites  to  be  approved  by  them,  and  according  to  plans 
alro  to  be  approved  by  them.  The  scheme  has  to  be 
carried  out  out  within  twelve  months  from  its  approval 
liy  the  board,  but  in  view  of  the  restrictions  which 
the  latter  are  placing  on  loans  by  local  authorities 
it  was  very  doubtful  whether  the  board  would  require 
the  scheme  to  be  executed  within  that  period.  The 
committee  recommended  that  the  scheme  be  carried 
out,  stating  that  particulars  as  to  site,  kind  of  house, 
and  rental  would  be  submitted  later.  The  report  was 
iiilopfed. 

PARKS     AND    OPEN    SPACES. 

Llandudno  U.D.C. — Tlie  new  nine-hole  gulf  course 
laid  out  by  the  council  at  Maesdu  was  opened  on 
Monday  last.  The  completion  of  the  full  course  of 
eighteen  holes  has  been  postponed  owing  to  the  war. 
The  course  has  been  laid  out  from  the  plans  made 
by  Mr.  H.  S.  Colt,  golf  architect,  of  Sunningdalc. 
The  distances  of  the  holes  are  as  follows :  First, 
310  yds.  ;  second,  .500  yds.  ;  third,  280  yds,  ;  fourth, 
3.50  yds.  ;  fifth,  400  yds.  ;  si.xth,  340  yds.  ;  seventh, 
270  yds.  ;  eighth,  180  yds.  ;  ninth,  420  yds.  ;  the  course 
thus  compi-ises  a  total  distance  of  3,0.50  yds.  A 
pavilion  belonging  to  the  council,  and  conveniently 
situated  a  little  distance  from  the  Maesdu-road,  has 
been  handed  over  to  the  Maesdu  Golf  Club  for  us&  as 
a  club-house.  The  council  have  handed  over  the 
management  entirely  to  the  committee  of  the  club, 
who  have  already  enrolled  some  150  members. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Swansea  T.C. — Tlic  romicil  have  adcjiited  a  report 
by  the  Health  Committee  recommendiTig  the  provision 
by  householders  of  sanitary  ashbins,  and  bins  in  the 
streets  for   the  deposit  of   wasto  paper. 

ROADS    AND    MATERIALS. 

Barnstaple  R.D.C.-  A  sub-rommittce  (•(•coiriiMciid 
that  the  highway  district  be  divided  into  two,  Mr. 
A.  A.  Richards  being  in  charge  of  No.  2,  at  £210  a 
year,  and  a  second  sui-veyor  to  be  appointed  for  No.  1 
at  £140.  At  the  same  time  the  committee  suggested 
that,  in  view  of  the  difficulty  of  getting  suitable  men 
owing  to  the  war,  the  matter  be  adjourned,  Mr. 
Richards  to  continue  as  at  present,  with  extra  assist- 
ance for  special  work  when  required.  The  report  will 
be  forwarded  to  the  county  council. 

Brigg  U.D.C. — It  has  been  agreed  to  execute  tem- 
porary repairs  to  the  road  at  North  Killingholme, 
and  tiie  surveyor,  Mr.  E.  K.  Clark,  has  been  instructed 
to  prepare  plans  and  specifications  for  a  new  road. 
The  estimatetl  cost  is  £7.50. 

Cheltenham  T.C. — Calling  attention  to  the  efforts 
of  the  Lighting  ('ommittee  in  economising  the  expen- 
diture on  gas  lighting  in  the  side  streets,  the  Mayor 
expressed  approval,  but  pointed  out  that  there  was 
room  for  similar  economy  in  the  principal  thorough- 
fares, where  electric  lamps  were  installed.  It  was 
true  the  brilliancy  of  the  arc  lamj)s  was  now  dimmed 
by  the  shades  put  over  the  globes,  but  the  cost  of 
the  light  was  the  same,  and  what  he  was  afraid  of  was 
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that  wlien,  after  the  war,  the  shades  were  removed, 
the  contrast  between  the  lighting  in  the  chief  avenues 
and  that  in  the  side  streets  would  be  so  great  that 
there  would  be  an  immediate  outcry  for  the  restora- 
tion of  the  lamps  now  removed  from  the  latter 
thoroughfares.  i\Ir.  llees  Jones  replied  that  within 
the  last  two  or  three  years  the  cost  of  the  electric 
lighting  had  been  reduced  by  £2,500,  whereas  the  gas 
company  had  recently  added  or  were  about  to  add 
£600  to  the  gas  bill  by  raising  the  price  of  gas  8d. 
per  1,000  ft. 

Congleton  T.C. — Tlic  borough  surveyor,  Mr.  J.  H. 
Walters,  has  received  instructions  to  prepare  estimates 
for  making  up  Twcmhjw-street  and  Princess-street. 

Cork  R.D.C. — The  council  recently  passed  proposals 
for  schemes  of  road  improvenrent  and  road  rolling 
estimated  to  cost  £2,850  in  the  aggregate.  It  was 
stated  that  the  works  would  be  half  county  and  half 
district  cliarges,  the  expenditure  to  be  repaid  in  five 
years. 

Glasgow  T.C. — The  city  council  last  week  approved 
of  the  proposed  impi'ovement  of  Cathedral-square. 
The  scheme  will  make  available  for  the  carriageway 
and  footpath  about  200  sq.  yds.  fronting  Castle-street. 

Halifax  T.C. — Private  improvement  works  are  to  be 
can-ied  out  in  Rosebery-avenue,  Siddal,  at  a  cost  of 
£429. 

Keighley  T.C. — Tlie  council  as  a  committee  have 
decided  to  view  the  Westgate  slum  area  with  a  view  to 
an  improvement  scheme.  Two  schemes  have  been 
proposed  informally,  one  estimated  to  cost  £134,000, 
and  the  other  £94,000. 

Lanes  C.C. — The  Main  Roads  and  Bridges  Com- 
mittee estimate  that  tlie  cost  of  tar-spraying  main 
roads  during  the  current  year  will  be  £17,615,  and 
the  cost  of  resui'facing  the  main  roads  with  tar- 
macadam  £34,861.  The  Road  Board  have  intimated 
that  they  will  make  grants  towards  the  cost.  The 
committee  have  a  balance  of  £1,000  out  of  the  voti' 
of  £6,500  for  the  erection  of  a  tar-macadam  phml  ;il 
Carnforth,  and  tliey  recommend  that  an  lionoranuni 
of  £200  be  jiaid  to  the  county  surveyor,  Mr.  W.  H. 
Schofield,  as  an  appreciation  of  the  inception  of  tlie 
scheme  and  of  tlie  manner  in  which  the  works  have 
been  designed  and  carried  out. 

Lindsey  C.C. — The  Highways  Coniniittee  reported 
that  they  had  received  and  considered  communications 
from  district  councils  in  I'esponse  to  the  county 
council's  representation  that  economy  should  be 
exercised  in  the  maintenance  and  improvement  of 
roads  at  the  present  time.  All  the  replies  were 
entirely  in  sympathy  with  the  views  of  the  county 
council,  and  the  county  surveyor  reported  that  there 
would  be  a  saving  on  the  amounts  originally  approved 
by  the  Highways  Committee  of  a  sum  of  about  £9,409. 
The  council  agreed  that  urban  and  rural  district 
councils  be  paid  the  balanites  of  the  total  payments 
made  by  the  county  council  in  respect  of  the  mainte- 
nance and  repair  of  main  roads  during  the  year  ended 
March  31,  1916 — urban  districts,  £1,2.55  ;  rural  dis- 
tricts, £5,359. 

Manchester  T.C. — With  regard^to  the  propo.sed  ])ui- 
chase  of  certain  property  in  Cross-street  for  the 
purposes  of  improvement,  the  Local  Goveniment 
Board  have  written  that  they  "  do  not  consider  that 
the  present  is  an  opportune  time  for  entering  into 
commitments  of  this  character,"  and  that  they  would 
not  be  pi'epared  to  give  any  approval  or  sanction  in 
the  matter. 

Oakham  R.D.C. — A  letter  has  been  received  from 
the  clerk  to  the  Kutland  County  Council,  stating  he 
was  directed  by  the  Main  Roads  Committee  to  recom- 
mend that  the  centre  portion  of  the  main  roads  only 
■  should  be  tar-painted,  leaving  sufficient  space  on  the 
sides  for  horse  and  cart  traffic.  The  surveyor,  Mr. 
W.  S.  Woodcock,  said  that  was  the  jninciple  he  had 
been  acting  upon  on  the  main  roads,  but  there  were 
some  parts  of  them  whei'e  they  were  not  more  than 
IG  ft.  wide,  and  there  was  not  room  to  tar-paint  the 
centre  and  leave  a  track  on  each  side.  It  was  only 
in  isolated  instances  where  he  had  tarred  the  whole 
of  the  roadway. 

Pontefract  T.C. — The  Gas  Committee's  accounts  for 
the  year  ended  March  .'i1st,  presented  at  Wednesday's 
meeting,  showed  a  profit  of  £535  10s.  5d.  The  com- 
mittee recommended  that  the  price  of  gas  be  increased 
from  2s.  lid.  to  3s.  3d.  per  1,000  cub.  ft.,  the  chair- 
man, Mr.  C.  Pease,  stating  that  this  was  calculated 
on  the  cost  of  coal  being  increased  by  6s.  a  ton.  On 
the  Mayor  pointing  out  that  this  would  be  limited  by 
the  recent  Act  to  4s.,  the  proposal  was  referred  back 
to  the  committee. 


St.  Thomas  R.D.C. — An  application  by  the  sur- 
veyor, Mr.  Madge',  for  an  allowance  towards  the  pur- 
chase and  upkeep  of  a  small  motor  car  was  referred 
to  committee.  The  surveyor  said  he  had  been  vei-y 
unwell  during  the  past  month,  and  his  doctor  had 
informed  him  that  the  chief  cause  of  his  indisposition 
was  continual  motor  cycling.  The  chairman  said  a 
motor  car  would  afford  the  surveyor  much  more  pro- 
tection than  a  motor  cycle.  It  was  becoming  general 
for  all  I'oad  surveyors  to  have  motor  cars,  and  at 
Tiverton  the  surveyor  was  made  an  allowance  of  £50 
a  year  for  his  car. 

Uckfield  R.D.C. —  Reporting  upon  the  proceedings 
of  the  recent  road  conference,  the  surveyor,  Mr.  A.  L. 
Robinson,  stated  that  interesting  and  informative 
papers  were  presented  and  discussed.  Among  other 
things,  good  points  were  bi'ought  up  with  regard  to 
road  foundations.  A  thorough  knowledge  of  local 
conditions  was  considered  essential,  the  proper  drain- 
age of  the  subsoil  upon  wliich  the  roads  were  con- 
structed, and  an  adequate  and  suitable  foundation 
were  emphasised  in  their  relation  to  the  success  or 
non-success  of  road  surfacing  and  maintenance.  The 
increased  wear  and  tear  of  modern  traffic  had  com- 
pelled the  more  serious  study  and  consideration  of 
this  question  by  reason  of  the  heavy  damage  caused 
to  roads  where  a  clayey  subsoil  or  otherwise  unstable 
foundation  exists.  The  enormously  increased  cost 
nf  upkeep  caused  by  such  heavy  self-propelled  traffic, 
and  in  its  "  foreign  "  features  the  unfair  burden  which 
it  casts  upon  certain  local  authorities  was,  however, 
now  being  prominently  brought  forward,  and  bids  fair, 
he  thought,  to  bring  about  some  equitable  adjustment 
of  the  lieavy  expense  now  entailed. 

Worthing  T.C. — The  council  have  decided  to  appor- 
tion the  owners  in  Grand-avenue,  and  make  up  the 
thoroughfare  according  to  the  terms  of  settlement 
agi'eed  upon. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Glillngham  T.C— Hie  Wcoks  Cianiiiiltee  have 
approved  a  scheme  for  dealing  with  the  whole  of  the 
sewage  from  Government  property  in  tlie  district,  and 
advise  the  council  to  inquire  if  the  authorities  would 
be  pre])ared  to  connect  up  provided  the  council  laid 
I  he  main  sewer. 

Haslemere  U.D.C.— The  surveyor,  Mr.  H.  V.  Snook, 
has  prepared  a  scheme  for  the  improvement  of  the 
sewage  disposal  Works,  the  estimated  cost  of  which  is 
£S70. 

Lowestoft  T.C. — The  borough  surveyor,  Mr.  G.  H. 
Ilaiuby,  has  received  instnictions  to  carry-  out  the 
No.  2  out-districi  siwriage  scheme,  at  an  estimated 
cost  of  £SG2.  r,.  -nlr^  jivcividing  for  the  drainage  of 
a  new  factory,  tlir  silninr  will  do  away  with  seventeen 
cesspools. 

Melton  Mowbray  R.D.C— Th.-  tender  of  Mr.  J. 
Doubleday,  Waltliam.  at  £239.  has  been  accepted  for 
carrying  out  the  first  portion  of  the  Long  Clawson 
sewerage  scheme. 

Newry  No.  1  R.D.C. — Plans,  specifications,  and 
eslimates  were  submitti'd  last  week  of  the  pi'oposed 
new  sewerage  sclieme  for  Rathfiiland.  The  clerk  said 
that  the  estimated  cost  was  £3,054,  as  compai-ed  with 
£2..500  at  the  last  monthly  meeting.  The  engineers 
explained  that  the  increase  was  due  to  the  fact  that 
the  prices  of  pipes,  cement,  and  materials  in  general 
were  continually  risiiig  in  consequence  of  the  war. 
Mr.  John  Toman,  j.p.,  said  it  was  absolutely  essential 
that  the  scheme  should  be  carried  out  as  soon  as 
possible,  and  it  was  unanimously  decided  that  the 
plans,  with  an  apjilication  for  sanction  of  a  loan, 
should  be  transmitted  to  the  Local  Government 
Board. 

Rugby  R.D.C— The  surveyor,  Mr.  T.  W.  Willard, 
has  p)c|iuic(l  a  scheme  of  sewerage  for  Bilton,  which 
was  Miliiiutli'd  to  the  Local  Government  Board,  who 
have  deferred  the  raising  of  the  loan  of  £3,000 
ipfiuired  fur  the  work  until  after  the  war. 

St.  Albans  T.C. — A  favourable  report  has  been  sub- 
mitted of  the  working  of  the  sewage  farm  for  the 
twelve  months  ended  June  .SOth,  a  councillor  stating 
that  he  was  impressed  with  the  efficient  manner  in 
which  it  was  managed.  The  following  crops  were 
growing  on  the  farm  :  Rye  grass,  potatoes,  winter  oats, 
and    mixed    vegelribles. 

WATER,    CAS,    AND    ELECTRICITY. 

Brigg  U.D.C — The  council  have  referred  to  the 
Sanitary  Committee  a  scheme  prepared  by  Mr. 
Butterick,  engineer,  for  supplying  Ulceby  with  water. 
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The  scheme  includes  the  sinking  of  a  6-in.  bore  into 
the  chalk  at  an  estimated  depth  of  200  ft.,  the  con- 
struction of  a  reservoir  with  a  capacity  of  33,000 
gallons,  and  the  laving  of  4-in.  mains  at  a  cost  of 
f  1,400. 

Brighton  T.C.— The  profit  of  £3,294  on  the  working 
of  the  water  undertaking  has  been  transferred  to  the 
borough  fund. 

Coventry  T.C. — A  scheme  has  been  approved  for 
the  provision  of  electricitv  extensions  at  an  estimated 
cost  of  £91,417. 

Kingston  (Surrey)  T.C.  -The  municipal  electricity 
undertaking  again  shows  a  deficit  on  the  year's  work- 
ing, on  this  occasion  £1.2!*5,  making  with  previous 
losses  a  total  of  £18,120.  The  revenue  was  equal  to 
3154  per  unit  sold,  as  compared  with  2'9~S  per  unit 
in  the  preceding  year.  As  it  was  anticipated  that 
coal  would  during  the  twelve  months  from  ftlarch  31st 
last  cost  about  £640  more,  the  gross  deficit  for  this 
year  might  be  £2,289,  but  it  was  hoped  this  would 
nearly  be  met  by  the  new  scale  of  charges  adopted 
last  week.  It  is  interesting  to  note  that  the  Diesel 
oil  engines  had  been  running  throughout  the  year, 
and  had  produced  855,801  units  at  a  fuel  cost  of 
£1,513,  or  0424d.  per  unit,  while  the  steam  plant 
generated  306,200  units  at  a  fuel  cost  of  £2,300,  or 
l-802d.  per  unit. 

Market  Drayton  U.D.C.— The  council  have  ent<>red 
into  a  contract  with  a  local  electric  light  company 
for  street  lighting  purposes. 

Settle  R.D.C. — Proposals  tor  a  water  supply  to 
Tathani,  at  an  estimated  cost  of  £300,  have  been 
referre<I  to  the  local  committee  for  consideration. 

Wimbledon  T.C. — The  electric  lighting  works  have 
shown  a  nett  profit  of  £2,184  for  last  j'ear,  as  com- 
pared with  £3,471  for  the  preceding  year. 

Wolverhampton  T.C. — It  has  been  agreed  to  pur- 
chase 2  acres  of  land  at  Bushbuiy  Hill  for  (he  con- 
struction of  a  reservoir. 


PERSONAL. 


Mr.  H.  Chubb,  surveyor  to  the  East  Kerrier  Rural 
District  Council,  has  resigned. 

Mr.  B.  Jenkins,  Taff's  Well,  has  been  appointed 
assistant  surveyor  to  the  Caerphilly  Urban  District 
Council. 

Mr.  John  J.  Kelly,  of  Killeenadeema,  has  been 
appointed  engineer  to  the  Loughrea  Rural  District 
Council. 

Mr.  Wilfrid  J.  Goode,  engineer  and  surveyor  to  the 
Buckfastleigh  Urban  District  Council,  Devon,  has 
been  appointed  surveyor  to  the  Street,  Somerset, 
Urban  District  Council. 

Mr.  D.  Rol)erts,  borough  surveyor  of  Lewe.s,  was 
on  Wednesday  granted  an  honorarium  of  £50  in  re- 
spect of  extra  services  in  connection  with  the  cor- 
poration's sewage  disposal  scheme. 

Mr.  Arthur  Ernest  Bonham,  sanitary  inspector  to 
the  Exeter  City  Council,  has  received  permission  to 
accept  a  commission  in  the  R.A.M.C,  with  a  view 
to  organising  a  unit  for  sanitation  work. 

Mrs.  Rush  Dixon,  widow  of  the  late  borough  engi- 
neer of  Woolwich,  has  been  voted  by  the  borough 
council  a  special  grant  of  £100  in  consideration  of 
the  large  amount  of  extra  work  which  Mr.  Rush 
Dixon  had  been  called  upon  to  perform  during  the 
past  year,  and  which,  it  was  stated,  had  undoubtedly 
seriously  affected  his  health. 

Mr.  Alfred  Dryland,  the  county  surveyor  of  Surrey, 
who  had  been  ordered  a  complete  rest,  was,  at  a 
meeting  of  the  county  council  last  week,  granted  an 
extra  month's  leave  in  addition  to  his  summer  vaca- 
tion, and  if  not  restored  to  health  furtlier  leave  will 
be  given.  It  is  satisfactory  to  add  that,  in  the  opinion 
of  a  specialist,  a  couple  of  months'  rest  should  com- 
pletely re.store  Mr.  Dryland's  health.  In  his  absence 
Mr.  Frank  Grove,  the  assistant  county  stirveyor.  has 
been  authorised  to  sign  all  documents  for  him. 

Mr.  Harley  Heckford,  borough  surveyor  of  Poplar, 
and  Mr.  T.  W.  A.  Hayvvard,  borough  surveyor  of 
Battersea,  have  been  invited  by  the  Metropolitan 
Boroughs  Standing  Joint  Committee  to  give  evidence 


on  behalf  of  the  London  borough  councils  before  the 
Departmental  Committee  on  Locomotives  and  Heavy 
Motor  Cars.  Mr.  Heckford  has  been  asked  to  collect 
intoruiation  from  the  boroughs  on  the  north  side  of 
the  Tiuimes,  and  Mr,  Hayward  to  obtain  similar  in- 
formation from  the  boroughs  on  the  south  side;  so 
tb.at  the  evidence  to  be  given  by  them  will  embrace 
the  whole  of  London, 

Mr.  P.  E.  Harvey,  assoc,m,inst.c.e.,  assistant 
borough  surveyor  of  Worthing,  has  been  granted  per- 
mission to  take  up  a  commission  in  the  Royal  Engi- 
neers, and  he  will  be  allowed  half  salary  for  a  period 
of  six  months.  The  borough  surveyor,  Mr.  F,  Roberts, 
reported  that  he  w'ould  be  able  to  make  arrangements 
for  the  performance  of  Mr,  Harvey's  duties,  but  it 
would  entail  additional  work  on  the  remaining  staff 
and  some  overtime  work.  It  might  also  be  necessary 
to  obtain  occasional  temporary  assistance,  but  the 
cost  would  be  inconsiderable,  and  the  arrangement 
on  the  whole  would  effect  a  financial  saving. 

Mr,  H.  Hughes  Oakcs,  surveyor  to  the  Ventnor 
Urban  District  Cottncil,  was,  at  the  last  meeting  of 
the  council,  the  subject  of  very  etilogistic  remarks. 
On  the  outbreak  of  war,  owing  to  the  clerk  to  the 
council  being  called  up  on  military  duty,  Mr,  Oakes 
was  unanimously  appointed  clerk  to  the  council  in 
addition  to  his  ordinary  duties.  The  auditor's  report 
for  the  past  year,  which  was  read  at  the  meeting, 
concluded  as  follows :  "  I  wish  to  record  my  appre- 
ciation of  the  excellent  manner  in  which  Mr.  Oakes 
prepared  and  presented  the  accounts  for  audit  in  the 
ab.sence  of  your  clerk  on  war  service."  The  chair- 
man of  the  council  stated  that  he  fully  endorsed  these 
remarks. 

Mr.  George  A.  Hart,  sewerage  engineer  of  Leeds,  an 
interesting  address'  by  whom  on  the  main  sew-erage 
and  sewage  disposal  works  of  that  city  was  reported  in 
our  issue  of  last  week,  received  his  technical  training 
at  Manchester  Technical  School  and  Owens  College, 
Mancliester.  After  serving  an  apprenticeship  in 
niceluuiical  engineering  with  Messrs.  C.  Walmsley  & 
Co.,  Ltd.,  Atlas  Ironworks,  Elton,  Bury,  Lanes,  pass- 
ing through  the  pattern  making,  fitting  and  erecting 
.shops,  he  became  a  pupil  in  the  drawing  office  of 
the  engineer  of  the  Lancashire  and  Yorkshire  Railway 
Company,  acting  for  four  years  as  engineering  and 
surveying  assistant  on  the  headquarters  staff  at  Man- 
chester. In  1897  he  designed  and  carried  out  exten- 
sions of  buildings,  machinery  &c,,  for  tlie  North  of 
Ireland  Paper  Mill  Company,  Limited,  at  Larne, 
County  Antrim,  the  work  including  the  provision  of 
a  w^ater  supply  from  the  river  Inver.  Subsequently 
he  was  engaged  for  two  years  as  engineering  assistant 
to  the  borough  engineer  of  Salford  (the  late  Mr.  Joseph 
Corbett),  being  occupied 
in  the  design  of  sewage 
works  extensions,  and 
acting  as  resident  engi- 
neer in  charge  of  the  con- 
struction of  the  work. 
Later  he  was  engaged 
upon  the  main  sewerage 
scheme  for  the  borough 
of  West  Hartlepool,  pre- 
paring the  details  of 
design,  drawings,  quan- 
ities,  &c.,  for  Mr.  J.  W. 
Brown,  m.inst,c.e,,  the 
borough  engineer  and 
surveyor.  In  1900  Mr, 
Hart  was  appointed 
chief  assistant  to  the 
engineer  of  the  Birming- 
ham, Tame  and  Rea  Dis- 
trict Drainage  Board, 
was  engaged  for  five  years  in  connection 
the  construction  of  the  sewage  purification 
i  of  the  city  of  Birmingham  and  other 
local  authorities  comprised  within  the  area  of  the 
board's  administration.  In  1905  he  was  appointed 
sewerage  engineer  to  the  city  of  Leeds,  and  designed 
the  .scheme  of  sewage  purification  and  main  sewerage 
for  the  city,  which  was  promoted  in  Parliament  in 
1908.  and  which  is  now  in  process  of  construction  at 
Thorpe  Stapleton,  He  is  responsible  to  the  city 
council  for  the  general  management  and  effective  con- 
trol of  four  existing  sewage  works,  and  for  supervising 
the  upkeep  of  works  for  treating  and  regidating  the 
flow  of  liquid  trades  wastes  into  the  city  sewers. 
He  is  a  member  of  the  Institution  of  Civil  Engineers, 
the  Institution  of  Municipal  and  County  Engineers, 
and  the  Royal  Sanitary  Institute. 


Mu.   George  A.   Hakt, 

M.INST.C.E. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 

Is  it  not  becoming  more  and  more  evident  that 
the  problem  of  housing  the  "  poorer  class  "  will  never 
be  solved  so  long  as  it  is  left  to  local  authorities  to 
deal  with  ?  Is  not  the  question  one  of  such  gigantic 
proportions  and  so  implicated  with  social  econonnr 
difficulties  that,  except  for  some  of  our  larger  cities, 
the  solution  of  the  problem  is  practically  impossible  ? 
Is  it  not  to  be  hoped  tliat  after  the  war  this  problem 
Avill  be  dealt  with  in  some  more  practical  manner 
tlian  oVitains  at  present  ? 

Why  is  it  so  much  more  difficult  to  make  up  one's 
mind  to  scrap  "  manners  and  customs  "  than  it  is 
to  scrap  macliinery  ?  How  many  years  was  it  before 
this  country  woke  up  to  the  fact  that  the  monastic 
system  was  not  all  that  could  be  desired  in  the  in- 
terests of  progress  ?  Are  we  not  still  blindly  groping 
our  way  through  conventionism  without  realising  that 
many  of  our  beaten  paths  have  worn  themselves  into 
grooves  which  have  become  so  deep  that  we  cannot 
«ee  our  surroundings  ? 

Are  there  not  some  very  interesting  figures  given 
l)y  Mr.  J.  C.  Davies  in  his  article  on  "  Coal  Smoke  " 
in  the  last  issue  of  the  "Journal"  of  the  Royal 
Sanitary  Institute  ?  Do  we  realise  that  on  the  out- 
skirts of  Keighley  the  soot  that  fell  was  carefully 
measured  by  Mr.  Davies,  and  that  something  like 
5,000  lb.  fell  on  one  acJe  of  land  in  a  year  ?  When 
we  consider  that  this  waste  of  carbon  is  going  on  at 
tlie  same  rate  all  over  the  country,  should  we  wonder 
at  the  cost  of  our  coal  bill  ?  When  .shall  we  recognise 
that  prevention  of  waste  means  'the  acquisition  of 
wealth,  and  that  some  day  waste  of  anything  will  be 
looked  upon  as  a  crime  ? 

What  is  a  "  new  building  "  .'  Is  it  not  a  fact  that 
ever  since  the  Public  Health  Act,  1875,  came  into 
force,  legal  disputes  have  constantly  arisen  with  re- 
gard to  this  question  ?  Has  the  recent  decision  of 
the  Court  of  Appeal,  in  the  case  of  licx  v.  Foots  Cray 
I'l-ban  Vistrict  Council,  settled  this  knotty  question, 
or  will  the  courts,  as  before,  be  appealed  to  over  and 
over  again  as  new  ca.ses  of  dispute  arise  ? 

Is  not  the  lu-ban  district  council  of  Redruth  to  be 
congratulated  on  its  attitude  in  regard  to.  the  com- 
plaint of  certain  members  going  behind  the  surveyor's 
back  in  asking  questions  of  the  workmen  ?  Was  not 
one  member  right  when  he  said  that  "  if  he  were 
surveyor  he  would  dismiss  any  employee  who  was 
given  to  talking  "  ?  Was  it  not  also  refreshing  to 
find  that  the  chairman  disapproved  of  the  manner 
in  which  the  surveyor  was  plied  with  questions  in 
open  council  ?  How  many  surveyors  are  metaphori- 
cally placed  on  the  rack  once  a  month  at  council 
meetings  by  members  who  seem  to  vie  with  each 
other  in  cross-examining  them  about  trivialities  ? 

Would  it  not  be  well  if  we  could  have  some  official 
pronouncement  as  to  what  is  the  best  method  of 
applying  tar  to  the  surface  of  our  roads  ?  What,  for 
instance,  are  the  advantages  or  disadvantages  of  tar- 
spraying  by  hand  machines  or  mechanical-pressure 
machines  ?  Or  is  it  better  to  pour  the  tar  on  the  road 
from  properly  constructed  cans,  and  then  brush  or 
squeegee  the  tar  over  the  surface  ?  Or  is  it  better 
to  tar  tlie  surface  as  one  would  a  gate — by  hand 
liruslies  dipped  into  hot  tar  ? 

Is  it  not  to  be  hoped  that  the  present  feeling 
against  unnecessary  expenditure  by  local  authorities 
in  war-time  will  become  a  habit  that  will  survive 
the  war?  Has  not  an  excellent  example  been  lately 
set  by  the  Metropolitan  Asylums  Board,  who  have 
reduced  their  estimates  for  painting  and  cleaning  for 
the  current  year  from  £21,000  to  £5,000,  representing 
an  economy  in  one  item  of  expenditure  of  over  75 
per  cent  ? 


1st     London     Sanitary     Company,      R.A.M.C.T. — 

Fui'ther  recruits  are  required  for  the  above  company, 
as  several  detachments  have  been  sent  to  the  Front, 
and  members  and  associates  are  invited  to  join.  Pay 
is  at  the  usual  Army  rates,  with  cnriis  pay  according 
to  proficiency;  separation  allow.i  me.,  ,it  the  usual 
rates.  Applications  should  be  made,  either  personally 
or  by  letter,  to  tlie  commanding  ofiicer  of  the  com- 
pany, at  Duke  of  York's  headquarters  (Turk's-row 
entrance),  Chelsea,  S.W. 


FOR      OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

QOUNTY   BOROUGH   OF    WEST    HAM. 


TRAMWAYS    DEPARTMENT. 


ASSISTANT  CIVIL  ENGINEER  AND  SURVEYING 

ASSISTANT. 

The   Council    invite   applications   for   the   following 

prisitions  on  the  staff  of  the  Tramways  Department:  — 

(a)  Civil  Engineering  Assistant.     Salary,  .£250  per 

annum. 
(6)    Surveying    Assistant.      Salary,    £ll7-.ei20    per 
annum. 
CIVIL  ENGINEERING  ASSISTANT:- 

Applicants  must  be  fully  qualified  civil  engineers, 
with  practical  experience  in  the  construction  and 
maintenance  of  tramway  permanent  way,  and  be 
accustomed  to  the  control  and  management  of  con- 
siderable numbers  of  men. 
SURVEYING   ASSISTANT  :- 

Applicants  must  be  competent  surveyors  and 
levellers,  quick,  accurate  and  good  draughtsmen. 
Experience  in  the  preparation  of  plans,  sections,  and 
details  in  connection  with  tramway  work  an  advan- 
tage. 

Application  must  be  made  on  the  official  form, 
which  may  be  obtained  from  Mr.  J.  S.  D.  Moffet, 
General  Manager,  Tramway  Offices,  Greengate-street, 
Plaistow,  E.,  and  must  be  delivered  at  my  Office  not 
later  than  12  noon  on  Saturday,  28th  August,  1915. 
GEO.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall, 
West  Ham. 

August  3,  1915.  (2,664) 
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OUNTY   BOROUGH    OF    WEST    HAM. 


TRAMWAYS    DEPARTMENT. 


GENER.4L    FOREMAN    AND     FOREMAN 
PLATELAYER. 

The   Council   invite   applications   for   the   following 

]insitions  on  the  staff  of  the  Tramways  Department:  — 

(a)  General    Permanent  Way  Foreman.      Wages, 

£3  5s.  per  week. 
,(?»)  Foreman  Platelayer.    Wages,  £2  5s.  per  week. 

(o)  Required,  a  General  Permanent  Way  Foreman, 
thoroughly  experienced  in  every  branch  of  permanent 
way  work  and  road  construction,  and  capable  of 
executing  special  work  expeditiously  and  accurately. 
Applicants  must  have  held  a  similar  position,  or  had 
experience  in  a  similar  capacity,  on  engineering  con- 
tracts of  a  corresponding  nature. 

(6)  Required,  a  Foreman  Platelayer,  accustomed  to 
the  construction  and  lay-out  of  complicated  junctions, 
curves,  and  other  special  tramway  track  work,  and 
generally  acquainted  with  modern  practice  in  track 
construction  and  maintenance,  including  rail  welding. 
Applicants  must  be  capable  of  rapid  and  accurate 
work  in  the  renewal  of  junctions,  &c.,  and  liave  had 
experience  in  the  handling  of  temporary  track.  Only 
qualified  platelayers  need  apply.. 

Application  must  be  made  on  the  oflScial  form, 
which  may  be  obtained  from  Mr.  J.  S.  D.  Moffet, 
General  Manager,  Tramway  Offices.  Greengate-str'eet, 
Plahstow,  E.,  and  must  be  delivered  at  my  Office  not 
later  than  12  noon  on  Saturday,  28th  August,  1915. 
GEO.  E.  HILLEARY, 

Town  Clerk. 

Town  Hall, 
West  Ham. 
August  3,  1915. (2,665) 

"OAREHAM    RURAL    DISTRICT    COUNOIL. 
^  TENDERS    FOR    MACADAM. 

Tenders  are  invited  by  the  above  Council  for  the 
Suppl,y  of  Granite,  Basalt,  or  other  Hard  Stone,  re- 
(juired  for  the  year  ending  March  31st,  1916. 

Form  of  Tender  may  be  obtained  on  api>lication 
from  the  undersigned. 

Tenders,  sealed  and  endorsed  "  Tenders  for  Mac- 
adam," together  with  samples  of  Stone,  to  be  delivered 
to  me  on  or  before  16th  August,  1915. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

.1.  F.  WHITEAR, 

Surveyor. 
Snuthampton-road, 

Fareham,  Hants.  (2,663) 


AroTTSi  6,  1915. 
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TARRED   AND   SLIPPERY   ROAD   SURFACES. 


A   NEW   MODE   OF    RAPID   GRITTING. 

When  persons — be  they  motorists,  horse  drivers  or 
pedestrians — find  that,  in  order  to  reacli  their  desti- 
nation, tliey  must  pass  over  a  newly  tarred  road,  with 
the  tar  in  a  semi-liquid  and  sticky  condition,  there 
is  some  excuse  for  them  being  irate  and  anathematis- 
ing road  authoritites  and  their  surveyors. 

Such  experiences,  unfortunately,  seriously  militate 
against  the  employment  of  tar  for  improving  road 
crusts.  Yet  the  trouble  is  easily  avoidable  by  imme- 
diately and  adequately  covering  the  sticky  tar  with 
gritting. 

Manual  labour  is  seldom  really  eflBcient  for  this 
work;  men  do  not  spread  the  grit  evenly.  Ridges  aie 
consequently  formed,  and  the  round  and  larger  par- 
ticles are  apt  to  be  thrown  or  to  roll  towards  the 
roadside,  thus  becoming  useless  for  their  purpose. 

The  paramount  objection,  liowever,  to  hand  labour 
for  such  work  is  its  slowness  and  consequent  costli- 
ness. Rapidity  is  all-important  if  successful  results 
are  to  be  ensured  by  properly  embedding  the  gritting 
in  the  tar  while  the  latter  is  in  a  plastic  condition. 
This  desideratum  is  now  easily  obtainable  by  the 
employment  of  a  specially  devised  machine,  the 
outcome  of  numerous  ex- 
periments carried  out  under 
the  guidance  of  well-known 
xi>erts  in  road  engineering. 

This  machine  is  manufac- 
ured  by  Messrs.  Prewett  cV 
Wettern,  Limited,  of  16 
Water-lane.  E.G.,  and  under 
the  name  of  the  "  Little 
Xiliper  "  patent  gritting 
iiichine  is  now  availa'jle 
:\ir  use. 

Its  action  is  so  clearly 
shown  in  the  illustration  as 
to  leave  little  to  explain. 
Constructed  on  simple  and 
thoroughly  practical  prin- 
ciples, strongly  made  in 
mechanism  and  structure, 
this  machine  is  thoroughly 
practical  and  eflBcient,  and 
can  be  worked  by  one  man 
alone.  It  gives  an  absolutely 
even  distribution  of  the  grit- 
ting material  over  a  width 
of  2  ft.  8  in.  (machines  dis- 
tributing to  a  greater  width 
are  also  obtainable).  By 
being  distributed  evenly  the 
grit  has  greater  covering 
capacity  as  well  as  increased 
durability. 

The  hopper  having  been 
filled,  the  feed-gate  at  the 
bottom  of  the  hopper  is 
opened.  The  control  handle 
is    conveniently    placed    at 

the  right  hand  of  the  worker,  and  the  quantity  can 
be  regulated  or  shut  off  at  will.  From  the  feed-gate 
the  chippings  slide  by  gravity  to  the  flicker-screw, 
which  has  a  right  and  left  hand  travelling  motion,  and 
is  actuated  by  the  rotation  of  the  wheels.  Thus  the 
chippings  are  wheeled  and  spread  by  the  same  opera- 
tion, and  no  gritting  falls  unless  the  machine  is  in 
motion. 

One  notable  feature  is  that  the  wheels  do  not  run 
on  the  tar,  but  on  the  grit  which  has  been  flicked 
in  front  of  them.  Again,  the  distribution  is  close  to 
the  ground,  therefore  the  grit  does  not  roll  away. 

The  machine  is  equally  efficient  for  gritting  greasy 
wood  paving  to  prevent  slipping  and  skiddin'g. 

The  economic  value  of  labour-saving  implements  is 
made  doubly  important  by  the  pre-sent  acute  shortage 
of  trained  and  reliable  workmen,  and  is  empha.sised 
when  it  is  considered  how  such  machines  t-end  to 
lessen  the  burden  of  the  statutory  charges  for  em- 
ployers' liability,  health  assurance,  and  the  like. 


SOME  RECENT  PUBLICATIONS.* 

Working  D.4t.\  for  Irrigation  Engineers.  By 
E.  .\.  Moritz.  Price  17s.  nett.  New  York:  John 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall, 
Limited. 
Although  not  a  "  pocket-book  "  in  form,  this  work 
is  arranged  according  to  the  usual  plan  of  engineering 
"  pocket-books."  Being  devoted,  however,  to  the 
single  subject  of  Irrigation,  it  follows  that  the  infor- 
mation given  is  rather  fuller  than  usual  for  such 
works.  The  principle  of  practical  utility  has  been 
kept  steadily  in  view,  the  greater  part  of  the  book  con- 
sisting of  tables  and  diagrams.  Before  entering  on  a 
ili'tailed  explanation  of  these  tables  and  diagrams, 
the  author  discusses  briefly  the  various  features  of 
irrigation  engineering,  in  order  to  show  more  com- 
])letely  the  applicability  ot  the  matter  that  follows. 
To  this  end,  the  usual  steps  in  the  development  of  an 
irrigation  project  are  taken  up  in  the  order  of  their 
sequence,  and  data  are  presented  that  are  of  assistance 
in  arriving  at  the  proper  conclusions.  Thus,  the 
earlier  chapters  deal  with  the  subjects  of  Examina- 
tion and  Reconnaissance,  Investigations  and  Surveys, 
and  the  Design  of  Irrigation  Structures.  Then  follows 
a  series  of  hydraulic  diagrams  and  tables,  and  one  of 
structural  diagrams  and  tables.    Miscellaneous  tables 
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and  data  are  comprised  in  a  separate  chapter,  while 
the  final  section  treats  of  specifications.  The  whole 
forms  a  most  useful  work  of  reference  for  irrigation 
engineers. 

Elementary     Chemical     Mickoscopy.    By     E.     M. 
Charnot.    Price  123.  6d.  nett.    New  York:    John 
Wiley  &  Sons,  Inc.    London :    Chapman  &  Hall, 
Limited. 
The  author  of  this  work  is  the  Professor  of  Sanitary 
Chemistry  and  Toxicology  at  Cornell  University,  and 
being  convinced  of  the  necessity  for  including  in  his 
curriculum  a  course  in  the  manipulation  and  appli- 
cations of  the  microscope,  he  instituted  a  series  of 
lectures  and  demonstrations,  upon  the  notes  for  which 
the  work    is    based.    It    is    intended    primarily    for 
students  in  elementary  chemical  microscopy,  and  as 
a  Vjasis  for   more   advanced  work   in   specific   fields. 
With  this  avowed  limitation,  the  work  is  sufficiently 
comprehensive,  and  is  illustrated  by  drawings  of  ex- 
ceptional clearness. 


Who  was  the  Victim?— According  to  the  Daily 
Mirror  a  zealous  young  subaltern  thought  a  theodolite 
was  a  camera,  and  arrested  the  surveyor  who  was 
usin"  it  for  taking  road  levels  for  using  it  for  photo- 
graphs in  a  prohibited  area.  This  actually  happened 
"  not  a  million  miles  from  Aldershot." 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C.,  price  5s.).— Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
book. — Southporl  Guardian. 

*  Any  of  the  publications  reviewect  or  referred  to  as  receiTcd,  will  be 
forwarded  by  the  St.  Bride's  Press,  Limited,  on  receipt  of  published 
price,  plus  postatfe  in  the  case  of  nett  books. 
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A  COLLAPSIBLE  HOOD   FOR  MOTOR  OMNIBUSES. 

Weather  protection  for  the  upper  decks  of  motor 
'buses  is  something  which  is  badly  wanted.  When 
the  motor  'bus  made  its  advent  the  centre  of  gravity 
and  other  things  did  not  permit  of  a  hood.  Since 
then  the  whole  design  of  the  'bus  ha.s  been  altered, 
with  the  result  that  to-day  there  is  little  improvement 
that  can  be  made,  and  the  centre  of  gravity  is  as 
low  as  it  can  possibly  he. 

The  public  has  been  educated  to  'bus  travel  by  the 
various  companies  having  maintained  a  quick,  reliable 
and  continuous  service.  In  wet  weatlier,  therefore, 
the  public  is  greatly  inconvenienced;  this  is  accen- 
tuated at  the  present  time  owing  to  the  services 
being  reduced  for  Government  wants.  In  spite  of 
all  this,  it  is  safe  to  say  that  a  permanent  fixture 
on  the  top  of  the  onmibus  would  not  be  popular  with 


The   Beck   'Bus   Hood    When   i.n'   Use. 

those  \\ho  prefer  to  travel  outside,  as  then  the  view 
would  be  obstructed,  and  the  passengers  cheated  of 
fresh  air. 

For  these  and  other  reasons  the  illustrations  as 
given  on  this  page  should  be  of  public  interest. 

Here  is  a  hood  which  is  only  in  evidence  when 
wanted,  and  is  a  complete  protection  against  weather. 
When  not  in  use  the  hood  rests  over  the  driver's 
canopy.  It  can  be  raised  or  lowered  in  thirty  seconds, 
and  the  whole,  both  in  construction  and  working,  is 
so  simple  that  it  can  be  operated  easily  by  one  man. 

When  the  hood  is  in  use  there  is'  sufficient  head- 


The  Beck  'Bus  Hood  When  Not  in  Use. 

room  for  passengers  to  walk  comfortably  to  their 
seats.  There  is  nothing  to  get  in  the  way  of  passen- 
gers :   there  is  nothing  to  get  out  of  order. 

The  hood  can  be  fitted  to  any  existing  motor 
omnibus  without  alteration  to  the  vehicle. 

Apart  from  the  question  of  public  convenience 
which  such  a  hood  would  mean,  proprietors  of  omni- 
buses will  do  well  to  consider  its  merits,  as  eighteen 
outside  seats,  in  addition  to  sixteen  inside  seats,  con- 
tinually filled  is  very  attractive  from  a  revenue  point 
of  view. 

The  inventor  and  patentee  of  the  hood,  Mr.  Frank 
Beck,  will  give,  towards  the  end  of  this  month,  a 
practical  demonstration  by  running  two  or  more 
'buses,  fitted  with  the  hood,  25  miles  or  so  into  the 
country  from  London. 

Mr.  Beck  extends  to  all  omnibus  prrprictors,  nuuii- 
cipal  and  otherwise,  in  the  provinces  and  elsewhere, 
an  invitation  to  view  what  will  be  the  fullest  test  that 
a  hood  can  have,  and  all  those  who  wish  to  avail 
themselves  of  this  opportunity  or  would  like  fuller 


particidars  should  write  to  Mr.  Frank  Beck,  The 
Willesden  Paper  and  Canvas  Works,  Willesdsn  Junc- 
tion. 


DEPTFORD   SLIPPER   BATHS. 


These  new  buildings,  the  accommodation  in  which 
is  eighteen  baths  and  water-closet,  were  opened  by 
the  Maj'or  last  week. 

On  the  first  floor  a  spacious  fiat,  containing  a 
large  living-room,  two  bedrooms  and  a  kitchen-scullery, 
is  provided  for  the  superintendent.  The  basement 
is  utilised  for  the  boiler,  fuel,  and  storage  of  hot 
water. 

The  entrance  to  the  baths  is  at  the  corner  of 
Ilderton-road  and  Stockholm-road,  and  gives  direct 
access  to  a  tastefully  designed  octagonal-shaped  hall, 
adjoining  which  there  is  a  comfortable  waiting-room 
and  office  and  store  with  pay-desk. 

The  bath-rooms  are  tiled  from  floor  to  ceiling,  and 
everything  has  been  done  to  reduce  the  cost  of  main- 
tenance. 

The  architects  are  Messrs.  Joseph  &  Smithem,  83 
Queen-street,  Cheapside,  and  the  contractors  Messrs. 
W.   S.   Barton  &  Co.,   of  Chancery-lane. 

Tlie  following  sub-contractors  were  concerned  with 
the  work :  Artificial  stonework,  asphalt,  and  grano- 
lithic paving,  Messrs.  A.  C.  W.  Hobman  &  Co., 
Limited ;  fireproof  floors,  Messrs.  H.  W.  Cullum  & 
Co.,  Limited;  tiling,  Messrs.  Pilkington's  Tile  and 
Pottery  Company,  Limited ;  baths,  Messrs.  Shanks  & 
Co.  ;  hot-water  installation,  Messrs.  J.  &  AV.  Nichol- 
son &  Co.  ;  electric  light  installation,  Electrical  In- 
stallations,  Limited. 


LOCAL  AUTHORITIES'    EXPENDITURE. 


In  the  House  of  Commons,  the  President  of  the 
Local  Government  Board  was  asked  to  state  the  total 
annual  expenditure  of  local  authorities  in  England 
and  Wales  for  the  past  three  years. 

Mr.  Long,  in  replying,  said  the  information  was 
not  yet  available  for  the  year  ended  Maixh  31st  last, 
but  that  for  the  preceding  three  years  the  figures  were 
as  follow  : — 


Expenditure 

Expenditure 

Hot  defrayed  out 
ot  loans. 

defrayed  out  of 

£ 

£ 

Tear  ended 

31  sr 

March, 

1912       ... 

13-1,073,000 

16,890,000 

Year  ended 

31st 

March, 

1913       ... 

140,337,000 

18,079,000 

Year  ended 

31st 

Marcli, 

1914        ... 

145,650,000 

(approximate 

figure) 

21,000,000 

(approximate 

figure) 

The  above  figures  include  the  large  expenditure  on 
reproductive  undertakings,  such  as  tramways. 


Bristol    Coi-poration    and    Superannuation.  —  At    a 

meeting  of  the  Bristol  Health  Committee  last  week. 
Mr.  Thorne  moved  a  resolution  that  the  appointment 
of  Mr.  Kirley  as  chief  inspector  should  be  determined, 
but  that  his  services  should  be  retained  as  consulting 
inspector  at  a  salary  of  £70  a  year.  He  said  Mr. 
Kirley  had  had  between  fifty  and  sixty  years'  service, 
and  he  had  faithfully  performed  his  work.  Mr.  Jones 
hoped  that  some  scheme  of  superannuation  would  be 
evolved  for  their  corporation  officers.  Tlie  chairman, 
Dr.  Colston  Wintle,  said  he  agreed  that  there  should 
be  some  system  of  pension  or  superannuation.  After 
a  man  had  served  the  corporation  for  forty  or  fifty 
years  he  did  not  like  tliem  having  to  appoint  him  in 
a  consulting  capacity,  because  there  was  no  super- 
annuation. He  suggested  that  a  sub-committee  should 
go  into  the  matter.  Mr.  Moore  thought  that  the 
council  some  time  ago  appointed  a  committee  to  go 
into  the  question  of  the  superannuation  of  their 
officers.  He  should  like  to  testify  to  the  very  valuable 
services  rendered  by  Mr.  Kirley.  After  further  dis- 
cussion, it  was  agreed  to  refer  the  question  of  super- 
annuation to  a  sub-committee,  and  Mr.  Thome  with- 
drew his  resolution. 


August  6,  1915. 


AND   COUNTY   ENGINEER. 


175 


INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


President — Mr.   H.    T.    Wakelam,    m.inst.c.e., 
County  Engineer  of  Middlesex. 


EASTERN   SUB-DISTRICT   (NORFOLK,   SUFFOLK   AND 
CAMBRIDGE). 

Mr.  Robert  Croome,  the  engineer  and  surveyor  to 
the  Cromer  Urban  District  Council,  has  arranged  to 
have  a  sub-district  meeting  at  Cromer  on  Saturday, 
August  21st. 

12.30  p.m. — Meet  at  the  council  offices. 

Business. 
Discussion  on  the  question  "  How  to  put  more  life 
into  the  Eastern  Sub-District." 
Discussion  on  a  short  paper  on  "  Road  Tarring." 
John  R.  Mead, 

Ilnn.  DislricI  Scrretary. 
Ipswich.  

It  is  hoped  to  be  able  to  arrange  with  Mr.  W.  Lionel 
Jenkins,  the  county  surveyor  for  West  Suffolk,  to  have 
a  sub-district  meeting  at  Bury  St.  Edmunds  in  the 
near  future. 


ROYAL  SANITARY   INSTITUTE. 


PROVINCIAL   SESSIONAL   MEETING,   BRIGHTON. 

A  sessional  meeting  will  be  held  on  Friday  and 
Saturday,  September  3rd  and  4th,  in  the  Permanent 
Art  Gallery,  Brighton,  at  10..")0  a.m.,  when  discussions 
will  take  place  on  "  Indian  Sanitation,"  "  Camj) 
Sanitation,"  and  "  The  Final  Report  oi  the  Royal 
Commission  on  Sewage  Disjiosal." 

The  chair  will  be  taken  each  day  at  10.30  a.m.  by 
Sir  Heniy  Tanner,  C.B.,  i.s.o.,  f.b.i.b.a.  (chairman 
of  the  council  of  the  institute).  Vice-chairmen  :  H. 
Percy  Boulnois,  m.inst.c.e.,  Louis  C.  Parkes,  m.d., 
D.P.H.,  Colonel  J.  Lane  Notter,  M.A.,  M.D.,  n.A.M.c. 

Tickets  for  admission  of  visiloi-s  may  be  had  on 
application  to  Dr.  Duncan  Forbes,  medical  officer  of 
liealth.  Town  Hall,  Brighton,  who  is  kindly  acting  a> 
the  local  hon.  secretaiy  nf  the  meeting ;  and  of  ¥.. 
White  Wallis,  secretary. 

FROGRA.MME. 

Friday,  Seiitember  3rd. 
lO.l.J  a.m. — His  Worsiiij)  tlie  Mayor  (Alderman  J.  L. 

Otter,   J.p.)  will   welcome    tlie  members   of 

the  institute  to  Brighton. 
10..30  a.m. — Discussion  on  "  Indian  Sanitation." 

1 — "  Sanitary   Problems  in   Hospitals  for 

Indian  Troops  in  England,"  by  Major  S.  P. 

James,  m.d.,  i.m.s.,  the  Kitchener  Hospital, 

Brighton. 

2 — "  The    Use   <if   Stonn-wat«r   Drains   to 

Ensure  Safe  Water  Supplies  being  Obtained 

from  Polluted  Cat<-hment  Areas,"  by  Major 

C.    C.    Murison.    I.M.S.,    staff    officer,    the 

Kitchener  Hospital. 
12  noon. — Discussion   on    "  Camp   Sanitation  "    to   be 

opened  by  Lieut. -Colonel  H.   R.   Kenwood, 

M.B.,  n.A.M.c. 
2.30  p.m. — Visit   to   the    Kitchener   Indian    Hospital. 

The  party  will  assemble  at  the  North  Gate 

of  the  Royal  Pavilion,  close  to  the  library, 

and  wOl  proceed  by  car. 
3  p.m. — Visit  to  the  Royal  Pavilion  Indian  Hospital. 

The  party  will  assemble  at  the  North  Gate 

of  the  Royal  Pavilion,  close  to  the  library. 
8.30  p.m. — Reception    by    his  Worship    the    Mayor  at 

the  Permanent  Art  Gallery. 
Saturday,  September  4th. 
12    noon. — Discussion  on    "The  Final  Rejjort  of   tln' 

Royal    Commission    on    Sewage    Disposal  " 

to  be  opened  by  Samuel  Rideal,  D.sc,  F.i.c, 

and  J.  D.   Watson,  m.inst.c.e.  (engineer  to 

the    Birmingham,  Tame    and    Rea    District 

Drainage  Board). 
2..30  p.m. — Visits  will  be  made  to  Shoreham  Camp  and 

the  Brighton  eh-ctricity  works. 

STUDENTS'   LECTURES. 

The  fifty-ninth  course  of  lectures  and  demonstra- 
tions for  sanitary  officers  will  commence  on  Monday, 
September  20th. 


APPOINTMENTS  VACANT. 

Official  and  similar  advbktisbubnts  rbcbited  up  to  4.30  p.m. 
on  ihdksdat3  will  bb  insertbd  in  tbb  following  days  isscb, 
but  those  responsible  for  their  despatch  are  Tccommended 
to  arrange  that  they  shall  riiioPi  TBB  Sdrvbyor  office  by  noon 
on  WBDNBSDAYS  to  ensuTe  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  bo  telephoned  (City  No.  10i6)  subject  to  later  con 
tirmation  by  letter. 

ROAD  FOREMEN.  —  August  9th.  —  Swadlincote 
Urban  District  Council.  32s.  6d.  per  week. — Mr.  J. 
Mason,  engineer  and  surveyor. 

DESIGNER  AND  DRAUGHTSMAN.— August  11th. 
— Victorian  State  Railways.  £350  per  annum. — Agent- 
General  for  Victoria,  Melbourne-place,  Strand,  W.C. 

WORKING  HIGHWAY  SURVEYOR.— August  14tli. 
— Keighley  Rural  District  Council.— Mr.  J.  N.  Clark- 
son,  40  North-street,  Keighley. 

SURVEYOR,  INSPECTOR  AND  COLLECTOR.— 
.August  23rd. — ^Buckfastleigh  Urban  District  Council. 
£150  a  year.— Mr.  E.  Windeatt,  clerk,  19  High-street, 
Totnes. 

SURVEYOR.— August  23rd.— Halesowen  Rural  Dis- 
trict Council.  £160  per  annum.— Mr.  E.  H.  Grove, 
clerk.  Church  Steps  House,  Halesowen. 

.MECHANICAL  ENGINEER  AND  FOREMAN.— 
August  24th.— Corporation  of  Bedford.  £2  10s.— £3  per 
week. — Mr.  N.  Greenshields,  l)orough  engineer  and 
surveyor,  Town  Hall,  Bedford. 

CHIEF  STOREKEEPER.— August  30tli.— Corpora- 
tion of  Birmingham.  £156  per  annum. — Mr.  Henry 
Iv  Stilgoe,  city  engineer  and  surveyor. 

ELECTRICAL  ENGINEER.— September  1st.— Cor- 
poration of  Sutton  Coldfield.  £250  a  year. — Mi-. 
R.  A.  R.  Nadin,  town  clerk,  Council  House. 

GENERAL  ASSISTANT.— Mr.  J.  Anstee,  district 
surveyor,  Comniorcial-road,  Guildford,  Surrey. 

DRAUGHTSM FN.— Nigerian  Government  Railway. 
£.300  — £350. — Crown  Agents  for  the  Colonies,  White- 
hall-gardens, S.W. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sihil/r  advertisbubnis  recbivbd  dp  to  4.30  P.M. 
ON  tbdrsdavs  will  eb  inserted  in  the  following  dai's  issdb, 
but  t/io30  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Bdrvbyor  oflice  by  noon 
on  WEDNESDAYS  to  ens  ire  their  inclusion  in  the  wcelcly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

DUNDEE.  -August  7th.— F''or  tiie  construction  of  the 
columns,  beams  and  floors  forming  the  reinforced- 
concrotc  framework  of  the  superstructure  of  the  city 
liall,  for  the  corporation. — City  Architect,  City  Hall. 

WOKING.— August  9th.— For  the  construction  of  a 
bridge  over  the  Basingstoke  Canal,  for  the  urban 
district  council. — Mr.  G.  J.  Wooldridge,  engineer  and 
surveyor. 

MERTHYK.-August  9th.— For  the  erection  of  160 
workmen's  dwellings,  for  the  corporation.— Borough 
Architect,  Town  Hall. 

DONCASTER.— August,  9tii.— For  the  erection  of  a 
public  convenience,  for  the  corporation. — Mr.  P.  O. 
Kiiby,  borough  surveyor. 

BRADFORD.— August  11th.— For  the  erection  of 
licsi)ital  liuiidings,  for  the  corporation.— City  Archi- 
tect, Town  Hall." 

SALISBURY.— August  13th.— For  the  extension  of 
the  sorting  office,  for  the  Public  Works  Commissioners. 
— Postmaster,   Head  Office,   Salisbury. 

KSSEX. — August  14tli. — For  the  extension  of  a  sana- 
torium, for  the  county  council. — County  Architect, 
Shire  Hall,  Chelmsford. 

Engineering :   iron  and  Steel. 

WOKIXG. — Augu.st  7th.  -For  the  construction  of  a 
bridge,  for  the  urban  district  council. — Mr.  G.  J. 
Wooldridge,  engineer  and  surveyor.  Council  Offices. 

ALNWICK. — August  9th. — For  providing  and  lay- 
ing 780  yds.  of  4-in.  cast-iron  socket  pipes,  and  alter- 
natively of  weldless  steel  tubes,  for  the  rural  dis- 
trict council. — Mr.    H.   W.   Walton,   clerk. 

GRIMSBY.— August  9th.— For  the  supply  of  a 
petrol  motor  fire  engine,  for  the  corporation. — Chief 
Officer,   Central   Fire  Station. 

RANGOON.— August  11th.— For  the  installation  of 
a    system    of    fire    alarms,    for    the     municipality. — 


176 


THE  SURVEYOR  AND  MUNICIPAL 


Attgust  6,  1915. 


Messrs.  Ogilvy,  Gillanders  &  Co.,  67  Cornhill,  Lon- 
don, E.G. 

WIQAN.— August  12th.— For  the  supply  of  50  tons 
of  tramway  rails,  150  cranked  tie-bars,  and  20  pairs 
of  fishplates,  for  the  corporation.— Mr.  A.  T.  Goose- 
man,  borough  engineer.  King-street,  West  Wigan. 

BRISTOL.— August  23rd.— For  the  supply  of  a 
6,000-kw.  three-phase  steam  turbo-alternatoi-,  with 
condensing  plant,  for  the  Electrical  Committee.— Mr. 
H.  Faraday  Proctor,  chief  engineer,  The  Exchange, 
Bristol. 

RICHMOND,  N.S.W.— September  6th.— For  the 
supply  and  erection  of  two  units,  each  consisting  of 
a  centrifugal  pump  and  electric  motor,  for  the  Metro- 
politan Board  of  Water  Supply  and  Sewerage,  Sydney. 
—Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73  Basinghall-street,  B.C. 

Roads. 

HASLEMERE.— August  9th.— For  the  supply  of 
700  tons  of  broken  granite,  for  the  urban  district 
council. — Mr.  Howard  V.  Snook,  Council  Offices, 
Haslemere. 

PAIGNTON.— Augu.'^t  9th.— For  making  up  a  road 
under  the  Private  Street  Works  Act,  for  the  urban 
district  council.— The  Surveyor,  Town  Hall. 

CHESHUNT.— August  10th.—  For  the  supply  of 
broken  granite,  sand  and  shingle,  for  the  urban  dis- 
trict council. — Mr.  J.  E.  Sharpe,  engineer  and  sur- 
veyor, Manor  House,  Cheshunt. 

LONDON.— -\ugust  10th. — For  repairs  to  the  car- 
riageway of  Blackwall  Tunnel,  for  the  county  council. 
Chief   Engineer,    Spring-gardens,   S.W. 

HARTLEY  WINTNEY.— August  17th.— For  the  sup- 
ply of  steam  road  rollers,  for  the  rural  district  council. 
— Mr.  J.  R.  Listerson,  surveyor,  Fleet,  Hants. 

EPSOM.— August  23rd.— For  the  supply  of  8,000 
tons  of  broken  granite,  .500  tons  of  |-in.  granite  chip- 
pings,  and  200  tons  of  ^-in.  granite  chippings,  for 
the  rural  district  council.— Mr.  T.  E.  Ware,  surveyor, 
Waterloo-road,   Epsom. 

LAMBETH.— August  25th.— For  the  supply  of  Aber- 
deen granite  paving  setts,  broken  granite,  broken 
flints,  gravel,  ballast,  and  tools,  for  the  borough  coun- 
cil.—Mr.  H.  Edwards,  borough  engineer,  Town  Hall, 
Brixton-hill,  S.W. 

Sanitary. 

ASHINGTON.— August  9th.— For  cleansing  ashpits 
and  privies,  for  the  urban  district  council. — Mr.  G. 
Beaty,  surveyor.  Council  Chambers,  Ashington,  North- 
umberland. 

DRIGHLINGTON.  —  August  9th.  —  For  cleansing 
closets  and  ashpits,  for  the  urban  district  council.— 
The  Surveyor. 

ETON.— August  10th.— For  scavenging  in  the  parish 
of  Horton,  for  the  rural  district  council.— Mr.  C.  V. 
Summerhayes,  clerk,  Fairview  Villas,  Colnbrook. 

ADWIck-LE-STREET.— August  11th.— For  sewer- 
age works  and  surface-water  drainage,  for  the  urban 
district  council.— Mr.  G.  Gledhill,  surveyor.  Council 
Offices. 

GLASTONBURY.— August  13th.— For  laying  a  main 
sewer  and  constructing  manholes,  for  the  corporation. 
— The  Borough  Siu-veyor. 

TADCASTER.— August  14th.— For  emptying  ashpits 
in  several  townships,  for  the  rural  district  council.— 
Mr.  H.  M.  Driver,  sanitary  inspector,  Gartorth,  near 
Leeds. 

ASHBY  WOULDS.— August  14th.— For  laying  cast- 
iron  and  stoneware  pipe  sewers,  and  constructing 
manholes,  for  the  urban  district  council. — Mr.  H. 
Walker,  consulting  engineer,  408  Mansfield-road,  Not- 
tingham. 

BUNGAY.— August  16th.— For  house  scavenging,  for 
the  urban  district  council. — Mr.  P.  J.  Sprake,  clerk. 

EARBY. — August  16th.— For  the  extension  of 
sewage  disposal  works,  for  the  urban  district  counc-!. 
— Mr.  J.  E.  Aldersley,  engineer  and  surveyor,  Coun- 
cil Offices. 

QUE KNSTOWN.— August  31st.— For  works  of  drain- 
age, for  the  General  Hospital. — Mr.  J.  Aberne,  sur- 
veyor. 

Stores. 

ROCHESTER.- August  31st.— For  the  supply  of 
tools,  horse  liire,  Portland  cement,  brooms,  oils,  road 
metal,  and  coal,  for  the  corporation.— Mr.  W.  Banks, 
city  surveyor,  Guildhall. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


'  Accepted.  t  Becommended   for  acceptance. 

I  Provisionally  accepted. 

EROWNHILLS. — For  laying  9-in.  stoneware  pipe  sewer,  for 

the  urban  district  council. — Mr.  J.  H.  Shaw,  engineer  and 

surveyor : — 
Curral,  Lewis  &  Martin,  Birmingham       . .  i!798 

Martin  &  Element.  Smethwick  771 

Lewis  &  Taplin,  Birmingham 694 

W.  Thorpe,  Birmingham  629 

C.  Jackson,  Tipton.  Staffs* 588 


CARSHALTON.— Tor  the  supply  of  200  tons  of  2i-in.  and 
100  tons  of  1^-in.  tarred  slag  macadam,  tor  the  urban 
district  council. — Mr.  W.  Willis  Gale,  surveyor  : — 

Constable,  Hart  &  Co.,  Limited.  Easteheap,  B.C..  17s.  9d. 
and  18s.  9d. 

Tarmac,  Limited.  Victoria-street,  S.W..  17s.  lOd.  and  18s.  4d. 

J.  Wainwright  &  Co.,  Limited,  Shepton  Mallet,  17s.  9d.  and 


ELLESMEEE  PORT.— For  the  supply  of  900  yds.  of  gas 
mains  and  excavation  work,  for  the  urban  district 
council : — 


IlIPON. — Accepted    for  the  erection  of  public  conven 
for  the  corporation  : — 

T.  Webster,  Bondgate,  Eipon. 


MEETINGS. 

SccTetaries  and  others  will  oblige  hy  sending  early  notice  of 
dates  of  forthcoming   meetings. 


APPOINTMENTS   OPEN. 

Official  and  biuilar  advebtisbubnis  rbcbitbd  up  to  4.30  p.m. 
ON  thdrsdats  will  bb  inserted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensurc  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i€)  tubject  to  later  con- 
fi,rmation  by  letter. 

THE     RURAL     DISTRICT     COUNCIL     OF 
HALESOWEN. 
APPOINTMENT    OF    SURVEYOR. 

Applications  are  invited  for  the  post  of  Surveyor  for 
the  Rural  District  of  Halesowen,  which  comprises 
nine  parishes. 

There  are  about  26  miles  of  district  roads  to  bo 
superintended  and  maintained. 

The  Surveyor  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties  of  his  office,  to  provide  liim- 
self  with  means  of  locomotion,  and  to  reside  in  the 
district. 

Candidates  must  be  fully  competent  to  perform  the 
duties  of  the  post,  to  prepare  plans  and  specifications, 
to  take  levels,  to  keep  in  order  the  sewers,  to  superin- 
tend the  making  of  house  connections  to  sewers,  to 
lu-epare  Town  Planning  Schemes,  to  see  that  the 
liy-laws  of  the  Council  are  properly  carried  out,  to 
ki'cp  the  prescribed  Accounts,  and  generally  to  comply 
with  and  carry  out  the  instructions  of  the  council. 

The  person  appointed  will  be  required  to  enter 
upon  his  duties  as  soon  as  possible,  and  to  give 
approved  security  in  the  sum  of  £200  for  the  faithful 
discharge  of  those  duties. 

The  salary  will  be  £160  per  annum,  payable 
quarterly. 

The  appointment  will  be  made  subject  to  deter- 
mination by  three  calendar  months'  notice  in  writing 
from  either  side. 

Applications  (marked  "  Surveyor  "),  in  the  candi- 
date's own  handwriting,  stating  age,  qualifications, 
and  previous  experience,  and  accompanied  by  copies 
of  three  testimonials  of  recent  date,  mu.st  be  received 
at  the  office  of  the  undersigned  not  later  than  12 
o'clock  noon  on  Monday,  23rd  August. 

Canvassing  Members  of  the  Council,  either  directly 
or  indirectly,  will  disqualify  a  candidate. 
(By  order) 

E.  H.  GROVE. 

Clerk. 

Cliureh  Steps  House, 
Halesowen. 

August  3,  1915.  (2,661) 
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Reinforced-concrete 

Roads 

and  Sewers,  &c. 


Reinforced  concrete  is  now 
in  such  general  use  for  all 
engineering  and  building  work 
that  any  paper  dealing  with  it 
is  bound  to  be  of  interest  to  municipaJ  engineers, 
even  though  it  is  difficult  to  say  anytliing  very 
new  or  novel  about  it.  The  paper  on  this  sub- 
ject, read  by  Mr.  Arthur-  Collins,  m.i.nst.c.e.,  the 
city  engineer  of  Norwich,  at  the  annual  meeting 
of  the  Institution  of  Municipal  and  Comity  Engi- 
neers, and  reproduced  in  this  issue,  did  not  pre- 
tend to  deal  witli  it  exhaustively,  but  was  rather 
intended  to  provoke  discussion.  As  one  would 
expect  from  an  engineer  of  his  experience,  the 
paper  contained  much  practical  infonnation,  and 
not  the  least  valuable  was  that  relating  to  past 
failures  of  concrete  and  their  causes.  The  effect 
of  frost  on  the  setting  of  concrete  when  used  for 
foundations,  piles,  or  piers  is  still  often  dis- 
regai'dcd  with  disastrous  results.  The  use  of 
furnace  clinkers  containing  sulphur  is  in  many 
cases  res])onsible  for  unsightly  and  sometimes 
dangerous  cracks  in  concrete.  The  need  for 
water  free  from  vegetable  or  other  impurities,  and 
the  avoidance  of  any  clinker,  coke  breeze,  or  old 
bricks  containing  sulphur  or  free  lime  is  also  to  be 
noted.  Probably  no  otlier  material  in  building 
or  engineering  work  is  so  dependent  for  its  success 
on  good  woi'kmanship  as  reinforced  concrete. 
Mr.  Collins  quotes  an  American  authority  as 
stating  that  90  per  cent  of  failures  in  concrete 
are  due  to  poor  workmanship,  8  per  cent  to  poor 
aggregates,  and  only  2  per  cent  to  poor  cement. 
Occasionally  we  have  serious  failures  due  to  faulty 
design.  One  well-known  failui'e  recently,  which 
was  admittedly  due  to  Ijad  design,  called  atten- 
tion to  the  need  for  closer  supervision  of  tlie  local 
authority,  and  for  the  framing  of  by-laws  regu- 
lating the  use  of  reinforced  concrete  in  buildings. 
Only  a  small  number  of  our  local  authorities  have 
adopted  coiTiprehensive  regulations  for  reinforced 
concrete,  and  this,  and  to  some  extent  the  inex- 
perience of  many  building  inspectors  with  the 
material,  is  responsible  for  many  past  failures. 
Empirical  formula  are  frequently  used  with  more 
faith  than  knowledge,  but  the  adoption  of  more 
scientific  metliods  is  leading  to  the  framing  of 
regulations  wliicli,  if  properly  observed,  will  pre- 
vent to  a  very  great  extent  such  serious  failures 
as  have  talcen  place  in  the  past.  The  London 
County  Council  have  recently  issued  draft  regu- 
lations for  reinforced  concrete  which  embody 
much  of  the  work  of  the  Joint  Committee  of  the 
Royal  Institute  of  British  Architects,  the  Insti- 
tution of  IMunicipal  and  County  Engineers,  and 
other  bodies,  and  which  will  act  as  a  model  for 
other  local  authorities. 

Mr.  Collins 's  paper  dealt  somewhat  briefly  with 
the  use  of  reinforced  concrete  in  such  special 
municipal  engineering  works  as  pile-driving,  the 
construction  of  manholes,  underground  chambers, 
retaining  and  abutment  walls,  bridges,  sewers, 
and   roads,  but   the  discussion  of   the  paper  was 


hu-gely  confined  to  its  use  in  roads.  Ordinary 
concrete  for  foundations  for  roads  has  been  used 
fairly  extensively,  especially  for  wood  or  sett 
paved  and  asphalted  roadways,  but  the  use  of 
reinforced  concrete  either  foot-  road  foundations  or 
surfacing  is  still  somewhat  of  a  novelty.  Rein- 
forcement is  pai-ticulai-ly  valuable  in  the  case  of 
roads  over  colliery  workings  or  salt  mines,  in 
treachei'ous  soils  such  as  peat,  and  in  damp  situa- 
tions such  as  low-lying,  swainpy  groimd.  Its 
use  for  foundations  for  tramway  purposes,  or  for 
sett  paving  for  heavy  motor  traffic,  is  likely  to 
increase  considerably  in  the  near  future,  but  it  is 
questionable  whether  it  is  likely  to  be  so  success- 
ful as  a  surfacing  material.  In  America  concrete 
has  been  used  extensively  in  recent  years  for  road 
surfacing,  but  British  sui-vcyors  are  rather  slow  in 
adopting  it  for  this  pmiiose.  Mr.  W.  Mattlievvs 
Jones,  at  Chester  two  years  ago,  laid  a  reinforced- 
concrete  road,  G  in.  thick  in  the  middle,  and  8  in. 
thick  at  the  sides,  with  a  concrete  surface,  and 
he  states  that  it  has  proved  satisfactory.  He 
intended  to  leave  the  stirface  untouched,  but,  as 
might  naturally  be  expected,  under  traffic  the 
surface  was  found  to  ^^'ear  rather  dusty,  and  he 
had  to  tar-spray  the  surface  and  grit  it  with 
gi'anite  chippings.  A  concrete  surface  is  apt  to 
wear  either  slippery  or  dusty,  and  in  America 
considerable  difficultly  has  been  experienced  with 
ex[)ansion  of  the  concrete,  which  causes  unsightly 
cracks.  The  experiments  carried  out  by  the 
Kent  County  Council  on  the  London  and  Dover 
road  have,  unfortunately,  not  been  given  a  fair 
chance  of  success,  ownng  to>  the  heavy  traffic 
wliicli  tiie  militai-y  authorities  ran  over  the  roa-d 
before  the  concrete  had  time  to  set  properly. 
TJicre  appears  to  be  no  reason  why  concrete  should 
not  in  many  cases  be  reinforced  when  used  as  a 
foundation  for  sett  paving  or  bituminous  carpet- 
ing, for  the  heavy  motor  i>raffic  now  on  our  roads 
calls  for  increased  strength  in  the  foundations. 
With  an  extended  experience,  many  of  the  diffi- 
culties now  met  with  in  concrete  surfacing  of 
roads  will  probably  disappear,  but  at  present  it 
appears  likely  that  some  other  form  of  surface 
treatment  than  that  of  cement  will  be  required  to 
avoid  slippcriness  or  dustiness. 


_.     „     ♦    I    f         F'or  some  years  past  we  have 

„,   .      „       ,.         been   advocating   the   establish - 

Water  Supplies.  .      »  '^  l  l     i 

ment  of  some  form  of  central 

control  of  the  sources  of  our  national  water 
supply,  so  as  to  avoid  the  injustices  which  arise 
from  the  present  system  of  competition  for  catch- 
ment areas  and  the  extravagance  which  too  fre- 
quently results  from  lack  of  co-operation  between 
neighbouring  authorities.  The  question  is  a  very 
large  one,  and  we  are  convinced  that  it  can  only 
be  solved  after  a  patient  and  exhaustive  survey  of 
past  and  present  conditions.  The  recent  issue  as 
a  Blue-book  of  a  "  Return  as  to  Water  Under- 
takings in  England  and  Wales  "  may  be  regarded 
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as  the  first  instalment  of  such  an  investigation. 
This  return  has  been  made  in  consequence  of  an 
order  of  the  House  of  Commons  dated  as  long  ago 
as  November,  1910,  and  the  time  that  has  been 
taken  to  compile  it  is  a  fair  measure  of  the  compre- 
hensive nature  of  the  information  it  contains. 
The  first  of  the  two  parts  into  which  it-  is  divided 
shows,  as  regards  every  wat«r  undertaking  in 
England  and  Wales,  the  powers  under  which  the 
undertakers  are  authorised  to  supply,  the  limits 
within  which  the  supply  is  authorised  and  the 
places  actually  supplied,  the  nature  and  suffi- 
ciency of  the  sources,  and  particulars  as  to  the 
works,  and  the  quantity  and  quality  of  the  water. 
The  second  part  of  the  return  shows,  as  regards 
every  district  in  England  and  Wales,  the  area, 
population,  and  number  of  houses,  the  number  of 
houses  having  a  piped  service,  the  names  of  the 
undertakers  providing  a  supply  of  water,  and  the 
source,  nature,  and  sufficiency  of  the  supply  where 
there  is  no  piped  service.  Prefaced  to  the  return 
is  a  most  valuable  memorandum  which  not  merely 
explains  the  exhaustive  tables  that  follow  and  the 
conclusions  that  may  be  drawn  from  them,  but 
also  contains  a  most  valuable  and  interesting 
historical  siu-vey  of  the  water  supply  of  the  Metro- 
polis, and  also  of  water  supplies  outside  the 
metropolitan  area. 


The  Water  Supply 
of  the  Metropolis. 


The  early  history  of  London 
water  supply  reads  to-day  like 
a  romance.  ^  Although  the 
first  undertaJiing  of  any  magnitude  was  that  of 
the  famous  New  River  Company,  about  thirty 
years  before  that  work  was  completed  the  London 
Bridge  waterworks  had  been  established  through 
the  enterprise  of  a  Dutchman  named  Peter 
Monys.  This  pioneer  obtained  the  consent  of  the 
corporation  to  erect  a  watenvlieel  under  one  of 
the  arches  of  London  Bridge,  which,  being  turned 
by  the  tide,  actuated  pumps  which  sent  the  fl-ater 
through  lead  or  wooden  pipes  in  the  streets  and 
thence  by  l)ranclh's  into  the  houses.  After  the 
coiii]'lc( ioii  (if  ilir  Now  River,  several  other  under- 
takings were  (■"iniiienced,  the  first,  which  survived 
to  modem  times,  being  the  Chelsea  Company. 
Most  of  the  companies  were  originally  formed 
under  sjKfial  Acts  of  Parliament,  but  some  of 
them  dei'i\c(l  |  lowers  also  from  Letters  Patent. 
As,  howevci-,  tlic\  had  no  statutory  area  of  svipply, 
competition  ai'ose  between  them,  and  for  a  time 
vei-y  low  rates  were  charged.  So  keen  did  this 
competition  become  that  in  1817  there  was  a 
partition  of  liondon  into  areas  for  water  supply 
purposes,  and  a  consequent  increase  in  prices.  In 
1821  a  Select  Committee  was  able  to  report  that 
a  material  improvement  had  taken  place  in  the 
supply  both  in  respect  of  abundance  and  certainty, 
and  that  the  supjily  of  water  to  London  was  veiy 
superior  to  that  enjoyed  by  any  other  city  in 
Europe.  A  few  years  later,  however,  the  public 
became  dissatisfied  with  the  quality,  and  in  1827 
a  Royal  Commission  was  appointed,  and  reported 
that  many  of  the  complaints  were  well  founded. 
This  report  resulted  in  activity  on  the  part  of  the 
companies  in  tapping  new  sources  of  supply,  con- 
structing new  reservoirs,  and  installing  systems 
of  filtration.  In  the  following  year  Telford  was 
instructed  "  to  imdertake  the  necessary  surveys 
with  a  view  to  the  foi-mulation  of  a  practicable 
and  efficacious  scheme  for  supplying  the  whole 
of  the  Metropolis  with  pvu-e  and  wholesome 
water."  He  reported  in  1834,  and  made  ex- 
tensive proposals,  but  nothing  was  done.  In  1849 
there  was  an  outbreak  of  cholera,  which  naturally 
once  more  directed  public  attention  to  the  ques- 
tion of  water  supply,  and  varying  suggestions 
were  put  forward  by  the  Board  of  Health  and  the 
Royal  Chemical  Commission.  It  is  interesting  to 
observe  that  in  1851  a  Bill  was  introduced  to 
amalgamate  all  the  existing  companies  into  one, 
which  was  to  be  imder  the  partial  control  of  the 
Government.        This    scheme,     however,     never 


matured,  but  in  the  following  year  was  passed 
the  first  general  Water  Act  relating  to  London. 
It  confirmed  the  companies  in  their  functions, 
but  inti-oduced  important  provisions  for  their 
regulation,  including  a  direct  prohibition  from 
taking  water  from  the  Thames  below  Teddington 
Lock.  The  nest  general  Act  was  passed  in  1871, 
and  was  concerned  primarily  with  the  provision  of 
a  constant  supply.  In  1874  the  Final  Report  of 
the  Rivers  Pollution  Commission  condemned  both 
the  Thames  and  the  Lea  as  sources  of  supply, 
and  this  was  followed  by  several  Bills  embody- 
ing the  principle  of  public  control.  It  was  not 
until  1902,  however,  that  the  Metropolis  Water 
Act  was  passed,  by  which  the  Metropolitan  Water 
Board  was  created.  It  was  not  until  July,  1905, 
that  the  whole  of  the  companies'  undert-akings 
were  formally  vested  in  the  Board,  the  total  cost 
of  acquisition  being  £46,939,258. 

The  chief  sources  from  which  the  Water  Board 
obtain  water  continue  to  be  the  rivers  Thames 
and  Lea,  59"  1  per  cent  of  the  total  supplies  being 
derived  from  the  former  and  23'6  per  cent  from 
the  latter,  while  only  17'3  per  cent  is  obtained 
from  wells  and  other  sources.  The  board's  works 
of  filtration  include  172  filter  beds  with  a  total 
ai-ea  of  170  acres,  while  a  fm-ther  15  acres  of 
filter  beds  are  about  to  be  provided.  Eight 
patent  filters  have  also  been  installed.  Tlie  board 
possess  forty-nine  storage  and  eighty-four  seiwice 
rcsei-voirs,  with  a  total  capacity  of  about 
12,908,000,000  gallons,  and  when  the  works  at 
present  authorised  are  completed  this  total  will 
be  increased  to  25,208,000.000  gallons.  The 
average  daily  supply  per  head  in  1913-14  was  36'16 
gallons.  The  total  average  daily  quantity  of 
water  supplied  was  over  244,000,000  gallons,  or 
more  than  200,000,000  gallons  in  excess  of  that 
supplied  by  the  Manchester  Corporation,  who 
own  the  second  largest  undertaking  in  tiie  country. 
With  the  exception  of  the  new  water  supply 
scheme  for  greater  New  York,  which  is  said  to 
jirovide  a  supply  of  500,000,000  gallons  a  day,  the 
i\Ietropolitan  Water  Board  manage  the  largest 
Mator  undertaking  in  the  world. 


Bristol  City's 
War  Record. 


It  is  possible  to  detect  the 
effects  of  the  war  in  various 
dei>artments  of  administrative 
work  in  the  report  for  the  j'ear  ended  March  25th 
last  published  recently  by  the  city  engineer  of 
Bristol,  Mr.  L.  S.  McKenzie,  Assoc. m.inst.c.e. 
Mr.  McKenzie 's  statement,  in  fact,  may  be 
accepted  as  a  typical  example  of  how  the  national 
crisis  has  affected  the  work  of  the  borough  sur- 
veyor in  its  many  ramifications.  It  covers  eight 
months  under  the  war  regime,  and  it  opens  with 
the  familiar  note  with  respect  to  the  necessity  of 
reduced  expenditure  as  a  consequence  of  the 
conflict  into  which  the  nation  has  been  plunged. 
For  one  thing,  we  are  told  that  street  improve- 
ment work  has  been  reduced  to  a  minimum. 
This,  if  there  is  here  and  there  a  tendency  to 
can-y  it  too  far — to  the  extent,  in  fact,  of  the 
neglect  of  work  that  is  necessary  in  the  public 
interest  and  health — may  be  justified  as  being 
alike  expedient  and  desu'able  in  the  circum- 
stances. Economy  in  municipal  work  should  be 
a  permanent  desideratum,  but  there  is,  of  couree, 
economy  and  economy,  even  under  existing  con- 
ditions. Economy  which  is  regarded  as  an  end 
in  itself  does  not  ring  true.  It  is. only  ■\\hen  it  is 
regai'ded  as  the  means  to  an  end  that  it  will  stand 
the  test,  so  far,  at  all  events,  as  administa-ative 
practice  is  concerned.  Tliese  remarks  are 
jn-ompted  by  statements  made  recently  at  the 
Finance  Committee  of  the  Oldham  Town  Council. 
An  item  of  £500  was  stated  to  be  included  in  the 
expenditure  of  the  Sur\'eyor's  Committee,  and 
this  seems  to  have  elicited  the  comment  by  an 
aldennan  that  the  estimates  of  the  various  com- 
mittees were  in  the  hands  of  officials  who  did  not 
seem  to  care  whether  money  was  spent  or  not. 
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It  was  uot  so  much  what  he  said  as  the  \\ay  iu 
which  he  said  it  that  we  ai'c  to  judge  the  speaker's 
iuteutiou,  but  it  is  quit-e  obvious  that  the  poiut 
to  cousider  iu  this  pai-ticular  inst^auce  \\as  whether 
the  exi>enditure  of  £5U0  was  requisite — not 
whether  officials  indiscriminately  were  utterly  in- 
different to  the  ijublic  interests.  This  latter 
suggestion,  if  it  has  any  basis  of  reality,  mani- 
festly concerns  the  council  as  much  as  it  does  the 
officials. 

Eetm-ning  to  the  interesting  repoii.  of  Mr. 
ilcKeuzie,  we  find  it  records  that  towards  the 
end  of  September  the  Government  agents  requisi- 
tioned forty-five  horses  bei(,>nging  to  the  Corpora- 
tion of  Bristol,  causing  considerable  dislocation 
in-  the  collection  of  house  refuse.  It  is  satis- 
factory to  know  that  the  citj-  engineer  is  able  to 
testify  that,  while  there  was  plenty  of  more 
lucrative  work  to  be  obt<iined  in  the  city,  most  of 
the  hauliige  contractors  loyally  helped  him 
through  his  difficulties,  some  of  them  even  sending 
more  tlian  the  maxinium  number  of  horses  speci- 
fied in  theu-  contracts.  It  was  found  necessary 
in  ^laiX'h  to  pui'chase  t«euty-one  horses  at  an 
avenige  price  of  £82;  but  the  furtiier  develop- 
ment of  the  Government's  act  was  technical  as 
well  as  financial,  for,  owing  to  the  scarcity  of 
horses  of  tlie  right  class,  which  is  likely  to  prevail 
for  some  time,  it  was  considered  necessary  to 
order  two  motor  rotary-brush  machines,  while  in 
addition  the  city  engineer  states  that  the  question 
of  the  adoption  of  electric  traction  for  the  col- 
lection of  house  refuse  ;uid  for  street  wat^ering  is 
being  carefully  considered.  In  proof  that  effi- 
ciency may  be  quit<;  consistent  with  well-ordered 
economy,  it  is  recorded  that  the  highways  and 
sewere  have  been  maintained  in  good  condition 
generally,  and  this  in  spite  of  the  fact  that  ten 
members  of  the  city  engineer's  staff  and  2H0  men 
have  joined  either  the  Navy  or  the  Army.  Tar- 
spraying  the  surface  of  the  roads  has  again  been 
extensively  carried  out,  about  50  miles  of  roads 
being  dealt  with  by  contraetors  by  machine  work, 
and  87  miles  by  direct  labour,  chiefiy  hand  work. 
ThiLS  we  have  an  example  of  that  "  business  as 
usual  "  which  is  demanded  in  the  interests  of 
public  health  and  the  general  convenience.  It  is 
noted,  as  a  direct  consequence  we  take  it  of  the 
war  conditions,  that  the  number  of  new  houses 
erected  during  the  year  was  only  ninety-eight, 
the  lowest  on  record,  and  that,  though  nothing 
definite  has  been  accomplished  in  the  du-ection  of 
town  planning,  the  question  of  arterial  roads  has 
been  under  consideration,  and  great  care  is  being 
taken  to  ensure  that  the  general  convenienc-e  of 
the  ijublic  shall  be  properly  considered  in  the 
planning  of  new  building  estates.  Altogether, 
Bristol's  is  a  grxad  war  record  in  the  municipal 
sense,  and  it  is  certainly  one  that  i-eflects  credit 
on  the  citv  engineer  and  his  energetic  if  depleted 
staff. 

*  *  * 

D,>ow  uoi^t. ».,«./.  At  the  present  time,  when 
Road  Maintenance  ,,  ^  .  ,    ,  ,  , 

.,„rf  E there  is  a  universal  demand  for 

and  Economy.       ,,  ,      ,•  n         ■     j. 

the    reduction    of    private    ex- 

penditme,  it  behoves  all  who  are  entrusted  with 
the  administration  of  public  funds  to  do  every- 
thing possible  in  the  direction  of  reasonable 
economy.  By  this  we  mean  that,  although  there 
is  in  existing  circumstances  a  plain  duty  on  the 
part  of  every  public  authority  to  cut  down 
expenses,  on  the  other  hand  it  must  be  remem- 
bered that  real  economy  does  not  always  consist 
in  the  immediate  saving  of  small  amounts. 
National  economy  really  means  the  scientific 
application  of  the  national  resources  to  the  pro- 
motion of  the  national  well-being.  No  doubt  the 
supreme  need  of  the  moment  is  to  secure  the 
wherewithal  for  the  successful  prosecution  of  the 
war;  nevertheless  there  are  certain  vital  public 
services  which  cannot  be  neglected.  Chief 
among  these,  perhaps,  ai'e  those  which  are  directly 
concerned    with    the    maintenance    of    a    high 


standai'd  of  public  health,  while  among  those  of 
but  little  less  imjjortauce  comes  the  maintenance 
of  the  highways  of  the  coimti-y.  It  is  not  long 
since  a  question  was  asked  in  the  House  of 
Commons  as  to  the  possibility  of  curtailing  what 
the  honourable  member  called  the  "  excessive  " 
main  road  expenditure  of  county  councils.  We 
cannot,  of  com-se,  say  definitely  what  this  phrase 
was  supposed  to  signify.  If  it  meant  expendi- 
tur-e  that  is  i-eally  wasteful  and  unnecessary,  it 
goes  without  saying  that  every  possible  step  should 
be  taken  to  cm-tail  it.  If,  on  the  other  hand,  as 
we  suspect,  it  refeiTed  to  sucli  operations  as  tai'- 
spraying,  or  to  the  continuation  of  the  normal 
expenditure  on  road  maintenance,  the  matter  is 
by  no  means  so  simple. 

In  the  present  issue  the  surveyor  to  the 
Hereford  Eural  District  Council  points  out  in  the 
course  of  an  instructive  article  that  economy  in 
road  maintenance  witli  traffic  continually  in- 
creasing is  almost  an  impossibility.  We  would 
add  that  in  view  of  military  requirements  any 
lo\^ering  of  standard  is  most  undesirable.  One 
economy  that  has  been  urged  is  the  abandonment 
of  bitumen-bound  roads  and  of  tar-spraying  work, 
but  inasmuch  as  a  bituminous  road,  where  it  is 
really  required,  is  cheaper  than  one  of  water- 
bound  macadam,  the  possibility  of  saving  in  this 
direction  must  be  regarded  with  suspicion. 
Another  suggestion  is  to  reduc^e  the  expenditure 
on  materials.  This  again  is  a  dangerous  policy, 
for  if  persisted  in  it  means  bad  roads  in  the  future 
which  can  only  be  restored  at  enoiinous  cost.  The 
only  other  possible  saving  of  a  general  character 
would  be  in  labour,  and  it  might,  perhaps,  be 
practicable  to  do  something  in  this  direction. 
But  while  the  spu-it  of  real  economy  is  to  be 
encouraged,  the  advisei-s  of  local  authorities  must 
at  the  present  juncture  beware  of  the  wiles  of 
those  «'ho  deal  iu  the  false  variety. 


Scavenging 
by  Contract. 


Among  the  duties  imposed 
upon  local  authorities  by  sec. 
42  of  the  Public  Health  Act, 
1875,  are  those  of  the  cleansing  and  watering  of 
the  streets  within  their  district.  In  most  towns 
this  work  is  now  performed  by  direct  labour,  but 
there  are  still  many  districts  in  which  the  contract 
system  is  in  vogue.  Where  this  is  the  case,  some 
difficulty  is  not  infrequently  experienced  in  the 
proper  supervision  of  the  work  of  the  contractor, 
and  in  a  town  of  any  size  proper  control  can  only 
be  secured  as  a  result  of  a  rigidly  drawn  contract, 
such  as  that  used  by  the  Philadelphia  Bureau  of 
Highways.  Philadelphia  is  one  of  tlie  few  large 
American  cities  where  practically  all  the  street 
cleaning  work  is  done  by  contract,  and  the  extracts 
fi'om  the  specification,  which  appeal'  in  a  recent 
issue  of  our  American  contemporary  the  Engineer- 
ing News,  are  W'ell  worthy  of  perusal  by  those 
entrusted  with  the  organisation  of  similar  work 
in  this  country.  Perhaps  the  most  characteristic 
reqinrement  is  that  which  relates  to  the  holding 
of  an  annual  inspection.  The  specification 
requu-es  that  an  annual  inspection  iu  the  form  of 
a  parade  shall  be  held  during  the  year  at  a  time 
designated  by  the  chief  of  the  Bureau  of  High- 
ways. The  contractor  is  required  to  have  his 
entire  equipment  and  employees  present,  and  any 
equipment  or  men  absent  from  the  inspection, 
or  equipment  or  men  present  who  do  not  conform 
to  the  requirements  of  the  specifications,  are  sub- 
ject to  the  deductions  enumerated  in  the  speci- 
fications. On  the  day  of  the  inspection  the  men 
and  equipment  are  relieved  of  their  duties  only 
for  the  time  absolutely  necessary,  and  on  the 
completion  of  the  inspection  must  continue  their 
work  for  the  full  remainder  of  the  day.  No  fewer 
than  thirty-eight  different  sums  are  specified  as 
liquidated  damages  for  various  kinds  of  neglect  or 
failure.  The  whole  specification,  which  is  the 
fruit  of  many  years'  experience,  is  found  to  work 
well  for  short-term  contracts. 
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Water  Undertakings  of  England  and  Wales. 


THE  NEW  COVERNMEHT  RETURN. 


We  briefly  announced  in  last  week's  issue  the 
iniblication  of  a  Blue-book  on  the  water  under- 
takings of  England  and  Wales.  To  repeat  what  we 
then  stated,  the  return  shows  the  powers,  if  any, 
under  which,  and  the  limits  within  which,  tlie  sup- 
ply of  water -is  authorised,  the  places  actually  sup- 
plied, the  sources,  nature,  efficiency,  quantity,  and 
quality';  also  the  area  and  population  and  number 
of  houses  supplied.  In  the  preliminary  memo- 
randum, extending  to  forty-three  pages,  it  is  set 
forth  that  the  return  may  be  regarded  as  the  first 
instalment  of  the  detailed  and  comprehensive  inves- 
tigation of  the  whole  subject  of  surface  and  under- 
ground water  supplies  which  has  been  recommended 
by  various  Koyal  Commissions  and  Committees. 
Tlie  return  includes  every  water  undertaking  in 
England  and  Wales,  and  is  divided  into  sections- 
local  authorities,  joint  authorities,  companies  with 
specific  powers,  and  private  proprietors. 

UTILITY    OP    THE    RETURN. 

The  Joint  Select  Committee  on  the  Water  Supplies 
Protection  Bill  in  1910  referred  to  the  apprehension 
expressed  by  several  witnesses  that  "  the  water  sup- 
ply of  the  country  is  not  being  utilised  to  the  best 
advantage,  owing  to  the  want  of  information  on  the 
subject  of  the  general  water  supply,  particularly  the 
subsoil  supply;  the  haijhazard  and  arbitrary  fashion 
in  which  local  sources  of  supply  are  sometimes 
wasted,  sometimes  withheld  from  use,  and  sometimes 
appropriated  for  the  benefit  of  other,  and  often 
distant,  places  without  regard  to  the  needs  of  the 
locality  from  which  the  water  is  taken  or  of  the 
country  as  a  whole."  The  committee  were  struck 
by  the  absence  of  trustworthy,  and,  indeed,  often 
of  any  information  as  to  the  subsoil  water  supply 
available  in  any  particular  district,  and  as  to  the 
effect  of  rainfall  on  the  water  levels  in  various  parts 
of  the  country.  They  saw  some  reason  to  doubt 
whether  the  powers  for  protecting  rivers  from  pol- 
lution posses-sed  by  Ibcal  bodies  are  effectively  exer- 
cised by  them.  They  considered  that  a  remedy  for 
this  state  of  things  was  urgently  called  for,  and 
they  thought  that  it  might  be  found  by  creating  an 
organisation  empowered  to  inquire  into  the  whole 
question  of  surface  and  underground  water  supplies 
from  a  comprehensive  standpoint;  .to  supervise  the 
future  allocation  of  supplies,  and  to  serve  as  an 
authoritative  adviser  to  Parliament  in  the  con- 
sideration of  particular  schemes. 

The  main  facts  brought  out  by  the  return  may  be 
summarised  as  follows:  — 

(1)  Water  is  now  supplied  by  a  piped  service  prac- 
tically to  every  densely  popidated  place  in  England 
and  Wales,  and  most  of  these  supplies  are  whole- 
some and  adequate.  There  are  still,  however,  a 
very  large  number  of  rural  parishes,  some  small 
urban  districts,  and  many  outlying  houses  in  larger 
urban  districts,  which  depend  for  their  water  on 
private  sources. 

(2)  Though  some  considerable  undertakings  are  still 
in  the  hands  of  companies,  the  greater  part  of  the 
population  which  has  a  piped  service  of  water  is 
now  supplied  municipally. 

(3)  The  powers  of  the  general  law  have  not  sufficed 
to  give  local  authorities  or  companies  all  the  powers 
necessary  for  their  undertakings.  Tlie  chief  defect 
in  the  general  law  is  that  it  provides  no  machinery 

■  for  taking  water  rights  compulsorily. 

(4)  A  great  many  rural  parishes  have  been  put  by 
special  Acts  into  the  limits  of  undertakers  who  do 
not  supply  them,  which,  in  view  of  the  provisions  of 
the  Public  Health  Act,  1875,  and  sec.  35  of  the  Water- 
works Clauses  Act,  1847,  may  seriously  prejudice 
them  in  obtaining  a  supply  on  terms  which  they  can 
afford. 

(5)  In  the  case  of  some  undertakings  large  addi- 
tional quantities  of  water  are  available  beyond  the 
amounts  taken  and  distributed;  in  some  instances 
a  great  deal  of  the  water  taken  by  the  w-orks  runs 
to  waste. 

WATER     SUPPLIES     FROM     DISTANT     SOURCES. 

It  has  been  seen  that  many  towns  now  depend  for 
their  water  on  very  distant  sources.  The  Manchester 
supply  from  Lake  Thirlmere  is  brought  96  miles,  the 
Birmingham   supply  from  the  Elan  Valley  80  miles. 


tlie  Liverpool  supply  from  Lake  Vyrnwy  66  miles. 
Leicester,  Nottingham,  Derby  and  Sheffield  now  de- 
rive some  of  their  supplies  from  the  head-waters  of 
the  Derwent.  Bradford  obtains  water  from  the  Nidd 
Valley;  Birkenhead  is  constructing  a  new  supply 
from  the  river  Alwyn.  Barnsley,  Batley,  Cardiff, 
Tynemouth,  and  the  Fylde  Water  Board  all  use 
sources  w'hich  belong  geographically  to  other  areas. 

Water  Bills  have  frequently  been  opposed  in 
Parliament  on  the  ground  that  they  proposed  to 
appropriate  waters  which  did  not  belong  geographi- 
cally to  the  district  to  te  supplied.  As  long  ago  as 
1865  the  House  of  Commons  rejected  a  Bill  on  this. 
ground.  The  provision  recommended  by  the  Royal 
Commission  of  1869,  and  inserted  in  some  Acts,  re- 
quiring the  undertakers  of  a  distant  supply  to 
furnish  water  to  districts  on  the-  line  of  the  aque- 
ducts, does  not  fully  meet  this  objection. 

The  Tendring  Hundred  Water  and  Gas  Act,  1912, 
contained  a  provision,  obtained  by  the  Essex  County 
Council,  prohibiting  the  company  from  supplying 
water  derived  from  any  source  in  Essex  in  bulk  or 
otherwise  beyond  or  for  use  beyond  that  county 
without  the  consent  of  the  county  council. 

EFFECT    OF    NEW    WORKS    ON    EXISTING    SUPPLIES. 

Serious  questions  in  the  matter  of  water  supply 
arise  in  connection  with  the  utilisation  of  new 
sources  in  proximity  to  existing  sources  of  water 
supply.  In  the  case  of  surface  supplies  it  has  been 
seen  that  jjrovision  is  made  by  Parliament  in  pass- 
ing special  Acts  for  compensation  water.  This  prin- 
ciple has  not  been  generally  applied  to  underground 
supplies,  though  the  effect  of  sinking  a  well  and 
using  ijowerful  pumping  machinery  has  often  been 
to  affect  seriously  the  level  of  the  water  in  neighbour- 
ing wells.  The  practice  of  the  Court  of  Eeferees  in 
Parliament  used  to  be  to  refuse  a  locus  standi  to 
petitioners  against  a  BiU  who  alleged  that  they  would 
be  injured  by  the  abstraction  of  underground  perco- 
lating water.  This  has  now  been  altered,  and  a 
Standing  Order  empowers  the  Eeferees  to  admit  such 
petitioners  to  be  heard.  Since  1899  clauses  have  been 
inserted  for  the  protection  of  existing  wells  in  several 
Acts  authorising  pumping  schemes. 

HOUSES    WITHOUT    A    PIPED    SUPPLY. 

It  is  considered  that  the  provisions  of  the  present 
law  for  securing  a  satisfactory  supply  of  water  to 
houses  without  a  supply  are  not  wholly  adequate. 
The  power  of  the  inhabitants  of  a  district  to  compel 
a  proper  water  sujjply  to  be  furnished  is  determined 
by  the  provisions  of  sec.  35  of  tlie  Waterworks  Clauses 
Act,  1847,  within  the  limits  of  an  undertaking  to 
which  that  Act  applies.  In  jjlaces  not  within  statu- 
tory limits  the  inhabitants'  only  remedy  is  that  pro- 
vided by  sec.  299  of  the  Public  HeaUh  Act,  1875, 
which  enables  them  to  complain  to  the  Local  Govern- 
ment Board  that  the  local  autliority  have  made  de- 
fault in  providing  their  district,  or  a  part  of  it,  with 
a  proper  supply.  In  certain  cases  the  Board  may 
make  an  order,  enforceable  by  writ  of  mandamus, 
limiting  the  time  within  which  the  local  authority 
must  perform  their  duty  in  the  matter.  Some 
orders  have  been  made  by  the  Local  Government 
Board  under  this  section  requiring  local  authorities 
to  jjrovide  their  districts,  or  part  of  their  districts., 
with  a  proper  water  supply,  and,  as  the  board  point 
out  in  their  annual  reports,  it  frequently  happens 
that  they  are  able  to  secure  a  remedy  in  these  cases 
without  the  issue  of  an  order.  The  defect  in  the 
provision  in  the  Waterworks  Clauses  Act  as  a  means 
of  obtaining  a  piped  s.upply  of  water  is  referred  to 
in  the  report,,  and  it  is  pointed  out  that  the  defect 
of  the  Public  Health  Act  is  that  the  machinery  is 
cumbrous  and  can  be  set  in  motion  only  by  a  local 
complaint. 

In  the  case  of  isolated  premises  it  would,  it  is 
admitted,  be  unreasonablfe  to  require  the  local  autho- 
rity to  provide  a  supply  of  water,  and  machinery  is 
provided  to  enable  a  local  authority  to  compel  a 
supply  to  be  obtained  in  certain  circumstances.  A 
local  authority  may,  under  sec.  62  of  the  Public 
Health  Act,  1875,  compel  houses  within  their  district 
without  a  proper  supply  to  obtain  such  a  supply 
where  it  can  be  furnished  at  a  cost  not  exceeding 
the  water  rate  authorised  by  any  local  Act  in  force 
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in  the  district,  or.  where  there  is  no  local  Act,  at  a 
cost  not  exceeding  2d.  a  week,  or  such  other  cost  as 
the  Local  Government  Board  may,  on  the  apiilieation 
of  the  local  authority,  tloterurne  to  be  reasonable. 
and  in  default  of  the  owner  doing  the  necessary  work 
the  kKnil  authority  may  do  it.  This  section,  however, 
apparentl.v  applie.-.  only  where  there  is  a  supply 
which  can  be  brought  from  the  main.s  of  a  water 
company  or  local  authority.  The  cost  referred  to  in 
the  .section  is  the  cost  of  supply,  and  does  not  include 
the  expen.*e  of  briii.s.ug  the  supply  to  the  premises. 
It  does  not,  therefore,  assi.st  in  securing  a  proper 
supply  for  an  isolated  house,  where  there  is  no  ques- 
tion of  connecting  with  a  company  or  local  autho- 
rity's main. 

See.  70  of  the  Public  Health  Act,  1875,  enables  the 
local  authority  to  apply  to  a  court  of  summary  juris- 
diction to  close  temporarily  or  permanently  a  well, 
tank,  cistern,  or  pump  u.scd  or  likely  to  be  used  for 
drinking  purposes  so  polluted  as  to  be  injurious  to 
health.  This  section,  however,  gives  no  power  to 
require  a  proper  supply  to  be  substituted.  In 
London,  by  sec.  48  of  tlie  Public  Health  (London) 
Act,  1891,  an  occupied  hou.-ie  without  a  proper  and 
sufficient  s\ipply  of  water  is  a  nuisance,  and,  if  a 
dwelling-house,  is  deemed  to  be  unlit  for  human 
habitation.  There  is  no  similar  provision  in  the 
Public  Health  Act,  1875,  and  it  is  not  clear  whether 
a  house  without  a  proper  water  supply  would  come 
within  sec.  91  (i.)  as  premises  in  such  a  state  as  to 
be  a  nuisance  or  injurious  to  health.  The  contract 
which,  by  see.  14  of  the  Housing,  Town  Planning, 
&c..  Act,  1909,  implies  a  condition  that  a  house  shall 
be  in  all  respects  reasonably  fit  for  human  haliitation 
must  perhaps  be  understood  to  imply  that  the  house 
!■:.  provided  with  a  proper  water  supply.  In  rural 
districts  and  in  the  few  urban  districts  to  which  the 
power  has  been  given,  sec.  3  of  the  Public  Health 
(Water)  Act,  1878,  makes  it  the  duty  of  tlie  authority 
to  sec  that  every  occupied  dwelling-house  in  the  dis- 
trict has  within  a  reasonable  distance  an  available 
supply  of  whole.sonie  water  sufHcient  for  the  con- 
sumption and  u.se  for  domestic  purposes  of  the  in- 
mates of  the  hou.se.  Where  there  is  not  such  a  sup- 
ply, and  the  authority  are  of  opinion  that  such  a 
siq)ply  can  be  obtained  at  a  cost  defined  by  the  sec- 
tion (amounting  to  2d.  a  week,  or  3d.  a  week  if  the 
Local  Government  Board  so  determine)  the  authority 
may  take  proceedings  to  .secure  such  a  supply,  and 
the  owner  so  required  to  provide  a  supply  may,  under 
.sec.  4,  appeal  to  the  Local  Government  Board  against 
the  requirement.  Action  under  these  sections  is  com- 
paratively rare. 

A  further  safeguard  of  a  proper  supply  to  houses 
in  rural  districts  is  contained  in  sec.  6  of  the  Act  of 
1878,  which  provides  that  houses  in  rural  districts 
erected  or  rebuilt  after  the  date  of  the  Act  shall  not 
be  occupied  without  a  certifieate  from  the  sanitary 
authority  that  there  is.  provided  within  a  reasonable 
distance  an  available  su[)ply  of  wholesome  water. 
A  similar  provision  is  contained  in  sec.  48  of  the 
Public  Health  (London)  Act,  1891,  but  there  is  no 
similar  requirement  applying  to  urban  districts  out- 
side London.  Moreover,  the  maximum  i)enalty  for 
occupying  a  house  without  a  water  certificate  is  £10 
only. 

Outside  London,  therefore,  the  position  is  that 
rural  authorities  can,  under  a  penalty  of  £10,  re- 
quire a  certificate  to  be  obtained  that  a  proper  water 
supply  is.  available  before  new  or  rebuilt  houses  can 
be  occupied,  while  urban  authorities  cannot;  that 
all  local  authorities  can  compel  a  public  sujiply  to 
be  taken  where  a  main  is  available  within  the  limit 
of  cost  laid  down  in  sec.  62  of  the  Act  of  1875,  and 
that  where  there  is  no  main  available  rural  authori- 
ties may  compel  a  supply  to  be  furnished  for  exist- 
ing houses  within  the  limit  of  cost  laid  down  in 
sec.  3  of  the  Act  of  1878.  Beyond  tho-s©  limits  in 
rural  districts,  and  whore  no  main  is  available  in 
urban  districts,  there  is  no  power  under  the  general 
law  to  compel  the  provision  of  a  supply  of  water. 

PROPOSED    LEGISATION. 

The  following  fresh  legislation  has  V)oen  suggested 
•on  the  suVjject  of  water  supply:  — 

(1)  That  Rivers  Boards  should  be  establi.shed  to 
control  the  watcrshed.s  of  the  various  rivers  of  Eng- 
land and  Wales,  the  prevention  of  pollution  of  their 
.waters,  and  the  management  and  distribution  of  the 
water  supplies  derived  from  them,  and  of  the  under- 
ground sujjplies  of  their  areas. 

(2)  That  the  Local  Government  Board  should  be 
empowered  to  make  Provisional  Orders  for  the  com- 
pul.sory  acquisition  of  water  rights. 


(3)  That  in  schemes  for  supplying  towns  from  par- 
ticular river  ba.sins  provision  "should  be  made  for 
su|>plies  to   be  furnished  to  neighbouring  villages. 

(4)  Tnat  sec.  52  of  the  Public  Health  Act,  1875. 
should  be  amended  so  as  to  safeguard  further  the 
rights  of  local  authorities  with  regard  to  parts  of 
their  districts  placed  within  the  limits  of  statutory 
•companies  and   not  suiiplied  by  them. 

(5)  That  local  authorities  should  be  empowered  to 
make  by-laws  regulating  the  construction  of  shallow 
wells. 

(6)  That  local  authorities  should  be  empowered  to 
make  by-laws  as  to  the  provision  of  proper  water 
fittings. 

(7)  That  it  should  be  made  the  duty  of  the  local 
authority   to  obtain  orders  to  close  polluted  wells. 

(8)  That  local  authorities  should  be  empowered  to 
provide,  or  to  cause  to  be  provided,  a  supply  of 
water  for  a  group  of  houses,  and  to  apportion  the 
expenses  as  they  deem  just  among  the  owners  having 
houses  within  a  reasonable  distance  of  the  source  of 
supply,  with  an  appeal  to  the  county  council  or  to 
a  court  of  summary  jurisdiction  (in  place  of  the 
lirovisions  in  the  Public  Health  (Water)  Act,  1878). 

(9)  That  owners  should  be  compelled  to  lay  on 
water  where  a  pure  and  wholesome  piped  supiily  is. 
provided. 

(10)  That  further  power  should  be  given  to  prevent 
the  occupation  of  a  now  house  until  a  proper  water 
supply  is  provided. 

(U)  That  county  councils  should  be  empowered  to 
combine  contributory  places  in  different  sanitary 
areas  for  the  joint  provision  of  a  supply  of  water. 


HOUSING    IN   GLASGOW. 


AN    OVERCROWDED    AREA. 

Tlie  chief  saiiilaiy  iri-po.lor  of  (il:i.sf,'()vv.  Mr.  Peter 
Fyfe,  in  his  annual  repent  of  the  sanitation  of  the 
city  for  1914,  devotes  considerable  space  to  the  con- 
ditions prevailing  in  the  Cowcaddens  Ward,  which, 
he  says,  with  its  population  of  about  34,000  upon 
158  acres  of  land,  is  the  most  overcrowded  ward  in 
the  city;  215  per.sons  living  upon  each  acre  is  quite 
beyond  a  rea.sonable  number,  and  seems 'to  demand 
.s(jme  well-thought-out  measure,  having  for  its  aim  a 
gradual  reduction  of  this  congestion.  A  beginning 
had  been  made  during  the  past  year  upon  some  of 
its  darker  spots,  and  it  was  to  be  hoijed  that  the 
insanitary  dwellings  which  had  been  closed  under  the 
Housing,  Town  Planning,  &c.,  Act,  and  those  which 
still  await  condemnation  and  demolition,  would  not 
be  re-erected,  but  that  the  vacant  ground  would  either 
be  allowed  meantime  to  remain  vacant,  or,  if  utilised, 
would  contain  buildings  dedicated  to  purposes  having 
the  cleanliness  or  the  elevation  of  its  citizens  in  view. 
Under  the  Housing,  Town  Planning,  &c.,  Act,  1909, 
600  dwelling-houses  were  certified  as  being  in  a  state 
luifit  for  human  habitation,  128  of  these  being  in  tlio 
Cowcaddens  Ward.  There  were  still  a  considerable 
number  of  very  unsatisfactory  houses  in  it  awaiting 
attention,  but  meantime  the  lumbering  wheels  of  the 
law  stopped  further  progress  in  this  direction. 


Pollution  of  Streams. --.\t  the  last  meeting  of  the 
Warwickshire  County  (Council  the  medical  officer  of 
health  reported  that,  pending  the  completion  of  the 
new  works  at  the  Warwick  outfall  works,  the  town 
council  had  allowed  the  whole  of  the  crude  sewage 
to  go  into  the  river,  which  had  been  seriously  polluted. 
The  county  council  passed  a  resolution  that  a  report 
of  the  whole  matter  be  made  to  the  Local  Government 
Board  with  a  view  to  their  considering  what  steps 
can  be  taken  to  increase  the  powers  of  county  councils 
to  prevent  similar  pollution  of  streams. 

Primitive  Bridges IJridges    are    of    ancient   origin. 

Possibly  the  earliest  types  were  constructed  with  tie© 
trunks  thrown  across  the  stream;  at  other  times  large 
stones  were  hurled  into  the  river  to  form  piers,  on 
which  was  constructed  a  flooring  of  stones  or  timber. 
Several  of  this  latter  type,  says  Enrjineerinij,  appear 
to  have  been  built  in  England,  and  in  Devonshire 
the  remains  of  a  stone  bridge  constructed  across  the 
Dart  are  still  to  be  seen.  There  are  three  piers,  each 
composed  of  six  layers  of  granite  slabs  above  the 
foundation.  The  top  covering-stones  are  about  15  ft. 
long  by  6  ft.  wide,  the  whole  mass  being  entirely  held 
together  by  its  own  weight. 
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Points  Respecting  Reinforced  Concrete  for  Roads, 

Sewerage,  &c.* 

By   ARTHUR   E.    COLLINS,    m.inst.c.e.,   City    Engineer   of  Norwich. 


The  ease  with  which  the  best  shapes  for  any  par- 
ticular construction  can  be  obtained  in  reinforced 
concrete  has  always  made  it  a  fascinating  material 
to  engineering  and  architectural  designers.  Its 
durability  has  been  proved  in  many  ways,  including 
tlie  life  of  reinforced-concrete  houses  built  in  New- 
castle-on-Tyne  half  a  century  or  more  since.  When 
the  brick  walls  of  the  sea  lock  at  Lowestoft  were 
pulled  down  some  years  since,  the  writer  saw  hoop- 
iron  reinforcing  taken  out  quite  free  from  rust.  It 
had  been  in  position  between  high  and  low  water  for 
half  a  century  or  more ;  its  oonditiou  was  due  to  tlie 
protecting  influence  of  mortar.  All  the  reinforcing 
iron  found  was  in  equally  good  state.  That  reinforced 
concrete  is  reliable  is  shown  by  the  large  number 
of  bridges,  reservoirs,  piers,  wharves,  sewers  and 
buildings  of  all  sorts  constructed  of  it,  and  giving 
good  service.  Where  failures  have  occurred  good 
reasons  have  been  found,  and  the.se  failures  have  not 
indicated  properly  designed  and  made  reinforced 
concrete  to  be  an  improper  material  for  use  under  a 
wide  variety  of  conditions. 

In  the  early  days  of  reinforced  concrete  too  much 
reliance  was  placed  on  the  surface  adliesion  of  con- 
crete to  steel,  and  neither  sufficient  knowledge  nor 
care  was  exhibited  in  properly  disposing  the  rein- 
forcement, nor  in  making  and  using  the  concrete. 
Accumulating  experience  has  largely  remedied  this, 
and  to-day  good  methods  are  well  known  and  generally 
applied ;  but  it  depends  on  the  responsible  engineers 
of  works  to  ensure  that  they  are  applied. 

The  average  municipal  engineer  has  neither  the 
time  nor  the  staff  to  make  the  voluminous  calcula- 
tions necessary  to  design  in  this  material,  and  must 
be  satisfied  by  the  use  of  tables  after  carefully  check- 
ing them.  The  "  Manual  of  Reinforced.  Concrete,"  by 
Marsh  and  Dunn  (Constable  &  Co..  10  Orange-street, 
Leicester-square,  W.C.),  is  of  great  use  to  one  engaged 
in  designing.  The  "  Graphical  Handbook  for  Rein- 
forced-concrete  Design,"  by  J.  Hawksworth  (published 
by  Crosby  Lockwood),  has  proved  most  useful  in  the 
writer's  oflBce. 

Anyone  using  these  tables  should  note  that  the  best 
British  practice  allows  of  somewhat  higher  values  for 
concrete  in  compression  than  the  constants  in  Hawks- 
worth.  Hawksworth  refers  to  the  New  York  Building 
Law,  wherein  the  maximum  allow:ible  compression  in 
concrete  is  500  lb.  on  the  square  inch,  whereas  the 
Draft  of  Regulations  of  the  London  County  Council 
for  Reinforced  Concrete  of  April,  1915,  proposes  the 
following:  — 


London  County  Council,  and  Concrete  Institute,  and 
gives,  in  a  much  more  concise  form  than  the  writer 
is  capable  of,  a  very  complete  set  of  working  rules 
for  reinforced-concrete  design  and  construction,  and 
excepting  for  suggestions  on  a  few  points  no  further 
reference  will  be  made  to  rules. 

Where  the  reinforcement  bars  are  not  suflaciently 
long,  the  writer  prefers  to  joint  them  by  hooking, 
tieing  the  hook  and  making  quite  sure  the  bars  are 
drawn  very  tightly  together  before  concreting.  If  this 
precaution  be  omitted  serious  results  may  obtain.  It 
is  obvious  if  any  space  improperly  left  between  the 
hooks  be  filled  with  concrete  its  strength  is  quite 
inadequate  to  prevent  the  hooks  drawing  more  or 
less  together  when  the  reinforcement  is  thoroughly 
stressed. 

The  writer  was  much  concerned  when  he  drove  his 
first  reinforced-concrete  piles,  several  years  since,  by 
the  extensive  shattering  of  their  tops,  and  by  the 
difficulty  of  making  them  penetrate  the  layer  of 
faggots  carrying  the  railway  bank  he  was  operating 
in  across  a  marsh.  The  piles  had  been  made  several 
months,  but  had  little  strength.  On  considering  the 
matter  it  was  remembered  there  had  been  a  month 
of  severe  frost,  followed  by  cold  weather,  commencing 
shortly  after  the  piles  were  cast,  hindering  the  set- 
ting. The  period  allowed  for  setting  was  increased 
by  the  duration  of  frost,  but  allowance  was  omitted 
for  the  slow  thawing  during  the  cold  period  following 
the  frost. 

The  remainder  of  the  piles  were  not  driven  until 
thoroughly  set,  and  no  further  trouble  arose. 

About  fifteen  years  since  the  writer  constructed 
reinforced-concrete  floors  in  a  large  building  he  was 
then  erecting.  To  obtain  lightness  he  used  furnace 
clinkers  largely  in  his  aggregate.  His  equanimity 
was  much  upset  by  the  forward  movement  of  the 
whole  front  wall  of  the  building,  four  storeys  high, 
upon  the  asphalt  dampcourse,  which  investigation 
showed  to  be  due  to  the  presence  of  sulphur  in  the 
clinkers,  resulting  in  expansion  of  cement  in  the  con- 
crete floors.  The  movement  amounted  to  less  than  i  in., 
and  did  not  continue,  nor  have  the  floors  given 
trouble ;  but  furnace  clinkers  have  not  been  used 
since. 

When  constructing  reinforced  concrete,  see  to  it 
that  all  reinforcement  is  properly  placed,  supported, 
and  not  displaced  by  the  concreting  operations.  If 
this  be  not  done,  disaster  may  easily  result. 

Mr.  R.  S.  Greenman,  in  a  paper  on  "  Causes  of 
Concrete  Failures,"  presented  to  the  American  Society 


Feoportion  by  Volume, 


Cement. 

Sai.d. 

Coarse 
material. 

Cement. 

Sand. 

Coarse 
material. 

Cement. 

Sand. 

Coarse 
material. 

Cement. 

Sand. 

Course 
material. 

1 

2 

4 

I'2 

2 

4 

1-5 

2 

4 

2 

2 

4 

Direct  compressive  stress 

Extreme     flexural      com- 
pressive stress  in  beams. 

Shearing  stress       

tirip  or  adhesion  hetween 
concrete  and  steel  bars, 
hooked  at  both  ends. 

'Grip  or  adhesion  between 
concrete  and  steel  bars, 
otherwise    effectivel}' 
anchored  at  the  ends. 
Tensile  stress         

Pounds  per  square  inch. 
600 
600 

60 
100 

60 

Nil 

Pounds  per  square  inch. 
650 
650 

05 
100 

60 

Nil 

Pounds  per  square  inch, 
700 
700 

70 
100 

60 

Nil 

Pounds  per  square  inch. 
7511 
750 

75 
100 

60 

Nil 

Increased  compressive  stress  is  permissible  in  the  core  of  a  pillar  suitably  hooped. 


Anyone  likely  to  require  to  design  work  in  reinforced 
concrete  should  study  the  London  County  Council 
Draft  of  Regulations  to  be  made  under  the  provisions 
of  sec.  23  of  the  London  County  Council  Act,  1909, 
with  respect  to  reinforced  concrete,  dated  (!!ounty 
Hall,  Spring-gardens,  April,  1915.  It  embodies  much 
of  the  work  of  the  Joint  Committee  of  the  Royal  In- 
stitute of  British  Architects,  Institution  of  Municipal 
and  County  Engineers,  District  Surveyor.?'  Associa- 
tion,   Institute  of   Builders,    War    Office,   Admiralty, 


for  Testing  Materials,  states  "  that  reasons  for  poor 
concrete  have  been  proportioned  as  being  90  per  cent 
due  to  poor  workmanship,  8  per  cent  due  to  poor, 
aggregates,  and  2  per  cent  to  poor  cement.  The  per- 
centages are  not  due  to  tabulations,  but  are  those 
prevailing  in  the  minds  of  many  who  have  had  con- 
siderable opportunity  for  inspection  of  concrete,  ))oth 
good  and  bad."  Without  expressing  an  opinion  upon 
these  percentages,  it  is  obvious,  seeing  most  engineers 
test  their  cement,  that  the  use  of  bad  cement  is  not 
likely  to  be  a  cause  of  failure;  again,  engineers  are 
usually  able  to  ascertain  the    quality  of    aggregates 
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before  use.  How  many  of  us,  however,  have  the 
opportunity  to  completely  check  the  labour  on  our 
works  ?  To  say  the  least,  it  is  probable  Mr.  Green- 
man's  percentages  are  not  far  from  actuality. 

Care  must  be  exercised  all  around.  For  instance, 
water  flowing  from  woodlands  containing  vegetable 
extractives  has  a  prejudicial  effect  on  cement.  Aggre- 
gates, such  as  destructor  clinker,  containing  free  lime 
are  injurious.  In  his  own  work  the  writer  has  had 
concrete  walls,  pavements,  steps,  and  other  construc- 
tions injured  thereby.  Clinker,  coke  breeze,  and  other 
aggregates  containing  sulphur,  must  always  be 
avoided;  they  are  destructive  of  cement.  Some  shale 
liricks  contain  sulphur,  and  old  bricks  of  this  variety 
are  unsuitable  for  concrete  aggregate.  The  writer  is 
aware  of  great  difficulties  which  arose  with  the  brick 
walls  of  an  important  reservoir  built  with  shale 
bricks,  also  with  the  walls  of  a  sprinkler  filter  installa- 
tion. The  cement  in  the  mortar  became  quite  changed. 
In  one  case  it  had  the  appearance  of  unset  chalk 
lime  paste  after  a  life  of  a  year,  although  when  first 
built  the  cement  mortar  set  well. 

Probably  the  best  material  for  the  aggregate  of 
engineering  reinforced  concrete  is  broken  Portland 
stone.  This  should  be  used  without  screening,  but 
care  must  be  taken  to  remix  the  various  sizes  if  they 
sort  themselves  in  transit.  Mr.  J.  P.  Wells,  an 
acknowledged  expert  on  reinforced  concrete,  thinks 
very  highly  of  this  aggregate.  Its  specific  gravity  is 
not  higli;  it  breaks  with  a  roughly  fractured  surface, 
and  there  appears  to  be  an  affinity  between  it  and 
cement,  with  the  result  that  where  concrete  made 
with  it  is  crushed  the  fractures  do  not  generally 
follow  the  surfaces  of  the  individual  stones ;  whereas, 
in  the  case  of  river  ballast,  and  of  many  varieties 
of  stones,  this  cannot  be  said. 

The  earliest  use  of  reinforced  concrete  in  road 
foundations  known  to  the  writer  was  by  the  president 
when  engaged  in  road  improvements  in  advance  of 
tramway  construction  for  the  Middlesex  County  Coun- 
cil. In  one  of  these  roads  the  writer  visited  with  him 
the  regrading  necessitated  a  considerable  depth  of 
clay  fill;  to  avoid  the  worst  consequences  of  settle- 
ments he  covered  this  with  a  reinforced-concrete  raft. 
Upon  recent  inquiry  the  writer  ascertained  this  liad 
lieen  successful.  The  reinforcement  did  not  consist 
of  fencing  wire,  which  is  now  advertised  as  sufficient, 
but  of  moderately  heavy  round  bars — probably  J  in. 
diameter — laid  about  1  ft.  apart  each  way,  embedded 
in  the  concrete. 

The  writer  has  had  no  experience  with  the  use  of 
the  meshed  wires  similar  to  fencing  wire  now  sold 
for  concrete  road-bed  reinforcement,  and  hopes  some 
member  who  has  used  it  will  give  the  benefit  of  his 
experience. 

Reinforced  concrete  is  particularly  adaptable  for 
pile  construction,  whether  they  are  cast  before  driving 
or  the  mould  is  prepared  in  the  ground  by  driving 
a  shell,  the  reinforcement  inserted,  and  the  pile  cast 
in  situ,  withdrawing  the  shell  simultaneously  with 
the  casting.  Large  numbers  of  piles  cast  in  situ  are 
not  reinforced.  Probably  the  best  known  in  this 
country  of  the  in  situ  piles  are  the  Simplex  piles. 

For  interesting  detailed  descriptions  and  illustra- 
tions of  reinforced-concrete  piling,  see  Mr.  A.  K.  Gal- 
braith's  paper  on  p.  356  of  vol.  xxxi.  of  the  "Pro- 
ceedings." 

Reinforced  concrete  is  a  most  adaptable  and  suit- 
able material  for  constructing  manholes,  underground 
chamliers,  &c.,  in  unstable  or  water-bearing  ground. 
The  structures  can  Vie  moulded  in  the  dry  and  sunk 
to  the  required  depths,  necessitating  the  minimum 
of  timbering  and  pumping. 

About  twenty  years  since  the  writer  sunk  a  large 
double  screening  chamber  to  many  feet  below  water 
level  in  very  bad,  freely  permeable  ground.  The 
work  was  quite  successful  in  construction,  and  has 
cost  nothing  to  tnaintain. 

For  retaining  and  abutment  walls  reinforced  con- 
crete is  especially  suitable,  particularly  where  great 
width  of  foundation  and  weight  are  wanted,  as  in 
many  dock  walls.  The  walls  can  be  constructed  with 
flat  plate  or  deck  foundations,  of  any  desired  exten- 
sion, vertical  flanges,  buttresses  or  revetments,  and 
weighting  shelves  moulded  at  the  back  of  the  wall, 
so  that  the  whole  construction  is  monolithic.  The 
foil  removed  in  preparing  the  foundation  can  be  filled 
in  on  the  plate  or  deck  foundation,  and  upon  the 
weighting  shelves  at  the  back  of  the  wall  to  provide 
the  necessary  weisht. 

A  most  interesting  and  economical  design  on  the 
Hennebique  system  appears  on  pages  374-5  of  vol. 
xxxi..  1904-5,  of  the  "Proceedings,"  where  the  ex- 
pense of  laying  the  foundation  plate  or  deck  at  the 


level  of  the  foot  of  wall  is  avoided,  and  a  very  good 
use  of  reinforced-concrete  piles  is  introduced  to  sup- 
port the  deck  at  a  relatively  high  level.  This  wall 
was  estimated  to  cost  one-half  that  of  an  ordinary 
gravity  dock  wall. 

Some  drawings  of  executed  reinforced-concrete 
bridges  are  placed  before  you,  but  it  is  not  proposed 
to  lengthen  this  introductory  paper  by  detailed  de- 
scriptions of  the  work. 

(1)  Working  drawings  of  Dolphin  Bridge,  Norwich, 
across  the  river  Weusum;  designed  by  the  author 
and  built  by  administration  under  him  in  1908.  In 
the  attempt  to  get  a  pleasing  surface  to  the  visible 
faces  of  this  bridge,  the  author  used  a  mixture  of 
cement  with  mica  and  quartz  sand  and  fine  gravel 
obtained  from  china  clay  works  for  a  thickness  of 
about  1  in.,  and  scrubbed  the  surface  immediately 
he  could  remove  the  moulds.  The  spandrils  were 
cast  against  embossed  sheet  steel  plates  to  obtain  the 
decoration  in  slight  relief.  These  plates  were  sup- 
plied by  the  British  Stamped  Metal  Ceiling  Com- 
pany, Limited,  97  Queen  Victoria-street,  B.C. 

(2)  Coppermill  Bridge,  between  Staines  and 
Windsor,  across  the  river  Colne ;  designed  and  built 
by  D.  G.  Somerville  &  Co.,  Limited,  120  Victoria- 
street,  S.W.,  in  1914.  The  cost  was  about  15s.  per 
foot  super,  of  bridge  proper— i.e.,  excluding  wing 
walls.  The  aggregate  was  dredged  at  the  site.  The 
reinforcement  is  all  of  ordinary  round  bars.  The 
designers  have  lent  me  the  calculations  for  this 
bridge  for  your  information. 

(3)  Culverley  Bridge,  15  ft.  span.  This  bridge  was 
built  by  the  Trussed  Concrete  Steel  Company, 
Limited,  Caxton  House,  S.W.,  for  the  New  Forest 
District  Council,  using  Kahn  system  reinforcing 
bars.    It  was  erected  in  1914. 

(4)  Bridge  at  Prescott ;  seven  spans  11  ft.  to  27  ft. ; 
designed  by  Mr.  H.  Kempton  Dyson,  Denison  House, 
S.W. ;  built  in  1914,  using  Kahn  system  reinforcing 
bars. 

The  object  of  exhibiting  these  working  drawings 
is  to  show  those  who  have  not  yet  had  to  do  this  .sort 
of  work  how  some  other  people  have  carried  it  out. 

The  writer  has  used  reinforced  concrete  largely  in 
sewer  construction,  and  with  great  economy.  The 
36-in.  pumping  rising  main  at  Norwich  was  con- 
structed in  this  material  .some  ten  years  since  on 
the  "  Bonna  "  system.  It  has  been  entirely  success- 
ful in  all  respects.  The  pipe  cost  about  one-half 
that  of  a  cast-iron  pipe  and  three-quarters  that  of  a 
steel  pipe.  It  has  cost  nothing  in  maintenance,  and 
appears^  as  good  as  new.  A  description  of  this  pipe 
may  be  seen  in  the  author's  paper,  page  185,  vol. 
xxxiv.,  1907-8,  of  the  "Proceedings."  The  pipes 
were  made  by  the  Columbian  Fireproofing  Company; 
the  present  makers  are  Messrs.  Hughes  &  Lancaster, 
IG  Victoria-street,  S.W. 

There  are  considerable  lengths  of  reinforced-con- 
crete gravitating  sewage  and  surface  water  sewers  in 
Norwich  from  42  in.  diameter  down  to  21  in.  Some 
have  been  laid  a  quarter  of  a  century.  All  have 
been  entirely  sati.=  factory ;  no  repairs  have  been  done 
to  any  of  them,  and  they  are  as  good  as  when  laid. 

A  cheap  and  convenient  combination  of  concrete 
with  steel  can  l>e  used  for  the  construction  of  cul- 
verts as  follows:  — 

Prepare  a  suitable  concrete  bed,  finishing  to  about 
1  in.  below  invert  level,  on  this  bone  in  concrete 
supports,  say  3  in.  by  3  in.,  by  about  1  in.  high,  to 
the  desired  gradient  and  height  to  support  sheet  iron 
or  steel  slip-jointed  pipes;  cover  the  pipes  with  con- 
crete to  the  desired  thickness.  Using  suitable  con- 
crete, the  construction  may  be  buried  the  day  after 
construction.  Eventually  the  sheet  metal  will  rust 
away,  leaving  a  concrete  interior  surface  t-o  the  cul- 
vert. If  it  be  desired  to  avoid  this,  insert  a  spiral 
of,  say,  T%-in.  or  J-in.  wire  to  fit  sheet  metal  pipe, 
the  pitch  of  spiral  being,  say,  9  in.,  place  a  collap- 
sible mould  2  in.  smaller  than  the  pipe  concentrically 
within  it,  and  run  the  annular  space  full  of  fine  con- 
crete. This  is,  of  course,  done  before  the  pipes  are 
laid.  Allow  for  the  lap  of  the  slip  joints  when  cast- 
ing the  interior  concrete. 

The  writer  has  used  such  construction  (omitting 
the  concrete  lining)  successfully  and  economically 
in  a  trench  from  which  the  tide  could  not  at  all  times 
be  excluded. 


Pudlo. — In  an  hotel  situated  in  a  very  exposed 
position  in  Surrey  (at  a  height  of  1,000  ft.  above  the 
sea  level)  it  was  decided  to  rough-cast  in  Portland 
cement  and  Pudlo,  We  understand  that  the  archi- 
tects are  very  pleased  indeed  with  the  weather- 
proofing  results. 
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The  Reconstruction  of  Roads  in  Belglum."^ 

By  HENRI  VANDERVIN,  Ingeuieixr  en  clief  Directeur  des  Fonts  et  Chaus.sees  de  Belgique. 


The  Belgian  road  systeni  is  very  extensive — perhaps 
tlie  most  extensive  in  the  world  in  proportion  to  the 
area.  It  covers  more  than  10,000  kilometres  (6,21-1 
miles)  of  principal  roads  (routes  dc  grande  comnmni- 
catiou)  in  addition  to  a  considerable  length  of 
"  vicinal  "  roads— that  is  to  say,  roads  which  have 
not  the  character  of  large  thoroughfares  traversing 
the  whole  country,  or  an  important  part  of  it.  These 
vicinal  roads  are  established  and  maintained  by  the 
communes  with  the  financial  assistance  of  the  Govern- 
ment (State  and  Provinces),  whose  subsidies  grow 
constantly  more  considerable,  thus  affording  eloquent 
testimony  to  the  part  taken  by  the  higher  authorities 
in  the  improvement  of  this  system.  I  shall  only 
deal  here  with  the  great  thoroughfares  (chemins  de 
grande  communication)  corresponding  to  the  main 
roads  of  the  United  Kingdom.  Their  length  attained 
3,241  kilometres  in  1830,  on  the  establishment  of  the 
Monarchy.  In  1911  it  amounted  to  9,787  kilometres. 
The  improvement  has  therefore  been  one  of  consider- 
able extent,  and  its  development  for  a  small  country 
whose  territory  covers  an  area  of  2,945,104  hectares 
(7,277,352  acres)  is  remarkable,  as  will  be  generally 
agreed.  These  main  roads  are  divided  into  two 
classes,  the  most  important  extending  to  8,192  kilo- 
metres; but  the  condition  of  this  large  network  of 
roads  in  an  important  part  of  the  country  left  a  great 
deal  to  be  desired. 

Many  of  our  roads  still  leave  much  to  be  desired, 
in  spite  of  the  enormous  expenses  which  have  been 
incurred  since  the  revival  of  road  traffic ;  many  will 
have  been  seriously  damaged  by  military  traific  and 
strategic  operations.  It  will  be  necessary  to  recon- 
struct them  to  a  considerable  extent,  in  order  to 
ensure  to  Belgium  that  fresh  start  which  her  activity 
nmst  undertake  on  emerging  from  her  present  suffer- 
ings. It  will  be  necessary  to  avoid  the  infatuj,tion 
for  a  uniform  system,  to  adapt  to  each  case  ;he  kind 
and  type  most  suitable ;  but  everywhere  ihe  work 
must  be  carried  out  with  the  proper  materials  and 
care  of  execution  in  order  to  obtain  surfaces  which 
are  smooth,  and  all  of  a  width  which  will  allow  the 
passing  of  vehicles  and  prevent  the  traffic  from  fol- 
lowing a  single  track.  It  will  be  necessary  to  adopt 
a  moderate  camber,  to  abolish  it  altogether  at  curves, 
and  to  replace  it  by  a  transversal  inclination,  to 
widen  the  metalling  at  these  points,  to  rectify  the 
alignment,  to  provide  good  foundations,  and  to  make 
the  surface  such  that  the  formation  of  a  quatitity 
of  dust  will  be  prevented. 

The  expense  will  be  enormous,  but  it  will  le  re- 
munerative in  view  of  the  development  of  traffic  upon 
the  roads  which  has  already  taken  place,  and  \/hich, 
there  is  no  doubt,  will,  in  the  future,  show  a  still 
greater  increase. 

But  it  is  not  only  the  reconstruction  of  the  metalled 
roads  in  certain  points  to  which  our  attention  shculd 
be  directed.  The  pedestrian  does  not,  as  a  rule,  enjoy 
the  facility  and  comfort  on  our  country  roads  to  which 
he  has  a  right.  The  flood  of  traffic  which  must  go 
on  over  our  roads  should  be  able  to  flow  with  efse 
in  all  its  diverse  forms. 

THE    ENGLISH    MODEL. 

Those  who  in  these  terrible  times  have  been 
sojourning  in  this  hospitable  country  of  England  will 
carry  away  with  them  a  vivid  impression  of  the 
advantages  and  charm  of  domestic  life  outside  those 
large  centres  where  the  business  of  the  day  is  carried 
on.  Many  will  go  back  with  the  desire  and  intention 
of  establishing  their  homes  also  outside  the  towns. 
But  in  order  that  life  in  the  country  may  be  carried 
on  with  all  the  comfort  which  is  assured  to  it  in  the 
United  Kingdom,  it  is  particularly  important  that 
a  country  road  should  be  as  convenient  to  traverse 
as  the  streets  of  a  town. 

In  England  the  pedestrian  has  usually  by  the  side 
of  the  road  his  own  path,  which  is  inviolable.  On 
most  of  the  main  roads  he  finds  a  sidewalk  which 
is  reserved  for  him.  upon  which  he  can  stroll  in 
peace  without  fear  of  motor  car,  motor  cycle  or  bicycle, 
and  this  sidewalk  is  often  covered  very  economically 
with  a  layer  of  gravel— sometimes,  at  the  edge  of  the 
road,  with  a  light  tar-macadam,  sometimes  even  with- 
out  any  kerb.     Thus  the   sidewalk  easily  gets  rid  of 

•  From  a  paper  read  at  the  recent  National  Eoad  Con- 
ference in  London. 


the  water,  is  firm  under  foot,  clean,  easily  main- 
tained and  convenient  for  walking. 

In  Belgium — we  may  as  well  admit  it — the  side- 
walk, when  it  exi.sts,  has  usually  lieen  constructed 
for  the  benefit  of  cyclists,  and  sometimes  the  motor 
cycle  it.self  has  been  admitted  on  it.  The  pedestrian, 
if  he  ventures  upon  it,  is  the  prey  of  a  perpetual  fear 
of  destruction,  and  at  every  moment  has  to  step  out 
of  the  way  to  allow  a  machine  to  pass  him. 

Why  should  not  that  which  is  carried  out  in  England 
be  possible  with  us  ?  We  possess  country  roads  which 
are,  as  a  rule,  wider  than  those  in  England.  From 
this  splendid  width  we  do  not  derive  all  the  advan- 
tage that  we  might  by  regulating  the  traffic  of  vehicles 
and  pedestrians.  The  roadsides  outside  the  metalling 
are  almost  unused,  or  at  least  used  only  for  a  cycle 
track.  It  should  be  simple  to  find  in  them  all  that 
is  necessary  for  the  purpose  of  excellent  sidewalks. 
In  cases  where  the  width  of  the  road  is  not  great, 
the  system  often  adopted  in  England — which  consists 
in  covering  the  road  with  metalling  over  its  whole 
width,  with  the  exception  of  a  sidewalk  on  one  side 
only — seems  to  me  to  present  great  advantages.  The 
bicycle  must,  of  course,  run  on  the  metalling,  which 
has  a  surface  so  smooth  that  the  cyclists  have  no 
ground  for  complaint. 

Undoubtedly  the  drainage  of  water  requires  pre- 
cautions and  certain  engineering  provisions ;  but 
when  these  have  been  well  though  simply  established 
this  can  be  thoroughly  ensured,  and  on  such  lines 
that  the  watering  of  tine  metalling,  which  is  so  essen- 
tial to  its  good  preservation,  can  be  in  this  way  even 
better  effected  than  when  this  metalling  is  bordered 
only  by  earth  sidewalks  which  retard  the  water  and 
through  which  it  filters.  Exjyerie/iria  maqistra!  The 
ruling  formula  of  the  engineer  here  again  exemplifies 
its  truth  by  the  example  of  the  good  roads  in  England. 

ROADSIDE     TREES. 

On  the  other  hand,  our  roads  possess  one  notalile 
point  of  superiority  in  that  beautiful  adornment 
which  is  afforded  by  the  rows  of  trees  which  cover, 
as  with  an  arch,  a  portion  of  the  roadway,  giving 
welcome  shade  in  the  heat  of  summer,  while  in  the 
rainy  season  they  lose  their  leaves  and  allow  the  air 
to  sweep  freely  over  the  road.  And  what  an  adorn- 
ment it  is,  giving  as  one  travels  over  some  beautiful 
road  the  impression  of  passing  along  a  broad  avenue 
of  some  great  private  domain.  Let  us  carefully, 
jealously,  preserve  our  plantations  of  trees. 

At  the  same  time,  it  is  a  question  whether  the 
position  of  the  trees  on  the  ridges  of  the  roadsides 
is  always  the  be.st.  To  the  frontager  who  comiilains 
the  natural  reply  is  that  he  must  be  expected  to  put 
up  with  a  certain  amount  of  nuisance  in  view  of  the 
many  advantages  which  the  road  brings  him.  If, 
however,  the  nuisance  can  be  avoided,  why  should 
one  not  avoid  it  .'  And  when  a  building  is  erected 
on  the  frontager's  land  and  suffers  from  damp  owing 
to  the  trees,  it  liecomes  necessary  to  sacrifice  the 
tree,  an  element  of  general  well-being,  to  prevent 
undue  injury  to  an  individual  interest.  On  the  main 
roads  where  they  traverse  urban  areas,  even  in  the 
villages,  it  becomes  the  rule  to  do  away  with  trees 
and  the  exception  to  preserve  them. 

The  position  of  the  tree  on  the  edge  of  the  road 
when  the  latter  is  Inroad  is  due  to  the  primary  idea 
which  leaves  to  the  traffic  of  vehicles  the  entire 
breadth  of  the  road,  whether  metalled  or  unmetalled. 
and  if  the  sides  can  be  done  away  with,  or,  at  any 
rate,  converted  into  side-walks,  the  tree  might  be 
placed  at  a  di.stanee  from  the  ridge.  In  this  way 
it  is  often  possible  to  carry  out  a  very  satisfactory 
alteration. 

What,  then,  is  the  best  course  to  adopt  ?  Again, 
let  us  avoid  any  rigid  rule,  any  general  and  absolute 
regulation.  By  this  means  the  requirements  both  of 
the  seeker  after  the  beautiful  and  of  the  utilitarian 
may  be  satisfied.  Let  each  case  be  examined  and 
decided  upon  by  taking  note  of  the  surrounding  cir- 
cumstances. The  traffic  is  not  the  same  everywliere; 
its  intenisity  and  its  character  vary.  Soils  are  of 
many  kinds,  localities  are  different,  the  atmosphere 
varies,  and  so  also  do  the  longitmlinal  and  cross 
sections.  On  the  same  road  the  position  of  the  trees 
should  often  be  modified,  according  to  the  situation. 
The   danger   that   at  certain   points   the   position    of 
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the  trees  might  form  an  obstacle  to  the  motorist's 
view  must  also  be  taken  into  consideration.  An 
absolute  rule  therefore  would  be  irrational. 

Moreover,  the  tree  is  a  charming  friend,  but  one 
whose  friendship  is  not  fully  acquired  until  many 
years  have  pas.^ed.  In  England  it  is  perhaps  more 
fully  appreciated  than  anywhere  else";  it  is  respected, 
it  is  protected,  it  is  given  its  independence,  it  is  not 
mutilated.  The  beauty  of  its  natural  form  is  more 
resi)ected  in  that  it  is  not  lopped  to  an  exaggerated 
height,  nor  is  it  allowed  to  be  so  absurdly  shaped  as 
to  bear  the  appearance  of  a  baOoon  perched  on  the 
top  of  a  bare  pole.  Everywhere  this  policy  finds  a 
rich  reward. 

If  we  have  beautiful  trees,  let  us  spare  them  as  far 
as  possible  (in  that,  indeed,  the  Government  is  con- 
cerning itself)  even  if  they  hapiien  to  be  in  unfortu- 
nate situations.  In  such  places  let  us  plant  the  new 
ones  with  better  judgment. 

(Considerations  of  the  same  kind  should  preserve 
us  from  too  monotonous  alignments,  in  accordance 
witli  which  buildings  stretch  in  uninterrupted  lines 
from  one  end  to  another  of  the  road.  If  we  were  to 
continue  to  pursue  tliis  course  our  urban  main  roads 
would  soon  be  quite  insipid,  dull  and  vulgar.  Fare- 
well to  the  picturesqueness  whicli  is  caused  by 
variety  and  the  unexj^ected,  nowhere  a  projection 
which  strikes  one's  eye  in  the  monotonous  vista. 
"  Boredom  was  one  day  born  of  uniformity." 

AIB   AND    LIGHT. 

The  Belgian  Government  has  already  required  that 
along  many  of  the  new  roads  there  shall  he  a  definite 
space  betwe<'n  the  road  and  the  building  line.  We 
must,  it  seems,  proceed  with  determination  upon 
this  course  in  order  to  ensure  to  our  road?.,  at  any 
rate  outside  the  large  centres,  air  and  light,  and  the 
adornment  of  gardens  at  their  sides.  Comparatively 
narrow  roads  can  in  this  way  be  transformed  to  some 
ext<!nt  into  broad  thoroughfares.  Those  who  have 
lived  in  England  will  carry  away  with  them  in  this 
respect  a  very  strong  impression  in  the  picture  of 
modern  thoroughfare.*,  broad  and  pleasing  in  spite 
of  the  actual  roadway  being  often  of  quite  a  mode- 
rate width. 

What  a  lesson,  too,  do  the  English  teach  us  in  the 
matter  of  their  fences.  .<<)  often  consisting  of  I)eauti- 
ful  hedges,  wide  and  tliiik.  whose  green  defies  even 
the  sadness  of  the  winter.  This  allows  those  on  both 
sides  of  the  liedge  to  profit  by  the  air  and  liglit  of 
the  ne-ghbouring  garden,  or  of  the  road,  a.-;,  the  case 
may  be,  whereas  our  gardens  are  shut  in  by  walls, 
which  form  airtight  [inrtitions,  jireventing  the  air 
from  ventilating  the  confined  atmosi)here,  filling 
with  sadness  all  the  little  cell-like  courtyards,  and 
forming  a  lifeless  screen  the  whole  length  of  the 
road. 

OUT    OF    EVIL   .    .    . 

]^[any  of  our  highways  will  have  suffered  much, 
some  are  absolutely  in  ruins.  In  reconstructing 
them  it  is  by  some  such  considerations  as  these,  1 
think,  that  we  should  )>e  inspired.  Out  of  evil  must 
arise  good.  The  destruction  must  l:>e  made  the 
opportunity  of  a  reconstruction  in  a  modern  spirit, 
with  attention  paid  to  life,  comfort  and  cheerfulness. 

The  ruin  of  many  Iniildings  is  an  opportunity 
which  should  l>e  seized  for  a  modification  in  this 
direction.  In  some  instances  it  will  no  doubt  be 
desirable  to  consider  whether  the  operations  should 
not  be  even  more  radical,  whether  instead  of  a  local 
improvement  it  would  not  be  better  to  effect  a  com- 
plete diversion  of  the  road  and  to  reconstruct  it 
entirely  in  a  modern  spirit. 

Those  critical  points  in  the  Belgian  road  system 
formed  by  l>ridges,  where  the  interests  of  the  road- 
way and  the  waterway  are  in  conflict,  will  un- 
doubtedly in  many  cases  need  very  special  considera- 
tion. The  destruction  of  these  works  will  have  been 
very  general,  the  adjoining  lands,  will  often  have 
suffered  also,  and  their  ruin  will  form  an  excuse  for 
considering,  for  the  ap|iroaches,  solutions  hitherto 
too  costly,  such  as  the  establishment  of  a  fixeil 
bridge  at  such  a  level  as  would  render  the  water  and 
road  traffic  independent  of  one  another.  On  the 
same  grounds  it  will  be  proi^er  to  consider  whether, 
in  the  case  of  a  previously  existing  site  which  was 
unsatisfactory,  it  would  not  be  well  to  substitute  a 
better. 

In  certain  thoroughfares  the  carriageway  leaves 
much  to  be  desired,  its  alignment  needs  to  be  im- 
proved, its  sections  require  to  be  increased  and  rec- 
tified, but  the  expenditure  which  .such  work  would 
entail  on  an  area  covered  by  buildings  has  caused 
it.-:,  postponement.     Now.  however,  it  might,  be  under- 


taken with  greater  liberty,  and  a  plan  might  be  la'd 
down  from  this  point  of  view.  There  must  be  in  the  first 
place  some  broad  lines  of  lay-out  recognised,  with 
which  the  plan  of  the  town  will  coincide. 

In  this  connection  it  should  never  be  forgotten 
how  much  life  and  cheerfulness  is  given  to  a  city 
by  a  stream  of  water  running  through  it,  when  the 
water  is  clear.  If  necessary,  measures  must  be  taken 
and  resolutely  carried  out  in  order  to  prevent  its 
pollution.  A  river  is  a  national  possession  which 
individuals  have  no  right  to  poison.  If  the  course 
of  a  stream  is  diverted,  it  should  be  considered 
whether  its  former  bed  might  not  be  utilised  lor  the 
formation  of  pieces  of  water  round  which  iniblic 
gardens  might  be  grouped. 

Again,  in  many  places,  alas!  the  devastation  has 
been  svich  as  to  create  open  spaces  where  once  were 
buildings.  If  these  come  in  the  track  of  a  road  they 
should  be  resijected,  if  possible,  and  made  use  of,  so 
as  to  afford  to  the  locality  more  air,  light  and  verdure 
— the  triple  formula  wliich  constitutes  the  town  plan- 
ning gospel.  That  great  administrative  authority 
which  governs  the  road  might  well  in  this  way  set 
an  example  whiclrthe  local  authorities  might  follow. 

These,  then,  are  a  tew  general  considerations  which 
I  think  may  proi>erly  be  put  on  record  at  the  ]in'..^i'nt 
moment  with  regard  to  that  great  work  of  repaialinn. 
tlio  remaking  of  our  roads,  which  the  morrow  will 
impose  uiion  us.  They  are  written  only  from  a  per- 
sonal point  of  view  with  the  object  of  arousing 
criticism.  The'  problem  is  a  vast  one,  and  its  reali- 
sation costly.  There  are  many  points  which  will 
have  to  he  looked  to  and  which  cannot  be  dealt  with 
in  this  short  memorandum.  It  is  the  duty  of  each 
individual'  to  ponder  over  the  question  and  to  submit 
liis  reflections  for  general  criticism,  for  the  advantage 
of  our  reconquered  country,  whose  gaping  wounds 
must  be  healed,  whose  glorious  future,  assured  to 
us  by  a  heroic  pride  and  determination,  is  already 
shining  on  the  horizon. 


THE  "PYRENE"    FIRE   EXTINGUISHER. 


The  Pyreno  Company,  Limited,  19-21  Great  Queen- 
street,  W.C..  inform  us  tliat  the  London  County 
Council  have  just  placed  an  ordi'r  for  the  "  Pyrene  " 
lire  extinguisher  to  be  installed  in  all  their  special 
dwellings   throughout  the   Metropolis. 

The  island-site  in  Aldw.vch,  London,  was  the  scene 
recently  of  a  demonstration  in  the  course  of  which 
this  apparatus  was  submitted  to  a  series  of  tests 
which  supplied  ample  and  convincing  proof  of  its 
efficiency.  A  variety  of  highly  inflammable  materials 
were  used  for  the  purposes  of  the  tests,  but  in  every 
instance  the  blaze,  whatever  its  fierce- 
ness, was  overcome  in  a  very  few  seconds 
after  the  application  of  the  Pyrene. 

A  point  in  favour  of  the  extinguisher 
is  its  lightness  —  it  weighs  only 
.^.V  lb.  In  length  it  is  14  in.,  and  its 
diameter  is  3  in.,  the  container,  which 
is  of  1  quart  capacity,  being  fitted  with 
;i  double-acting  hand  pump  capable  of 
tlirowing  a  continuous  stream  to  a  dis- 
tarfce  of  about  20  ft.  The  liquid  is  de- 
-cribed  as  a  combination  of  purely 
nrganic  character,  with  a  high  specific 
gravity,  and  when  subjected  to  a  teni- 
IM'rature  of  200  deg.  Fahr.  or  over  is 
niimediately  transformed  into  a  heavy, 
'by,  cohering,  non-poisonous  gas  blanket 
which  surrounds  the  burning  material, 
■uttiiig  off  the  air  supply  necessary  for 
the  life  of  the  fire,  and  thereby  extin- 
jiiishing  it.  It  does  not  deteriorate  with 
i-'e,  and  will  not  freeze  at  a  temperature 
III  60  deg.  Fahr.  below  zero.  Therefore 
it  does  not  require  inspection,  and  is 
always  ready  for  instant  use.  while  the 
fact  that  it  does  not  contain  acid,  alkali, 
salts  or  moisture  enables  it  to  be  used 
with  the  knowledge  that  the  liquid  will  not  damage 
machinery,  fabrics,  or  anything  else  with  which  it 
may  come  in  contact. 

After  severe  te.sts  the  War  Office  and  Admiralty 
have  ordered  over  37,000  Pyrene  extinguishers  for 
various  purpo.ses,  and  other  evidence  of  its  efficiency 
is  supplied  by  the  company's  statement  that  it  has 
been  adopted  by  municipal  authorities,  fire  brigades, 
and  colliery,  railway  and  steamship  companies. 
Further,  it  is  installed  in  many  of  the  largest  fac- 
tories and  warehouses  in  Great  Britain. 
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Institution  of  Municipal  and  County  Engineers. 

ANNUAL  GENERAL  MEETING   IN   L0ND0N~(8j. 


A  paper  entitled 
POINTS  RESrECTING  REINFORCED  CONCRETE 
FOR  ROADS,  SEWERAGE,  &c. 

— reproduced  elsewhere  in  this  issue — was  presented 
at  the  aunvial  meeting  of  the  Institution  of  Municipal 
and  County  Engineers  by  Mr.  A.  E.  Collins, 
M.iNST.c.E.,  the  city  engineer  of  Norwich. 

Mr.  W.  Matthews  Jones  (Chester)  said  he  could 
find  in  the  paper  no  mention  of  the  reinforced-con- 
crete  roads  laid  at  Norwich.  Mr.  Collins  went  in 
chiefly  for  piling,  and  that  class  of  work,  but  he  (the 
speaker)  had  laid  reinforced-coucrete  roads  with  very 
good  results  up  to  the  jjresent.  He  did  not  think 
reinforced-concrete  roads  had  been  so  thoroughly 
tested  for  anybody  to  give  actual  results  as  to  how 
long  they  were  likely  to  last,  but  in  America  they 
were  constructed  on  a  very  large  scale,  and  he  felt 
sure  reinforced-concrete  roads  would  come  to  stay  in 
this  country.  They  were  easily  and  cheaply  con- 
structed with  the  best  results.  He  1  ad  one  piece  of 
concrete  road  laid  five  years  ago,  but  it  was  not  rein- 
forced, and  his  experience  of  that  led  him  to 
think  that  reinforcement  was  necessary.  The  con- 
crete started  to  get  wavy  owing  to  the  clay  subsoil 
on  which  it  was  constructed,  and  he  then  tackled  the 
question  of  reinforcement.  One  road  which  had  been 
laid  for  two  and  a-half  years  was  in  very  good  con- 
dition, and  no  waves  or  marks  could  be  seen  in  the 
surface,  which  was  tar-sprayed  and  covered  with 
granite  drippings.  The  reason  for  that  was  that, 
having  the  road  open  for  three  months  before  tar- 
spraying,  he  noticed  that  the  cement  was  being 
crushed  and  forming  dust  on  the  road.  He  might 
read  a  paragraph  from  the  Eighth  Annual  Report  of 
the  Board  of  County  Road  Commissioners  of  Wayne 
County  to  the  Board  of  Supervisors  of  Wayne  County : 
"  The  fact  that  we  have  over  100  miles  of  concrete 
road  in  Wayne  Comity,  some  of  it  in  its  sixth  year 
of  service,  without  the  semblance  of  a  rut^,  without 
a  single  20-ft.  section  having  been  taken  up  and  re- 
placed since  we  have  been  building  and  developing 
this  type  of  road,  is  ample  justification,  i.i  our  opinion, 
for  the  adoption  of  the  concrete  road  as  our  standard 
type  of  construction.  It  is  comparatively  low  in  first 
cost,  it  furnishes  good  traction  for  all  types  of  vehicles, 
it  is  not  slippery,  it  is  durable,  it  does  not  require 
expensive  yearly  maintenance  charges,  and  it  is 
usable  365  days  in  the  year  irrespective  of  weather 
conditions.  We  feel  a  pardonable  pride  in  calling 
your  attention  to  its  general  adoption,  not  only  in 
this  locality,  but  throughout  the  entire  country."  He 
thought  that  if  engineers  and  surveyors  in  England 
would  take  the  trouble  to  get  reports  from  America 
they  would  feel  amply  justified  in  laying  reinforced- 
concrete  roads  in  this  country.  [The  Pkesideni  (Mr. 
H.  T.  Wakelani):  What  is  the  tonnage  per  day  on 
the  roads  you  built  in  that  way,  the  thickness,  and 
the  cost  per  yard  ?]  He  was  nol>  yet  prepared  to 
divulge  the  tonnage,  but  the  thickness  of  the  concrete 
was  6  in.,  laid  on  a  clay  bank.  The  road  led  to  the 
Birmingham  Wagon  Works  and  two  large  brickworks, 
and  there  had  been  extensive  building  operations  on 
one  side  of  it,  all  the  trafhc  in  connection  with  which 
had  passed  over  the  road.  The  actual  cost  was  3s.  lOd. 
per  yard  super.,  including  the  reinforcement,  whereas 
a  macadam  road  adjoining  cost  them  6s.  lOd.  per 
■yard.  They  used  British  steel  reinforcement.  No.  8 
gauge,  and  they  mixed  their  concrete  in  the  propor- 
tion of  6  to  1.  The  granite  was  obtained  from  Chirk. 
The  sand,  which  was  very  coarse,  was  obtained  from 
close  to  Chester. 

Mr.  A.  J.  Lyddon  (Essex)  said  they  had  had  a 
little  experience  with  concrete  for  foundations,  and 
where  the  foundation  had  been  for  a  wood-block 
pavement  at  the  point  where  the  wood  paving  ended 
a  considerable  amount  of  springiness  was  observed, 
to  such  an  extent  that  where  other  sections  were  laid 
they  found  it  necessary  to  increase  the  thickness  at 
the  end  of  the  section  to  18  in.  to  give  the  effect  of  a 
beam  at  that  point.  Another  section  they  laid  in  the 
Romford-road  with  4  in.,  5  in.  and  6  in.  of  concrete, 
each  with  a  No.  9  reinforcement,  and  on  each  they 
laid  4  in.  of  Tarmac.  That  had  been  down  for  two 
years,  and  there  had  been  no  difference  in  the  surface 
at  all.    About  three   months   ago   a   section   was   cut 


out,  and  it  was  found  that  where  the  reinforcement 
was  laid  IJ  in.  above  the  lower  layer  there  was  no 
distinction  between  the  upper  and  lower  layers  of 
concrete. 

Mr.  W.  J.  Hadfield  (Sheffield)  asked  whether 
anyone  present  could  tell  them  anything  about  the 
experiment  of  the  Kent  County  Council  at  Gravesend. 

Mr.  C.  F.  Gettings  (Worcestershire)  said  he  had 
an  opportunity  of  inspecting  the  section  at  Graves- 
end,  the  whole  length  of  which  had  just  been  com- 
pleted. Unfortunately  for  the  Kent  County  Council, 
they  had  a  good  deal  of  military  traffic  on  the  road, 
and  that  had  to  be  jjut  over  the  new  part  of  the  road 
while  the  other  half  was  constructed.  Most  of  them 
who  had  had  experience  of  that  material  could 
imagine  what  hajipened.  Those  who  had  had  an 
oijportunity  of  insjjecting  this  section  would  agree 
that  it  would  have  been  desirable  to  have  put  some* 
form  of  bituminous  material  on  the  first  half  before 
commencing  operations  on  the  second  half.  He  was 
rather  interested  in  the  remarks  of  Mr.  Jones  with 
regard  to  the  reinforced-concrete  road  at  Chester, 
the  cost  of  which  he  had  given  as  3s.  lOd.  per  yard. 
He  (the  s.peaker)  had  put  down  a  considerable 
quantity  of  reinforced  concrete — not  for  a  road,  but 
for  other  purposes — and  was  at  a  loss  to  understand 
how  Mr.  Jones  could  put  down  his  reinforced 
road  at  3s.  lOd.  ijer  yard.  He  would  also  like 
to  know  the  tonnage  of  the  traffic  over  the  road, 
which,  from  what  he  knew  of  the  Chester  district, 
he  could  not  imagine  would  be  very  heavy.  The 
price  of  6s.  lUd.  for  an  ordinary  macadam  road 
seemed  somewhat  excessive.  He  sujjposed  Mr.  Jones 
was  very  well  situate  for  getting  ballast  material, 
and  he  should  have  thought  he  could  have  con- 
structed an  ordinary  macadam  road  for  4s.  a  yard. 

Mr.  L,  RosEVEARE  (South  Shields)  stated  that  his 
trouble  in  pile-driving  had  not  been  with  the  shatter- 
ing of  the  tops  of  the  piles,  but  with  hair  cracks 
between  high  and  low  water  mark.  He  was  going  in 
for  a  quay  extension,  but  having  seen  some  of  the 
results  between  high  and  low  water  mark,  where 
water  got  in  at  one  time  and  air  at  another,  it  made 
one  very  diffident  about  going  in  for  what  would 
otherwise  be  a  cheap  form  of  construction.  He  would 
like  to  ask  the  author  whether  he  had  ever  cut 
through  one  of  the  large  43-in.  sewers  to  see  what 
the  effect  on  the  steelwork,  if  any,  had  been. 

Mr.  Collins,  in  replying,  said  he  was  rather  afraid 
the  title  of  his  pai^er  was  scarcely  as  explanatory  as 
it  should  be.  It  read  as  if  he  were  going  to  deal  with 
reinforced  concrete  for  roads ;  he  should  have  said 
for  roadwork,  bridges,  retaining  walls,  and  so  on. 
But  he  was  very  glad  it  had  had  the  result  of  attract- 
ing remarks  from  Mr.  Jones  and  other  gentlemen  as 
to  reinforced  concrete  for  roads.  That  was  a  subject 
lie  wanted  to  get  some  information  about.  The  trials 
which  had  been  made  at  Chester  with  reinforced 
concrete  were  very  valuable,  and  he  hoped  they  would 
hear  more  of  them.  Some  twenty-three  or  twenty- 
four  years  ago  he  laid  a  concrete  macadam  road; 
that  stood  very  well'  for  ordinary  traffic,  but  as  soon 
as  heavy  traffic  came  on  the  road  began  to  break  up. 
That  was  lii^  i\|"iience  with  concrete  roads.  One 
of  the  priih  i|  il  Mhprts  he  had  in  preparing  a  paper 
w-as  to  get  tivL'iili.  1  u  few  particulars  of  W'orks  as  a 
reference  to  help  iieople  who  were  engaged  in  rein- 
forced-concrete designing.  He  did  not  attempt  to 
go  in  for  minute  descriptions  of  works.  He  had 
taken  a  lot  of  trouble  to  get  a  decent  appearance  on 
the  concrete,  and  he  thought  he  had  been  fairly  suc- 
cessful in  that.  He  generally  finished  the  surface 
with  quartz   sand. 

(To  h&  continued.) 


Insurance    of    Municipal    Property At    Monday's 

meeting  of  Scarborough  Town  Council  the  chairman 
of  the  Finance  Committee  said  the  corporation  had 
insured  all  the  corporation  buildings  against  aircraft 
and  bombardment  under  the  Government  scheme, 
and,  where  necessary,  against  loss  of  rent  as  well. 
They  had  also  insured  the  waterworks  and  Valley 
Bridge.  This  practically  covered  the  whole  of  the 
property  belonging  to  the  town.  The  total  cost  to 
the  borough  was  £483. 


AiGUsi  13,  I'JIJ. 


AND    COUNTY    ENGINEER. 
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GORRESPONDENCE. 

[One  man  does  not  see  everything.) 

— EURIPIDBS. 

CLASSIFICATION   OF   BITUMENS. 

To  the  Editor  of   The  Surveyor. 

Sir, — Mr.  Daniel  T.  Pierce,  of  the  Barber  Asphalt 
Paving  Company,  in  hi=  letter  you  publish  in  your 
issue  of  July  16th,  refer?  to  remarks  you  have  pre- 
viously published  of  mine  on  the  subject  of  petroleum 
pitch  and  natural  bitumen,  and  it  is  obvious,  I  think, 
as  Mr.  Pierce  says,  that  by  describing  petroleum  pitch 
as  bitumen,  and  giving  it  this  higher  sounding  title, 
more  money  or  profit  can  be  obtained. 

You  have  kindly  allowed  me  to  state  on  several 
occasions  in  your  columns  what  I  know  to  have  been 
the  classifications  of  various  bitumens  and  asphalts 
for  the  past  thirty  years,  and  it  was  not  until  bitumen 
was  found  to  be  so  suitable  for  road  work  that  the 
loose  handling  of  this  word  came  about.  _  Petroleum 
pit<h  has  always  been  known  as  such  uutil  recent 
years,  when  it  has  been  said  to  be  "  pure  bitumen  " 
ccntaining  99  per  cent  or  more  bitumen. 

Tliere  is  no  deposit  that  I  know  of  of  chemically  pure 
natural  bitumen  containing  99  per  cent  or  more 
bitumen  anywhere  in  existence,  and  the  very  fact, 
therefore,  of  describing  a  product  as  "  pure  "  in  the 
chemical  sense,  in  my  opinion  proves  that  it  is 
artificial,  and  not  a  naturally  produced  material. 

As  far  back  as  August  30,  1912,  I  suggested  in  your 
paper  a  very  simple  way  in  which  any  kind  of  bitu- 
men could  be  distinguished  by  engineers  or  those 
unable  to  recognise  it  by  appearance.  All  the  bitu- 
men deposits  in  the  world  are  known,  and  as  the 
characteristics,  properties  and  analyses  of  the  various 
bitumens  difier  one  from  the  other,  these  could  quite 
easily  be  tabulated  and  published,  so  that  if  any  one 
bitumen  was  offered  at  any  time  it  could,  by  applying 
a  few  simple  tests,  be  ascertained  from  what  particu- 
lar deposit  or  country  it  came. 

Petroleum  residuum  could  also  be  distinguished  in 
this  way,  as  the  analysis  of  this  differs  from  any 
natural  bitumen  in  existence. 

Further,  there  is  no  single  quality  possessed  by  the 
residimm  of  oil  distillation — i.e.,  petroleum  pitch — 
except,  perhaps,  the  smell,  that  is  not  contained  in 
coal-tar  pitch  when  tempered  with  oil  to  the  same 
degree  of  consistency,  and  yet  engineers  are  asked  to 
pay,  and  are  paying,  for  petroleum  pitch  four  times 
the  cost  of  coal-tar  pitcli.  Mr.  Pierce  has  given  you 
the  reason  for  this,  and  he  also  very  correctly  adds 
that  these  residual  pitches  are  not  entitled  to  the 
flattering  name  of  bitumen. 

As  I  mentioned  in  my  letter  you  p\iblished  in  your 
issue  of  May  20th,  I  am  strongly  of  the  opinion  that 
there  is  every  evidence  to  prove  that  the  term  bitu- 
men has  always  l)een  understood  to  refer  to  a  natural 
product,  and  the  law,  in  my  opinion,  would  upholil 
what  has  been  the  custom  and  practice  of  the  trade 
for  many  years  past. 

There  are  other  pitches,  as  you  will  be  aware,  in 
addition  to  petroleum  pitch,  and  if  any  one  pitch 
is  entitled  to  the  term  bitumen  then  the  same  must 
apj)ly  to  all  others,  and  if  it  is  right  to  supply  a 
buyer  with  petroleum  pitch  when  he  asks  for  bitu- 
men, then  it  is  equally  right  to  supply  him  with 
coal-tar  pitch  or  any  other  kind  of  pitch. 

It  is  not  possible  now  to  go  into  the  merits  of  the 
various  products  concerned,  but  for  road  construc- 
tion, or  any  other  work  in  which  these  materials  are 
employed,  natural  bitumen  is  as  much  superior  to 
pitch  as  leather  is  to  brown  paper  for  the  manuf-ic;- 
ture  of  boots. 

When  the  properties  of  natural  bitumen  aie  known, 
and  questions  such  as  durability,  length  of  life,  effect 
of  cold,  heat  and  wet,  resiliency,  softening  and  meJt- 
ing  points,  &c.,  are  taken  into  consideration,  I  ven- 
ture to  say  from  experience  that  natural  Intumcn  will, 
in  course  of  time,  displace  pitch  and  all  artificial 
and  perishable  products. — Yours,  &c., 

A.  E.  H.  DussEK. 

London,  E. 

July  21,  1915. 


ROAD   TARRING. 

To  the  Editor  of  The  Surveyor. 
Sir, — .As  tar-dressing  is  now  carried  out  by  almost 
every  highway  authority  in  the  kingdom,  I  think 
your  suggestion  in  la.=t  week's  issue,  that  it  would  be 
well  to  have  some  official  pronouncement  as  to  what 
is   the   best   method   of   applying   tar   to   the   surface    | 


of  our  roads,  is  an  excellent  one,  and  if  surveyors 
will  state  their  experiences  of  various  methods  it  will 
tend  to  promote  efficiency  of  application  with  economy 
of  working. 

After  an  experience  of  mechanical  -  pressure 
machines,  I  have  come  to  the  conclusion  that  I  can 
apply  the  material  in  correct  proportions,  and  more 
economically  and  efficiently,  by  means  of  a  distributor 
of  my  own  construction— a  can  with  a  capacity  of 
2  gallons,  with  a  tap  in  the  bottom,  which  lets  the 
material  through  on  to  a  cone,  distributing  it  in  an 
even  film  18  in.  wide.  This  I  have  used  in  conjunc- 
tion with  an  ordinary  tar-boiler,  and  can  apply  the 
material  at  practically  boiling-point.  The  man  using 
the  distributor  is  immediately  followed  by  another 
man  with  a  2-ft.  double  reversible  squeegee,  set  at 
an  angle  of  52  deg.,  and  before  the  material  loses  its 
heat,  by  means  of  the  squeegee,  all  the  surplus  is 
pushed  on  to  the  unlarred  portion  of  the  road. 

I  can  tell  exactly  what  yardage  I  obtain  from  each 
bucketful  of  material,  and  find  that  I  generally  cover 
7  yds.  to  the  gallon,  and  have  covered  as  much  as 
1,200  super,  yds.  per  hour. 

I  have  recently  completed  the  tar-paiuting  of  37,652 
super,  yds.  for  my  council  at  a  cost  of  l-34d.  per 
super,  yard,  -which  includes  sweeping  and  gritting. 

My  method  keeps  all  the  workmen  clear  of  the 
tarred  portion,  and  there  is  no  risk  of  the  material 
blowing  on  to  pedestrians  or  vehicles. 

In  my  opinion  much  of  the  success  of  tar-painting 
depends  upon  applying  tar  at  the  proper  heat,  and 
by  my  method  I  put  on  2  gallons  in  twenty  seconds, 
covering  14  yds.  with  that  quantity.  To  get  the  best 
results  the  material  should  be  applied  at  practically 
boiling-point.  Judgment  should  be  exercised  in 
sweeping  the  road.  All  loose  dust  should,  of  course, 
l)e  removed ;  also  all  dust  from  the  surface  of  the 
macadam ;  but  hard  sweeping-out  of  the  interstices 
by  means  of  a  horse  broom  adds  unnecessarily  to  the 
roughness  of  the  surface  of  the  road.  From  my  ex- 
perience I  find  that  a  final  sweep  with  Archer's  soft 
brooms  is  the  best  guarantee  of  a  good  surface  for 
lur-painting. 

\Vjien  applying  the  material,  to  flood  the  interstices 
is  a  waste,  and  tends  to  sloppiness,  for  if  the  tar 
is  applied  in  correct  quantities  and  at  tlie  proper 
heat  I  find  that  these  quickly  run  up.  On  a  cold 
day  this  might  not  happen  at  once,  but  the  material 
is  there,  and  the  next  hot  day  will  put  things  right. 

With  regard  to  gritting,  f-in.  to  i-in.  chippings 
should  be  used.  Anything  less  than  this  would  be 
detrimental. 

I  shall  be  pleased  to  give  any  surveyor  the  full 
working  instructions  which  I  issue  to  my  workmen. 
—Yours,  &c., 

S.  Sdtcliffe. 

Council  Offices, 
Mytholmroyd. 

August  10,  1915. 


MRS.    LILIAN    BRADSHAW'S    APPEAL. 

To  the  Editor  of  The  Surveyor. 

Sir,-  I  have  read  the  letter  of  Lilian  Bradshaw  in 
your  issue  of  the  30th  ult.  It  is  sad  to  feel  that  what 
is  stated  in  this  letter  should  be  possible  in  the  pro- 
fession of  municipal  engineers  and  surveyors;  but, 
alas.!  it  occvn-s  only  too  often.  In  many  instances  it 
is  borne  in  silence. 

With  the  inadequate  salaries  that  are  paid  to  a 
very  large  number  of  members  of  this  profession  it 
IS  impossible  to  provide  against  sickness,  death,  or 
old  age,  or  adequately  provide  for  their  families.  As 
you  know,  I  am  not  a  member  of  this  profession,  but 
I  can  count  many  hundreds  of  municipal  surveyors 
among  my  friends,  and  I  have  always  found  them 
to  hold  the  scales  justly. 

In  your  issue  of  August  6th  a  fund  is  suggested 
for  this  lady's  assistance.  In  the.se  strenuous  times, 
with  its  many  demands  on  our  purse,  it  is  not  po.s- 
sible  to  subscribe  generously  to  all,  but  I  enclose 
herewith  a  cheque  for  five  guineas,  which  I  trust  will 
be  accepted  for  this-  good  cause. — Yours,  &c., 

J.  E.  Webu. 

11  Poultry, 

London,  E.C. 
August  6,  1915. 


To  the  Editor  of  The  Surveyor. 

Sir, — I  have  pleasure  in  enclosing  you  herewith 
cheque  for  £1  Is.  for  the  fund  you  are  raising  for 
Mrs.   Bradshaw. 

Cannot  she  also  obtain  a  grant  of  at  least  £10  from 
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August  13,  1915. 


the   Orphan   Fund   of   the   Institution    of   Municipal 
and    County    Engineers  ?— Yours.,    &c., 

Frank  Massie. 

Tetley  House, 
Wakefield. 

August  7,  1915. 
[We  understand  tliat  Mrs.  Bradshaw's  case  has  been 
l)rousht  to  the  notice  of  Mr.  O.  Claude  Robson,  the 
hon. ^secretary  of  the  Institution  Orplian  Fund.— bd. 

Surveyor.]  

To   the.  Editor   of  The  Sdrvevor. 
Sir,— In    response    to    your   notice   in    this    week's 
issue  of  The  Surveyor,  we  have  pleasure  in  sending 
cheque  for  small  amount  of  two  guineas.— Yours,  &c., 

DODD    &    DODD. 

County  Chambers, 
Corporation-street, 
Birmingham. 
August  7,  1915. 


To  the.  Editor  of  The  Surveyor. 
Sir,— I   enclose   cheque   for   a   guinea   towards   the 
fund  you  are  raising  for  Mrs.   Bradshaw,  and  hope 
you   will    be    successful   in   raising   a   sufficient    sum 
to  meet  her  most  pressing  needs.— Yours,  &c., 

A.  J.  P. 
Angu,n  9.  1915.  

To  the  Editor  of  The   Surveyor. 
Sir,— 7,'e  the  letter  in  your  issue  of  6th  inst.  and 
your  footnote  thereto,  will  you  please  take  charge  of 
enclosed    po.stal    order     (5s.)     for    Mrs.    Bradshaw?— 
Yours,  &c., 

S.  H. 

August  11,  1915.  

To  the  Editor  of  The  Surveyor. 
Sir,— I  herewith  enclose  postal  order,  5s.,  and  hope 
all  who  can  will  help.— Yours,  &c.. 

Anonymous. 
August  9,   1915. 

To  the  Editor  of  The  Surveyor. 
Sir,— I    beg    to    enclose    cheque    (£3    3s.)    for    Mrs. 
Bradshaw's  sad  case.— Yours,  &c., 

H.  L.  Wettern. 
IC  Water-lane, 

Great  Tower-street,  E.C, 


SEWAGE   DISPOSAL   AT   WANSTEAD. 


A    Tuberculosis     Pavilion     for     Sunderland.  —  The 

Sunderland  Town  Council  on  Wednesday  accepted  a 
tender  for  the  erection  of  a  tuberculosis  pavilion  at 
the  boiou'j-h  sanatorium. 

Municipal  Employee's  Rapid  Promotion.  —  Lieut. 
A.  E.  Kerr,  of  20tli  Service  Battalion  Northumberland 
Fusiliers  (Tyneside  Scottish),  has  been  promoted  to 
the  rank  of  Captain  and  Adjutant.  Prior  to  the  war 
he  was  a  cost  clerk  and  time-keeper  in  the  Birming- 
ham Corporation  roads  department  (Yardley  district), 
a  po.sition  he  had  held  for  four  years.  Before  taking 
up  this  post  he  had  been  in  the  Army  for  twenty-one 
years,  and  was  a  colour-sergeant.  He  rejoined  in  the 
1st  Birmingham  Battalion  of  the  Royal  Wai  wickshire 
Regiment  as  a  company-sergeant-major,  received  a 
lieutenancy  in  the  Northumlierland  Fusiliers,  and  is 
now  a  Captain. 

Concrete  Road  Making  in  New  York  State.— Accord- 
ing ti>  :Mr.  H.  E.  Breed,  deputy  commissioner  of  the 
New  York  State  Highway  Commission,  during  1914  all 
their  concrete  roads  were  built  of  plain  concrete  of 
the  1  :  1^  :  3  mix.  This  year  they  are  building  with 
the  same  proportions,  but  some  reinforcing  is  being 
tried  where  this  pavement  goes  over  clay  sub-soil. 
New  specifications  were  adopted  in  September,  1914, 
and  the  concrete  roads  being  constnicted.  during  1915 
are  built  under  these  specifications.  The  sizes  of 
coarse  aggregate  remain  the  same,  but  the  use  of  gravel 
is  strictly  specified,  so  that  it  is  confined  to  restricted 
regions  of  the  state  where  the  best  quality  of  the  mate- 
rial is  available.  The  fine  aggregate  is  more  definitely 
specified  on  gradation  and  compressive  strength. 
Last  year  the  commission  used  a  7-in.  depth  at  the 
centre  and  5  in.  at  the  sides.  In  order  to  obtain  a 
parabolic  section  without  increasing  the  quantity  of 
concrete,  the  engineers  are  now  using  6|  in.  at  centre 
and  4|  in.  at  the  sides.  The  crown  remains  the  same 
at  g  in.  per  foot.  The  conditions  coped  with  thus  far 
require  no  reinforcement,  except  as  stated  for  clay 
subsoil. 


OPENING   OF   EXTENSIONS. 

Extensions  to  the  new  sewage  disposal  works  at 
Wanstead,  Essex,  were  opened  on  July  24th,  when  a 
large  number  of  guests  were  entertained  by  the 
urban  district  council.  Among  those  present  were 
Mr.  W.  R.  Pryke,  J.P..  CO.,  chairman  of  the  W^anstead 
Council,  Mr.  W.  W.  Green,  j.p.,  c.c,  and  other 
members  of  the  council,  together  with  the  medical 
officer.  Dr.  Frank  Argles,  the  clerk,  Mr.  Bruce  Blewitt, 
the  surveyor  to  the  council,  Mr.  C.  H.  Bressey,  and 
the  engineer,  Mr.  J.  Edward  Willeox,  m.inst.c.e. 
.'\mong  the  guests  present  were  Alderman  W.  P. 
Griggs,  J. p.,  Mr.  C.  N.  Tween,  m.inst.c.e.,  engineer 
to  the  Lea  Conservancy  Board,  Mr.  W.  Farrington, 
Assoc.M.iNST.c.E.,  s.,irveyor  to  t'  e  Woodford  Council, 
Mr.  G.  W.  Holmes,  assoc.m.inst.c.e.,  surveyor  to  the 
Walthamstow  Urban  District  Council,  Mr.  J.  Birch, 
surveyor  to  the  East  Ham  Borough  Council. 

Mr.  Willeox  conducted  those  present  round  the 
works,  and  fully  explained  the  various  processes 
adopted  for  dealing  with  the  sewage. 

This  is,  we  believe,  the  first  installation  of  electri- 
cally driven  distributors  for  rectangular  filters  in  the 
London  district.  The  method  of  distribution  em- 
ployed ensures  pei'fect  distribution,  and  also  controls 
the  intervals  of  time  and  the  rate  of  discharge  of 
sewage  on  to  the  beds. 

The  purchase  of  the  sewage  farm  and  the  laying 
out  of  the  original  works  by  the  late  Mr.  John  T. 
Bressey  date  from  1880,  when  Wanstead  might  fairly 
lay  claim  to  the  picturesque  title  of  a  "  village  " 
(the  population  to-day  exceeds  15,000).  Sundry  addi- 
tions were  made  to  the  means  of  sewage  disposal  by 
Mr.  J.  T.  Bressey  and  his  successor,  Mr.  C.  H. 
Bressey,  r.s.i.,  from  time  to  time  as  the  population 
increased — contact  beds,  septic  tanks,  storm  filters, 
&c. — and  the  area  of  the  farm  was  gradually  increased 
to  its  present  area  of  45  acres. 

The  great  rise  in  population  which  has  occurred  in 
late  years,  however  (more  than  50  per  cent  between 
1901  and  1911),  and  the  increasing  demands  of  sani- 
tary science,  necessitated  the  setting  up  of  a  complete 
modern  plant,  and  the  advice  was  accordingly  sought 
of  Messrs.  Willeox  &  Raikes,  who  prepared  the  scheme 
now  in  operation.  As  an  indication  of  the  keen  in- 
terest taken  l)y  the  council,  it  may  be  mentioned  that 
a  committee  of  three  councillors,  Messrs.  Pryke, 
Collyer  and  Clark,  paid  a  mid-winter  visit  to  several 
w-orks  in  the  Midlands  in  order  to  inspect  the  most 
!ecent  developments  of  sewage  treatment  before  com- 
mitting the  district  to  the  new  scheme. 

The  work  designed  by  Messrs.  Willeox  &  Raikes 
comprises  the  construction  of  new  detritus  tanks 
(24  ft.  by  18  ft.),  with  mechanical  screens,  the  sub- 
division and  improvement  of  the  old  septic  tanks, 
the  formation  of  a  humus  tank  (24  ft.  by  24  ft.),  the 
building  of  percolating  filters  (total  area,  4,000  super, 
yards),  w'ith  four  electrically  driven  travelling  dis- 
tributors, the  building  of  two  motor-houses  for  the 
last-mentioned,  the  laying  of  a  21-in.  outfall  pipe  from 
filter  to  river,  the  sinking  of  a  deep  sludge  well  to 
receive  the  sludge  from  tanks  by  gravitation,  the 
laying  out  of  five  sludge  lagoons,  each  90  ft.  by  40  ft., 
the  provision  of  a  4-in.  Stereophagus  pump  for  the 
liftinsr  of  shidse  from  well  to  latroons,  the  improve- 
ment" of  the  old  storm  tank  (470  ft.  l)y  20  ft.)  so  as 
to  increase  its  efficiency,  while  facilitating  the  removal 
of  sludge  by  the  installation  of  a  portable  Stereo.- 
phagus  pump,  the  erection  of  a  manager's  office,  tool- 
shed,  store-sheds,  and  finally  the  laying  out  of  paths 
and  roads  round  the  new  works.  The  practical  results 
of  this  most  complete  and  up-to-date  installation  have 
fulfilled  every  expectation,  and  as  useful  means  of 
auxiliary  treatment  the  council  still  retain  a  large 
area  of  under- 1  ained  land  for  irrigation,  and  twelve 
old  contact  lieds  (each  60  ft.  by  44  ft.). 

The  process  now  followed  may  be  roughly  sum- 
marised as  follows:  — 

The  crude  sewage  from  the  whole  of  Wanstead  flow's 
to  the  works  through  the  old  main  outfan  sewer 
(2  ft.  4  in.  by  3  ft.  6  in.)  traversing  Wanstead  Park. 
Passing  through  the  detritus  tanks  and  its  screens 
the  sew-^age  is  relieved  of  all  the  coarser,  heavier  solids, 
and  then  flows  on  to  the  settling  tanks,  w^here  a 
further  proportion  of  suspended  matter  is  deposited. 
From  here  the  liquid  passes  to  the  Dortmund  tank, 
where  a  final  deposition  of  suspended  matter  occurs, 
after  which  it  is  turned  on  to  the  percolating  filters. 
In  times  of  heavy  sewage  flow,  or  when  it  is  desired 
lo  rest  the  filters',  u.se  can  be  made  of  the  old  contact 
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lietls  or  tlio  iiiulei-drained  i.'rass-lancls.  Storm  watrr 
is  treated  in  a  long  series  of  oijcn  tanks  divided  by 
weirs. 

"  As  a  contrast  to  the  modern  developments  dis- 
played to  visitors  this  afternoon,"  observed  the  sur- 
veyor, Mr.  C.  H.  Bressey,  f.s.i.,  in  describing  tlie 
works  at  the  opening  ceremony,  "  it  is  interesting  to 
record  that  in  the  excavations  for  tlie  humus  laid; 
there  was  discovered,  20  ft.  below  the  surface,  tlie 
thigh-bone  of  a  rhinoceros  who  roamed  through  the 
valley  in  those  silent  days  before  the  world  was 
troubled  with  the  problem  of  sewage  disposal." 

The  contractors  for  the  works  are  Messrs.  W.  &  C. 
French,  Buckhurst  Hill,  and  the  travelling  distribu- 
tors were  supplied  by  Messrs.  Hartley,  Causton  &. 
Richmond,  Limited,  Stoke-on-Trent,  and  the  Stereo- 
pliagus  sludge-lifting  pumps  by  the  Pulsonieter  Engi- 
neering Company;  electric  current  is  obtained  from 
the  llford  Council's  mains. 

.\  loan  of  about  £13,500  was  sanctioned  by  the  Local 
(lavernment  Board  for  the  execution  of  the  scheme. 


ROAD   MAINTENANCE   IN   KENT. 


Blackburn  Borough  Surveyorshlp. — The  Corporation 
of  UlaekbiHii  are  advertising  this  week  for  a  borough 
surveyor,  at  a  salary  of  .£8()0  per  annum.  Applica- 
tions should  lie  sent  to  Mr.  Lewis  Beard,  town  clerk. 
Town  Hall,  Rla<kbuni.  on  or  Ijefore  Septend)er  4fh. 

Evesham    Housing    Scheme.— The    F.vesham    Town 

CoiUK'il  on  We.hicsday  ailoptod  a  scheme  for  the 
erection  of  fifty-two  working-class  dwellings  at  Bonge- 
worth.  The  Local  Government  Board  have  approved 
tlie  scheme,  but  intimate  that  they  cannot  sanction 
M    liian   in   the   present   cirr-uriistaiices. 

Derwent  Valley  Drainage  Board. — The  Order  con- 
stituting a  Drainage  Board  for  the  Derwent  Valley 
li.is  been  confirmed.  An  area  of  about  111,000  acres 
has  been  scheduled  in  the  lower  reaches  of  the  river, 
in  tlie  neiL'hbourhood  of  Wiesslc  and  Hubwith— a 
much  smaller  area  than  that  originally  proposed.  The 
Order  contains  a  clause  restricting  the  Drainage  Board 
from  borrowing  except  by  the  consent  of  the  Treasury. 
It  is  probable,  however,  that  a  case  of  urgency  will 
be  made  out  to  obtain  the  necessary  funds  to  put  the 
engineering  work  in  hand,  especially  as  there  is  every 
jjrospect  of  further  floods  if  something  is  not  done. 

Wood  Paving  Maintenance  Costs.— In  his  report 
for  I!)l4-ir),  Mr.  H.  K.  Stilgoe,  m.inst.c.e.,  the  city 
enginner.  .-tales  that  the  area  of  wood  pavement  in 
Birmingham  under  maintenance  contract  with  the 
Im[)roved  Wood  Pavement  Company  is  129.n(»4 
?({.  yd.-..  The  amount  paid  during  the  past  year  for 
such  niaintenance  was  £5.633,  being  at  the  rate  of 
iO-4Gd.  per  .sq.  yd.,  this  payment  covering  according 
to  contract  the  cost  of  entire  renewals  where  neces- 
iry.  The  approximate  area  of  wood  pavement 
Miintained  directly  by  the  corporation  is  203,.'iH 
■  <i-  yds.,  the  cost  of  which  during  the  past  year  was 
t2,.372,  being  at  the  rate  of  2-80d.  per  sq.  yd.  This 
figure  refers  to  repairs  and  cost  of  renewals  where 
necessary. 


MR.    H.    T.    CHAPMAN'S    SECOND    ANNUAL    REPORT. 

The  second  annual  report  of  Mr.  H.  T.  Chapman, 
the  county  surveyor,  upon  the  maintenance  and  re- 
pair of  the  rural  main  roads  of  Kent,  together  with 
those  main  roads  situated  in  non-retaining  urban 
areas— i.e.,  Bexley,  Chislehurst,  Cheriton,  Dover, 
Footscray,  Margate,  Whitstable  and  Wrotham— con- 
tains a  mass  of  interesting  information. 

The  mileage  of  roads  with  which  Mr.  Chapman  is 
concerned  totals  tiOOi,  made  up  of  about  580A  miles  of 
roads  in  riifi).l  districts  and  nearly  20  miles'in  urban 
districts. 

The  ac'.ual  cost  of  maintenance,  tar-painting  and 
improvement  work  carried  out  during  the  year  ended 
March  31st  last  was  £158,202.  Towards  this  expendi- 
ture £38,75G  was  actually  received  in  the  accoiuit 
year  from  the  Road  Board,  £1,974  is  a  credit  due  in 
respect  of  repairs  to  roads  over  railway  and  county 
bridges,  and  the  sum  of  £6,815  is  also  a  credit  due 
in  respect  of  contributions  received  towards,  the  cost 
of  improvements,  purchase  of  old  petrol  lorries, 
scavenging,  repairs  to  trenches,  sale  of  old  iron,&c., 
leaving  a  nett  exijenditure  of  £110,657  out  of  the 
county  funds,  which  equals  £184'3  per  mile;  £,'54,636 
was  expended  upon  tar-painting,  widenings,  kerbing, 
channelling,  paving  and  drainage  works,  and  reiire- 
sents  £910  per  mile. 

The  total  cost  of  tar-painting  carriageways 
amounted  to  £27,053,  942,480  gallons  of  tar  having 
Iwen  used,  the  area  treated  being  approximately 
5.750,000  super,  yds.  There  were  also  20,224  gallon's 
of  tar  used  in  the  repairing  of  footpaths.  The  pay- 
ments for- Uir  .alone  represented  £11,365,  the  average 
price  paid  i>er  gallon  being  2'7d. 

To  the  urban  authorities  the  county  <>ouiU'il  paid 
£7,819  for  the  tar-painting  of  1,557,340  super,  yds.  of 
carriageways.  Tar-painting  proper  therefore  cost  the 
coiuity  council  during  the  year  £34,872. 

During  the  year  2,450J  tons  of  pitch  and  393  tons 
of  bitumen  were  used  either  as  a  matrix  for  binding 
granite  macadam  or  the  preparation  of  "  carjjet- 
ing "  material.  In  addition  to  the  foregoing  the 
county  also  laid  810i  tons  of  asphalt  nuilerial.  The 
value  of  the  pitch  used  in  the  foregoing  work  was 
£.5,822,  and  of  bitumen  £1,380,  and  the  prepar.'d 
carjx'ting  nuitorial  co.s.t  over  £1,713,  making  a  total  of 
£8,916   for  this  class  of  material. 

The  total  quantity  of  material  used  upon  the  roads 
under  direct  control   was  143,404  tons  or  yards. 

The  average  price  per  ton  for  granite  macadam, 
exclusive  of  haidage,  was  ll.s.  5'47d.,  as  cornpaivd 
with  lOs.  ll'34d.  in  the  previous  year,  this,  being  mi 
nuTcase  of  6-13d. 

Of  the  total  quantity  of  material  used  50,962  tons 
consisted  of  granite  macadam,  and  26,766  tons  of 
Kentish  rag  tarred  macadam. 

The  maximum  number  of  men  employed  was  720, 
and   the  minimum  480. 

The  amount  paid  in  wages  (including  contribution 
under  the  Insurance  Act  of  £366)  was  £40,611,  as  com- 
pared with  £38,182  in  the  preceding  year.  In  accord- 
ance with  the  scheme  approved  by  the  county  council 
the  sum  of  £888  was  paid  during  the  year  to  ninety- 
six  workmen  or  their  dependents  who  have  either 
lieen  called  up  for  active  service  or  have  enlisted, 
and  this  amount  is  included  in  the  total  payments 
for  wages. 

The  sum  of  £1,999  was  charged  against  the  year's 
working  as  dejireciation  upon  land,  buildings,  plant 
and  tools,  and  is  made  up  as  follows:  One-fiftieth 
on  land  and  buildings;  one-tenth  upon  roUers, 
motors,  trucks,  &c.  This  depreciation  represents  a 
charge  of  £3'3  jier  mile. 

Mr.  Chapman  mentions  that  the  average  daily 
cost  of  working  a  steam  roller,  including  repiairs, 
coal,  oil,  waste,  scarifying  tynes,  insurance  of  driver 
and  attendant,  is  19s.  9d.;  that  of  a  steam  motor, 
including  all  charges,  £1  5s.  Id.;  and  that  of  a  petrol 
heavy  motor,  £1  13s.  6d. 

The  total'  cost  of  haulage  during  the  year  amounted 
to  £20,394,  ol  which  £12,782  was  in  res.pect  of  hired 
team  labour  and  mechanical  haulage. 

In  addition  to  the  work  executed  by  the  county 
council's  own  steam  rollers  it  was  necessary  to  hire 
additional  ones  at  a  cost  of  £1,396. 

EFFECTS    OP    THE    WAB. 

From  April  to  September,  1914,  owing  to  favour- 
able weather  conditions,  the  county's  maintenance 
and  improvement  works  were  expedited  and  pro- 
ceeded   most    satisfactorily,    and    had    iiornial    eoiidi- 
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tions  obtained  throughout  the  year  under  review- 
Mr.  Chapman  feels  confident  that  an  ail-round  nii- 
provement  would  have  been  apparent  in  the  condi- 
tion of  the  main  roads  generally.  Since  the  com- 
mencement of  the  war,  however,  the  operations  of 
his  department,  in  common  with  the  general  affairs 
of^the  county,  have  been  seriously  inconvenienced. 
During  the  autumn  and  winter  months  exceptionally 
wet  and  unfavourable  weather  conditions  were  ex- 
perienced, and  the  increased  traffic  put  upon  the 
roads  owing  to  military  operations,  combined  with 
these  disadvantages,  has  caused  serious  deteriora- 
tion, particularly  on  the  most  important  and  heavily 
trafficked  roads,  which  will  be  difficidt  to  make  good 
without  incurring  heavy  expenditure.  Supplies  of 
granite  from  Belgium  were  cut  off  when  war  broke 
out,  and  during  the  remainder  of  the  year  it  became 
necessary  to  obtain  additional  material's  from  other 
sources  at  greatly  enhanced  prices. 

In  his  last  annual  report  Mr.  Chapman  referred  to 
the  destruction  and  damage  to  his  roads  by  quick 
and  slow  heavy  traffic,  and  this,  he  now  states, 
"is  becoming  more  apparent.  The  necessity  of 
strengthening  the  roads,  and  es.pecially  the  sides  of 
them,  is  becoming  most  urgent,  and  this  nmst  be 
done  before  surfacing  with  improved  and  more  costly 
materials  is  proceeded  with." 

A  large  amount  of  subsoil  and  surface-water 
drainage  is  also  required,  and  Mr.  Chapman  trusts 
that  when  the  Road  Board  grants  are  available  these 
necessary  improvements  will  be  expedited. 

At  the  request  of  the  Road  Board,  and  for  obvious 
reasons,  the  council  deferred  proceeding  with  many 
improvements  towards  which  grants  had  been  made, 
and  the  Bridges  and  Roads  Committee  has  adopted 
the  policy  of  curtailing  as  far  as  possible  for  the 
present  expenditure  on  widenings,  improvements  of 
turns,  kerbing  channelling  and  making  up  of  foot- 
paths, which  work  can  well  stand  over  until  more 
normal  conditions  obtain.  Mr.  Oliapman,  however, 
utters  a  word  of  warning.  "  It  must  be  noted,"  he 
says,  "that  it  would  be  a  dangerous  procedure  and 
not  tend  to  ultimate  economy  to  defer  urgent  repairs 
to  heavily  trafficked  and  important  main  roads.,  as 
if  these  are  neglected  the  reinstatement  biU  will  be 
abnormally  heavy."  Efforts  have  been,  as  far  as 
practicable,  concentrated  on  the  roads  which  are  not 
only  of  county  but  national  importance. 

Very  nearly  half  of  the  600  miles  of  directly  main- 
tained roads  are  now  carrying  more  or  less  frequent 
motor  'bus  services,  and  there  are  very  few  towns 
and  villages  of  any  importance  in  the  county  that 
are  not  linked  up.  "  It  is  a  debatable  point,"  ob- 
serves the  county  surveyor,  "  as  to  whether  the 
owners  of  heavy  self-propelled  vehicles  should  be 
more  heavily  taxed  and  the  proceeds  applied  to  the 
cost  of  maintaining  the  roads ;  but,  be  that  as  it  may, 
there  is  no  doubt  that,  in  view  of  this  increasing 
and  damaging  traffic,  expenditure  must  be  on  the 
up  grade  if  the  roads  are  to  be  maintained  to  the 
necessary  standard. 

In  a  concluding  note  Mr.  Cliapman  draws  atten- 
tion to  the  damage  caused  to  macadam  roads  by  the 
constant  watering  carried  out  by  urban  authorities, 
which,  he  remarks,  is  perhaps  considered  necessary 
for  the  amenities  of  the  neighbourhoods,  but  is  inost 
destructive,  and  seriously  increases  the  cost  of  main- 
tenance. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


Tar-spraying  in  Birminghani. — The  cost  of  this 
work,  states  Mr.  H.  E.  Stilgoe,  m.inst.c.e.,  the  city 
onsineer,  in  his  report  for  1914-15,  was  £7,263,  being 
at' the  rate  of  -gild,  per  super,  yard.  Mr.  Stilgoe 
says  the  application  of  tar  to  the  macadamised  street 
surfaces  has  effected  a  saving  in  repairs,  main- 
tenance and  scavenging,  and  is  continuing  to  give 
satisfaction. 

Village  Water  Supply  in  Leicestershire.— A  iiew 
water  supply  for  the  village  of  Burbage,  Leicestershire, 
was  formally  tuined  on  recently  by  Mr.  Charles 
Hands,  chairman  of  the  Water  Committee.  Address- 
ing those  present,  Mr.  Hands  stated  that  the  cost  of 
the  scheme  was  estimated  at  £4,400,  but  he  was  pleased 
to  say  that  the  work  had  been  carried  out  for  £3,700. 
At  a  subsequent  luncheon  reference  was  made  to  the 
admirable  work  of  the  engineer,  Mr.  E.  H.  Crump, 
ASSOC.M.lNST.c.E.,  engineer  and  surveyor  to  the 
Hinckley  Urban  District  Council,  whose  health  was 
drunk.  Mention  was  also  made  of  the  satisfactory 
manner  in  which  the  contract  had  been  carried  out  by 
Messrs.  G.  Greaves  and  T.  Bradbury. 


(Contributed.) 

Is  not  Mr.  Bertram  Kershaw's  suggestion  for  a 
simple  garden  refuse  de.structor  just  the  very  thing 
for  which  so  many  of  us  have  been  looking  for  years 
past  ?  Do  not  all  who  have  small  gardens  often 
suffer  from  the  difficulty  of  disposing  of  the  rubbish 
when  the  "  rubbish  heap  "  begins  to  get  too  big,  and 
would  not  the  cheap,  simple,  and  evidently  effective 
"  Kershaw  cremator  "  solve  the  problem  for  us  in  a 
thoroughly  scientific  manner  ? 

*  •  •  I 

Could  it  be  conceived  as  possible  that  a  road  of 
considerable  importance  in  a  rural  district  near 
London  is  now  being  "  made  up  "  in  a  really  "  good 
old-fashioned  "  manner  ?  "  Would  you  be  surprised 
to  hear,"  as  eminent  counsel  sometimes  put  it,  that 
the  manner  of  repairing  this  road  is  as  follows : 
Large  flints  as  big,  or  bigger,  than  two  fists  are 
dumped  on  the  road,  shovelled  over  it,  plenty  of  mud 
added,  and  a  vast  amount  of  water,  and  then  rolled 
with  a  10-ton  roller  ?  What  the  fate  of  this  road  will 
be    in    the   near   future  is   what  one   would   like   to 

know. 

*  *  »  » 

What  can  be  expected  oJ  some  of  our  underpaid 
and  overworked  rural  road  .surveyors,  who  receive 
such  a  pittance  in  the  way  of  salary  that  they  can 
scarcely  find  funds  to  leave  their  district  to  learn 
anything  about  roads  or  anything  else  ?  Is  it  not 
rather  a  matter  of  surprise  that,  under  our  present 
system  of  subdividing  most  of  our  municipal  under- 
takings, the  result  is  not  infinitely  worse  than  it  is  ? 

*  #  *  * 

Shall  we  not  all  wish  that  the  invention  and 
introduction  of  the  "  hydrodynamic  collector-ejector  " 
by  that  veteran  in  sanitation  Mr.  Isaac  Shone  will 
meet  with  the  success  it  deserves  ?  Is  there  not 
always  a  tendency,  however,  to  adhere  to  known 
methods  and  to  hesitate  to  introduce  new  systems, 
until  time  has  proved  that  the  new  system  has 
advantages  over  the  old  one  ?  Would  not  a  careful 
investigation  of  Mr.  Shone's  new  system — full  par- 
ticulars with  regard  to  which  appeared  in  T!he 
Surveyor  of  Jid'y  16th  last — convince  many  who 
are  now  hesitating  that  it  is  a  distinct  advance  on 
the  ordinary  methods  of  house  drainage  ? 

*  «  *  « 

Is  not  the  syllabus  of  the  Lectures  in  Civil  and 
Municipal  Engineering  at  the  Leeds  Central  Tech- 
nical School  "just  the  very  thing"  to  lay  a  founda- 
tion of  knowledge  for  the  municipal  engineer  of  the 
future  ?  Do  they  not  embrace  such  useful  subjects 
as  sanitation,  sewerage,  hydraulics,  water  supply, 
road  construction,  bridges,  tramways,  sewage  dis- 
posal, refuse  destruction,  &c.  ?  Would  not  a  young 
man  who  had  attended  these  lectures  be  better 
equipped  to  take  office  as  a  municipal  engineer  than 
he  would  if  he  had  not  had  the  advantage  of  attend- 
ing  such   lectures  ? 

*  *  *  f 

Why  is  it  that  the  Local  Government  Board  will 
not  sanction  a  loan  for  works  of  any  kind  if  the 
local  authority's  men  are  to  be  employed  in  carrying 
out  the  work  ?  Would  it  not  be  possible  to  get  over 
this  difficulty  by  temporarily  discharging  the  men, 
then  employing  them  on  the  work  in  question,  and 
when  it  was  finished  reinstating  them  on  the  staff  ? 
Does  it  not  seem  curious  that  the  Local  Government 
Board  should  adhere  to  their  cast-iron  rules  during 
a  period  when  it  is  so  neces.^ary  to  get  certain  works 
finished  without  delay  ? 

*  •  *  * 

Why  is  it  that  the  Liverpool  Corporation  have 
only  just  awakened  to  the  fact  that  a  top  hat  and 
frock  coat  is  not  the  most  suitable  costume  for  sani- 
tary inspectors  ?  Dignified  as  such  a  uniform  may 
be,  is  it  the  right  sort  of  clothing  for  a  man  who 
has  often,  in  the  course  of  his  duties,  to  climb  ladders, 
crawl  into  inaccessible  places  in  search  of  cisterns. 
kneel  or  lie  flat  on  the  ground  to  inspect  drains,  and 
push  his  way  into  all  sorts  of  verminiferous  localities  ? 
Could  any  costume  be  more  unsuitable  for  anyone 
eiigaged  in  these  cheerful  pastimes  than  a  frock  coat 
and  tall  hat  ? 

*  *  •  • 

Was  not  the  paper  upon  "  Reinfoix'ed  Concrete  for 
Roads,  Sewerage,  &c.,"  read  by  Mr.  Arthur  E. 
Collins,   city   engineer   of   Norwich,     at    the     annual 
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lueotiug  of  the  Institution  of  Municipal  and  County 
Engineers,  of  unusual  practical  interest  when  com- 
pared witli  some  of  the  pai^ers  on  this  rather  com- 
plicated subject  presented  at  meetings  of  other  iusti- 
tutionj  ?  But  was  not  the  question  of  the  use  of  re- 
inforced concrete  for  roads  conspicuous  by  its 
absence  ?  Should  we  not  all  have  liked  to  hear  Mr. 
Collins'  views  as  to  the  suitability  of  concrete, 
whether  reinforced  or  not,  as  a  material  for  the  con- 
struction of  roads,  surfaces  included  ?  Have  not 
most  of  the  attempts  in  thi.-.  country  to  make  good 
concrete  roads  hitherto  proved  a  failure  .- 


ROAD   MAINTENANCE   AND   EGONOMV. 


By   The    Surveyor  to   iue   Hereford   Euk.ai, 
District  Council. 

There  is  a  great  tendency  at  the  present  time  for 
the  matter  of  highway  expenditure  to  come  in  for 
a  great  deal  of  criticism  with  a  view  to  economy. 

In  The  Surveyor  of  July  aoth  there  was  a  short 
accoiuit  of  an  M.P.  asking  questions  respecting  the 
curtailing  of  "  excessive  "  main  road  expenditure  by 
county  councils.  This  appears  rather  an  unnecessary 
question,  as  surely  neither  county  councils  nor  other 
highway  authorities  will  be  guilty  of  spending  where 
it  is  not  absolutely  necessary. 

The  trouble  is  how  to  economise  without  results 
being  attained  which  will  in  the  future  cause  such 
an  extra  expenditure  as  to  prove  that  the  attempted 
economy  at  the  present  time  has  proved  false  in 
every  sense  of  the  word. 

A  good  many  of  these  so-called  economists  consider 
that  to  proceed  with  bitumen-bound  roads,  or  to  tar- 
spray  at  the  present  moment,  is  unnecessary  expendi- 
ture. This,  in  the  first  place,  is  a  mistake,  seeing 
that  it  is  now  proved  that  such  roads  are,  without 
a  doubt,  cheaper  than  water-bound,  where  the  traffic 
conditions  render  their  provision  necessary 

Some  councils  are  inclined  (and  have  done  so)  to 
cut  down  the  materials  bill.  There  is  no  more  false 
economy  than  this  possible,  for  it  brings  in  its  train 
bad  roads,  with  a  greater  expenditure,  comparatively, 
later  on  than  would  be  the  case  if  the  usual  amount 
of  material  had  been  used. 

It  is  therefore  obvious  that  curtailment  appertain- 
ing to  road  surfacing  should  not  be  entertained  with- 
out serious  consideration.  Is  it  possible  to  save  any- 
thing from  the  team  or  manual  labour  bill  ?  It  may 
be  ijossible  to  spread  a  good  deal  of  the  material  from 
the  ditches  upon  the  margins  instead  of  employing 
hauliers  to  take  it  away,  as  is  the  custom  in  some 
districts  where  the  brinker  will  not  do  so;  but  thi? 
is  really  a  very  small  item. 

Now,  taking  the  manual  labour  bill,  I  think  there 
is  just  a  possibility,  for  the  time  being,  to  economise 
in  this  connection,  although  probably  a  good  many 
fellow  surveyors  will  not  agree,  and  there  are,  no 
doubt,  reasons  for  holding  a  contrary  view.  Person- 
ally, I  think  if  all  the  back  ditches  are  cleaned  out, 
and  all  the  outlets  from  the  margins,  and  all  siding 
or  edging  on  pitches,  and  other  very  necessary  places 
only  were  done,  there  could  be  a  saving  of  at  least 
70  per  cent.  Of  course,  I  admit  it  is  not  really 
advisable  to  neglect  the  siding,  as  it  is  very  needful 
f o  draw  off  the  water  to  the  outlets ;  but  I  do  think 
that  if  all  the  outlets  were  sided  back  for  a  yard 
or  .io  no  serious  harm  would  accrue  for,  say,  a  period 
of  twelve  months.  In  any  case,  the  harm  would  he 
much  less  than  that  caused  by  the  reduction  of  the 
materials  bill. 

Taking  a  district  containing  100  miles,  and  the 
co.st  of  siding  at  3d.  per  chain,  or  £2  a  mile,  a 
70  per  cent  reduction  would  mean  a  saving  of  £140 
In  any  case,  every  mile  not  sided  would  mean  £2 
in  hand. 

But  what  would  become  of  the  men  ?  It  is  evident 
that  the  ordinary  Icngthman  would  not  have  enough 
work  to  keep  him  on  full  time.  It  would  mean  his 
getting  other  work  for  the  time  being,  and  would 
result  probably  in  the  surveyor  losing  him  altogether. 

It  will  thus  be  seen  that  economy  in  road  mainte- 
nance with  traffic  continually  increasing  is  almost  an 
impossibility,  and  that  where  it  is  attempted  great 
care,  consideration  and  foresight  should  be  exercised; 
otherwise,  later  on,  when,  possibly,  taxation  will  be 
more  felt  than  now,  and  laliour  and  materials  become 
more  expensive,  it  will  be  found  a  very  costly  matter 
to  restore  our  highways  to  their  original  condition. 

It  thus  behoves  councils  with  a  taste  for  "economy  " 
to  be  wary,  and  not  rush  headlong  into  trouble. 


LOCAL   GOVERNMENT   BOARD   INQUIRitS. 

The  Editor  invitei  the  co-operation  of  Subtxiob  readert 
wi^h  a  view  to  making  the  information  given  under  thie 
head  us  complete  and  accurate  ai  possible. 


INQUIRIES  HELD. 
Belfast    T.C.    (Augubt    4th.      Mr.   P.   C.   Cowan).— 

.v:72,iRiu  for  the  purpose  of  carrying  out  street  improve- 
ment works  in  the  city. — It  was  stated  that  it  was 
proposed  to  erect  a  bridge  over  the  railway  at  Tate's- 
a venue  at  a  cost  of  £31,000,  and  to  complete  street 
uorks  in  Tate's-avenue,  Mill-street,  Castle-street,  and 
Great  Edward-street;  also  to  make  alterations  to  gas 
and  water  mains.  Alderman  Shaw,  chairman  of  the 
Improvement  Committee,  declared  that  there  was  an 
absolute  necessity  for  completing  the  work  in  respect 
of  which  the  loan  was  applied  for,  and  it  was  there- 
fore very  necessary  that  the  loan  should  be  granted. 
Dealing  with  the  necessity  of  having  the  railway 
bridge  erected  with  the  least  possible  delay  at  Tate's- 
avenue,  he  said  the  level  crossing  there  had  now  been 
closed,  with  the  result  that  considerable  inconvenience 
was  caused  to  people  who  had  been  accustomed  to 
Iiass  that  way  betw'een  Lisburn-road  and  Broadway. 
He  would  like  to  see  the  erection  of  the  bridge  put 
in  hand  at  once,  as  it  really  had  become  a  necessity. 

Gosport  and  Alverstoke  U.D.C.  (August  oth.  Mr. 
E.  H.  Bicknell). — £3,800  for  additional  machinery  at 
the  sewage  air-comijressing  station. — It  was  stated 
that  the  dry-weather  flow  of  sewage  had  increased 
from  4,000,000  gallons  per  week  in  1904  to  7,500,000 
gallons  in  1915  through  the  six  primary  stations, 
and  the  wet-weather  flow  from  5,000,000  a  week  in 
1904  to  20,500,000  per  week  in  1915  through  the  same 
stations.  As  a  result  of  the  extraordinary  pressure 
on  the  engines  two  crank  shafts  on  No.  1  engine  were 
torn  out  of  the  fly  wheels,  and  new  cranks  had  to 
l>e  fitted  in  1911  at  a  cost  of  £200.  The  inspector  ex- 
jiressed  .surprise  at  the  enormous  increase  in  the  wet- 
weather  flow.  In  all  his  experience  he  had  never 
known  such  an  immense  increase.  He  suggested 
that  there  must  bo  an  extensive  leakage  into  the 
pipes,  and  suggested  tliat  tests  should  be  made.  It 
was  explained  by  the  surveyor,  Mr.  H.  Frost,  that 
tests  were  made  some  time  ago,  and  lengths  of  sewer 
pipes  in  waterlogged  soil  were  relaid.  After  a  dis- 
cussion between  the  inspector,  the  engineer  in  charge 
of  the  station  (Mr.  Crosthaite),  and  the  members  of 
the  council  present,  the  inspector  suggest'Cd  that  it 
would  be  cheaper  to  lay  down  new  plant  rather  than 
repair  the  old  plant.  He  should  have  to  convince 
the  Local  Government  Board  whether  the  laying 
down  of  new  plant  or  repairing  of  the  old  plant  was 
the  cheaper.  He  was  not  satisfied  as  to  the  cost  of 
the  proposed  new  machinery  (£3,700),  and  insisted 
upon  having  more  detailed  reports.  Otherwise  he 
was  sure  the  board  would  not  grant  the  money.  The 
members  of  the  council,  having  di.scussed  the  situa- 
tion among  themselves,  decided  to  postpone  the 
application  until  the  council  had  had  time  to  con- 
sider the  inspector's  suggestions  as  to  testing  the 
sewers,  the  laying  down  of  new  plant,  and  the  use  of 
electricity  at  the  air-compressing  stations. 

Pontypool  U.D.C.  (August  4th.    Mr.  F.  H.  Tulloch). 

—  £4,00U  for  the  erection  of  slaughter-houses,  stables, 
and  other  buildings  on  a  site  in  Lime  Kiln-road. — 
Kvidence  was  L'iven  liy  the  officials  of  the  council. 

APPLICATIONS  FOR  LOANS. 

Evesham  T.C. — £11, 270  for  a  housing  scheme. 

Islington  B.C. — £9,276  for  electrical  mains  and 
cables. 

Listowel  R.D.C. — £1,500  for  works  of  water  supply 
for  Ballyduff. 

Nelson  T.C. — £10,719  for  the  purchase  of  property 
for  street  improvement. 

Newry  No.  1  R.D.C. — £3,054  for  a  sewerage  scheme. 

Salford  T.C. — £1,717  for  electricity  purjioses. 

LOANS  SANCTIONED. 
Dunmow    R.D.C— £9.30    for   the  completion    of    tin; 
seweraga  scheme. 

Wallsend  T.C— £1,](X)  for  a  motor  fire  lender  and 
pump. 

FORTHCOMING   IN(;UIRIES. 

AUGUST.  £ 

17. — Christchurch.       For    works     of     surface- 

watrr  drainage  (Mr.  F.  H.  Tulloch)     ..,  800 

18. — Huddersfield.       For   works    of    sewerage 

(Mr.  A.  G.  Drury)  26,000 

20. — Raunds.      For  the  provision  of  a  ceme- 

teiy  (Mr    F.  H.  Tulloch)  1,500 
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Assistants'  and  Students'  Section. 

CoNDDCTBD  BT  SYDNEY  G.  TURNER,  assoc.m.inst.c.b. 


All  ecmntunications  in  regard  to  thiB  page  must  be 
addretaed  to  Tbs  Editor,  St.  Bride's  House,  24  B/'ide-lane, 
Fleet^street,  E.G.  Envelopes  must  be  marked  "Assistants' 
Section  "  in  the  top  left-hand  corner.  Correspondents  are 
invited  to  submit   Questions  for  consideration  and  answers 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

495.  Radius  of  Gyration Exijlain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "radius  of  gyration"  as  used  in  the  investi£;a- 
tion  of  the  theory  of  beams. 

496.  Stand  for  Procession.— A  stand  with  seats  is 
required,  from  which  to  view  a  procession,  upon  a 
site  40  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
ment behind  some  iron  railings.  Give  section  and 
part  plan  to  a  ^-in.  scale. 

497.  Gauging  Sewers — Describe  a  suitable  method 
for  gauging  the  flow  of  sewers. 

498.  Buttress  Design.— Thirty  feet  (30  ft.)  above 
the  ground  a  rectangular  buttress  bears  a  thrust  of 
5,000  lb.  inclined  at  an  angle  of  45  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  turret  3  ft.  by  3ft.  necessary  for  stability  at  the 
top  joint  if  the  coefficient  of  friction  =  0'G0.  (E.  P.  C, 
Ilir/niinjhani,) 

499.  Geodesy. — Describe  generally  (without  details) 
the  astronomical  observations  needed  to  locate  the 
starting-point  of  a  survey  in  a  new  country.  (E.  P.  C, 
Birmingham.') 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  conncH'ted  to  a  storage  tank  I  feet  in 
length,  h  feet  in  breadth,  and  A  feet  in  height.  The 
tank  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-wat«r  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emjatying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  appro.ximately  the  time  taken 
to  empty  the  tank.      (Stud.Inst.C.E.) 


[The  Editor  is  a.t  aH  times  glad  to  hear  -From 
readers  who  desire  to  submit  questions  reg:arding: 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  -for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


REPLIES   TO   QUESTIONS. 

494.  Strength  of  Pillar — A  solid,  square  pillar. 
10  ft.  in  height,  with  a  section  2  ft.  by  2  ft.,  and 
weighing  50  cwt.,  is  subjected  to  a  horizontal  wind 
pressure  of  28  lb.  per  square  foot  on  one  side. 
Assuming  its  material  to  be  uniformly  elastic,  find 
the  intensity  of  compressive  stress  at  the  leeward 
edge  and  at  the  windward  edge  of  its  base. 

The  stress  at  any  point  in  the  base  of  the  pillar  consists 
of  two  parts — 

(rt)  A  uniform  compressive  stress  due  to  the  weight  of 
tlie  material  (represented  by  tlie  heiglit  of  the  rectangle 
A  B  C  D). 

(i)  A  stress  due  to  the  bending  produced  by  the  wind 
pressnre.  This  stress  varies  from  a  tensile  stress  at  tlie 
windward  side  to  a  compressive  stress  of  equal  niflgnitude  at 
the  leewai-d  side.  Its  magnitude  is  given  by  the  heiglit  of 
the  figure  G  E  D  P  C  G,  in  which  C  G  is  the  tensile  stress  on 
the  wind  side,  and  D  E  is  the  compressive  stress  on  the  leo 
side. 

The  actual  stress  at  any  point  ia  the  sum  of  these  two 
stresses  and  is  represented  by  the  cross-hatched  figure. 

If  F  is  the  uniform  compressive  stress  due  to  the  dead 
load  and/c  and/,  the  compressive  and  ten.sile  stresses,  due 
to  bending — 

then  F—/,  =  compressive  stress  at  windward  side  of 

the  base. 
P+/c  =compre8sive  stress   at  leeward   side  of 

the  base. 
(a)  compressive  stress  F  due  to  dead  load 

-  ^^.,.    =S/21l..  sq.  .n. 


to  the  questions  which  app«ar.  For  the  contributions  con- 
sidered  to  be  the  most  meritorious,  one  or  more  premiums 
in  books  will  be  awarded  monthlu-  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  let 
reproduction. 


(fi)  Stresses  due  to  beu  ling. 

/c  =  /.  =  -r  2/ 


M  =  B  M  at  the  base 

1  =  iVIoment  of  inertia  of  section  about  the  central  axis 
t/  =  Distance  of  extreme  fibres  from  this  axis 


^_  telki  p<r  jc)  ft 


As  for  a  cantilever  with  a  uniformly    distributed  load 

M=  — 

'i«=load  per  unit  length 
I  =  length 

28x2,   1202     ,„„„„„, 


At  the  base  M 

I 
J 


12 


12  =  1458  lb.  per  sq.  in. 


2x24^ 

Stress  at  windward  side  =  14'58 — 9  72 
=  4'86  lb.  sq.  in.  tension 

Stress  at  leeward  side  =  14  58  +  972 
=  24  30  lb.  sq.  in.  compression 

(W.  R.   H..  Fidham.) 


The  stress  produced  due  to  the  weight  of  pillar  is 
equally  distributed  over  the  base,  and  is  therefore  eq'ial  to 

W 

-J-   which  is  obviously  a  compressive  stress  (example  1). 

Now  consider  only  the  stress  produced  Viy  the  side 
thrust ;  there  will  be  a  compressive  stress  on  the  side  oppo- 
site the  thrust  and  a  tension  stress  on  side  of  thrust 
(exanqjle  2). 

If  the  pillar  was  rigidly  fixed  at  base,  we  may  consider 
it  as  a  cantilever  whose  MB  =  P  x  d. 

MB  =  MR     and    MR  =  -g-/o  or  Z/u 

.-.  M(Px<J)  =  z(-y-j/o 
M 

Note  :  /o  =  stress  set  up  at  maximum  due  to  side  thrust. 
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Now  if  we  consider  tlie  combined  stresses  we  get — 

W     M 
Maximum  stress  =-t  +  -^ 


Note  ;    If  7^  is  greater  than  -r-  you  get  a  tension  stress  al 
the  base. 


) 

y 

.iii 

m 

-  p 


Fio.  1. 


,,5  ulr^^  I'ti'  s«  in- 
Fig.  3. 


Usini;  +  for  compressive  stress  and  —  for  tennion. 

,       W     M 
.".  In  example  we  get  /c  =-t  +7^ 

\V  =  50  cwt. 
A  =  576  stj.  in. 

I>  15 

2xlOx2.S     10-<I2     2xlOxg8x«e 


112 


hi''     24  X  242 
7,   =-s-  = 3 =2304 


112 

4 


/c  = 


■50  300 

57B  "*■  aatM 


/c  =  -087  +    13 

.".   /c  =  "217  cwt.  per  .sij   in.  (compressive  stress) 

/<  =-087 --13 

.•.  jt  =  -043  cnt.  per  si|.  in.  (tension  stress). 

Note  :  Owing  to  bending  stress  being  greater  than  the 
stress  due  to  weight  of  column  thero  will  be  a  tension 
stress  at  the  windward  edge  as  per  example  3. 

(E.  II.,  WaXkien.) 


(1)  Stress  due  to  weiglit  of  pillar. 
Weight  of  pillar  =  50  cwt 

.'.  Intensity   of    compressive  stress   at  A  and  B   due   to 
■50 
2x2 

(2)  Stress  due  to  wind  pressure. 


Let  W  =  total  wind  pressure 
L  =  half  weight  of  pillar 
/=  intensity  of  stress  at  A  and  li  dun  to   wi 

prcssui'o 
I  =  momeQtof  inertia  of  pillar  ahont  ab  (Kig 

Then  treating  pillar   as    cantilever  of  lon,L;;"ii  — i 
(ixed  at  AB,  we  have — 

Bending  moment  =^monient  of  resistance. 

j;  o 

where  b  i.s  breadth  anil  </  is  depth  of  cross-soctio 
,„      10  X  2  X  28     ^ 


6x! 


:112x5x  12  =  / 
xll2x5x  12 


14-5S31b.  pi'r  ..|.  in. 


2x2x2x1728 

tension  at  A  and  compression  at   B. 

The  nett  intensities  are  therefore 

At  A,  9'721b.  per  sq.  in.  compression  — 14583  lb.  |i 
sq.   in.   tension  =  4'SM31b.  per  sq,  in.  tension,  and 
B,  9  721b.  per  sq.  in.  compression  +  14'5831b.  pi  r  i 
in.   compression -24"303  lb.  per  sq.  in.  oompressii 


rni 


;.„i>«.>4 


Fig.  3. 

Fig.  3  indicates  the  distribution  of  stress  over  the  cross- 
section,  the  neutral  axis  of  the  pillar  being  at  X,  the  point  of 
contraflexure  of  the  diagram,  the  intensity  of  stress  at 
this  point  being  zoio.  If  a  diagram  be  iilotted  obtaining 
the  resultant  of  the  wind  pressure  and  the  weight  of  the 
wall,  it  will  be  found  that  the  resultant  lino  of  thrust  falls 
outside  the  middle  third  of  the  basal  section,  tlms  con- 
firming the  above  result.      (B.  K.,  Keii'porl.) 


Waterford  Electric  Lighting  Scheme.  Ju  reference 
to  the  application  of  the  Waterford  Corporation  for 
sanction  to  a  loan  of  £30,000  for  an  electric  lighting 
scheme,  the  Local  Government  Board  wrote  slating 
that  the  .scheme  submitted  may,  from  an  engineering 
jioint  of  view,  be  regarded  as  satisfactory,  but,  having 
regard  to  the  present  restrictions  on  borrowing  by 
local  authorities,  the  matter  is  one  which  nmst  be 
postponed. 
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1 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings — Bideford;  housing  and  town  planning — 
Dunfermline;  roads  and  materials — Cirencester. 
Hertford,  Winchester;  sewerage  and  sewage  disposal 
— Midsomer,  Northleach;  water,  gas  and  electricity — 
Burnley,  Macclesfield.— Particulars  of  other  projected 
works  ■will  be  found  on  our  "  Local  Government 
Board  Inquiries  "   page. 

BUILDINGS. 

Aldershot  U.D.C. — Plans  have  been  completed  of  a 
imljlic  i/ouvenienee  in  the  Grove,  the  estimated  cost 
heiug  CSS!. 

Bideford  T.C, — Considerable  surprise  was  expressed 

wheii  it  was  reported  that  the  estimated  cost  of  the 
propo.=ed  joint  isolation  hospital  for  Bideford, 
Northam,  and  Abbotshara  was  between  £8,000  and 
£9,000  instead  of  about  £3,500  as  previously  supposed. 
It  was  stated  that  the  architects  considered  the  pre- 
sent plans  the  minimum  the  Local  Government  Board 
would  pass,  but  the  council  passed  a  resolution  that 
it  the  Joint  Hospital  Board  sent  up  the  plans  to  the 
Local  Government  Board  they  should  consider  whether 
considerable  reductions  could  not  be  made,  especially 
in  view  of  the  Local  Government  Board  circulars  on 
economising. 

Brixham  U.D.C. — Arrangements  have  been  com- 
pleted for  the  purchase  of  a  site  for  an  isolation  hos- 
pital. 

Chatham  T.C. — The  borough  surveyor,  Mr.  C.  Day, 

ha.s  been  authorised  to  erect  a  public  convenience 
in  Fair-row. 

Chester-le-Street  U.D.C. — The  Road  Board  have 
sanctioned  a  grant  of  £1,000  towards  the  cost  of  im- 
proving the  town  bridge,  and  the  council  liave  agreed 
to  meet  the  cost  of  widening  beyond  the  limit  fixed 
by  the  Durham  County  Council,  who  will  carry  out 
the  work. 

Colchester  T.C. — The  borough  surveyor,  Mr.  Harold 
Collins,  reported  that  a  deputation  from  the  Gla.sgow 
Corporation  had  inspected  the  new  War  Office  wards 
and  extensions  at  the  infectious  diseases  hospital,  and 
had  expressed  great  satisfaction  at  what  they  saw, 
stating  that  their  visit  would  enable  .them  to  amend 
their  plans  for  proposed  new  buildings,  and  to  reduce 
their  cost  without  loss  in  efficiency,  and  that,  whereas 
the  Glasgow  scheme  of  extension  worked  out  at  £350 
per  bed,  the  War  Office  wards  cost  about  £35  10s.  per 
bed,  and  the  tuberculosis  and  scarlet  fever  wards  were 
estimated  to  cost  £75  to  £80  per  bed. 

Dundee  T.C. — The  town  council's  improvement 
scheme  will  probably  be  passed  when  Parliament 
resumes  in  September.  Under  its  provisions  it  is 
proposed  to  borrow  £270,000  for  the  clearance  of  a 
site  and  the  building  thereon  of  ar  new  city  hall  witli 
wings  for  business  premises. 

East  Suffolk  G.C. — It  has  been  agreed  to  reconstruct 
the  school  at  Henham,  at  an  estimated  cost  of  £1,051. 

Folkestone  T.C. — The  Sanitary  Committee  have 
been  asked  to  report  upon  the  question  of  providing 
further  pulilic  conveniences. 

Kesteven  C.C. — It  has  been  agreed  to  erect  a  tuber- 
culosis block  at  the  council's  infectious  diseases  hos- 
pital. A  grant  in  aid  of  the  cost  will  be  contributed 
by  the  Local  Government  Board. 

HOUSING    AND    TOWN  PLANNING. 

Dartford  U.D.C.  —  riovisioual  agre4fmeiits  have 
been  entered  into  for  the  purchase  of  .several  sites  for 
liou.-jinLT  schemes. 

Downpatrick  R.D.C.— The  Local  Government  Board, 
in  answer  to  a  proposal  by  the  council  to  allow,  owing 
to  the  war,  an  increase  on  their  contract  prices  to  the 
contractors  for  the  erection  of  213  cottages  under  the 
1913  Improvement  Scheme  (Labourers  Acts),  have  con- 
sented to  allow  £10  per  cottage  in  the  case  of  each 
cottage  at  present  completed  or  actually  in  progress. 

Dunfermline  T.C— The  council  recently  gave  their 
approval  to  an  extensive  town  planning  scheme  em- 
bracing the  whole  of  the  area  between  Ihe  town  and 
the  Rosyth  dockyard.      The    main    features    of    the 


scheme  are  the  arterial  roads — Grange-road  and 
Queensferry-road — which  run  seawards  from  the 
south  of  the  existing  town.  Connected  with  various 
cross-roads  these  roads  form  the  backlione  of  the 
scheme.  The  total  immediate  expenditure  on  the 
scheme  is  £124,000,  including  £100,000  for  the  main 
outfall  sewer,  and  the  other  estimated  expenditure 
required  within  the  next  fifty  years  will  be  £206,500, 
making  a  total  of  £330,500.  The  town  clerk  reported 
that  he  had  visited  London  and  conferred  with  the 
Treasury,  the  Scottish  Office,  and  the  Local  Govern- 
ment Board  in  connection  with  the  granting  of  a 
loan  of  £50,000  to  the  council  for  the  purpose  of  in- 
vestment in  the  Scottish  National  Housing  Company. 
That  company  will  build  most  of  the  houses  in  the 
Rosyth  area.  The  town  clerk  said  he  bad  obtained 
a  loan  of  the  sum  named  at  4  per  cent  interest  for 
a   period  of  sixty  years. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bridlington  T.C. — The  question  of  the  disposal  of 
the  town's  refuse  came  up  in  a  letter  of  the  clerk  to 
the  neighbouring  rural  district  council,  which 
threatened  the  issue  of  a  writ  against  the  corporation 
if  the  practice  of  depositing  rubbish  in  the  rural  dis- 
trict was  not  stopped.  It  was  decided  to  ask  the 
rural  district  council  to  meet  a  committee  of  the 
council  to  discuss  the  question  of  the  site  of  a  refuse 
depot. 

ROADS    AND    MATERIALS. 

Battle  R.D.C. — The  surveyor,  Mr.  Henry  Blackman, 

raised  the  matter  of  steam  rolling  the  roads,  with  a 
view  to  making  the  necessary  arrangements  for  the 
ensuing  year.  He  said  no  doubt  the  tenders  would 
be  higher  owing  to  the  increased  cost  of  fuel.  There 
was  3,300  yds.  to  be  done,  the  same  as  before.  A 
considerable  amount  of  stone  had  been  delivered, 
and  if  they  had  it  placed  on  the  roads  they  must 
have  it  rolled.  He  thought  it  would  be  false  economy 
to  leave  the  stone  standing  and  not  use  it,  now  that 
it  had  been  delivered.  A  total  of  112J  days'  rolling 
was  done  last  year.  It  wa.s  agreed  to  ask  the  firms 
who  tendered  last  year  to  tender  again  under  similar 
conditions. 

Cannock  U.D.C. — A  scheme  is  being  considered  for 
the  widening  of  LTxbridge-street. 

Cheltenham  T.C. — The  Street  and  Highway  Com- 
mittee recommend  that  the  east  side  of  Prestbury- 
road  from  the  borough  boundary  to  Windsor-street 
should  be  paved  and  kerbed,  and  that  the  footpaths 
in  Windsor-street  should  be  repaired. 

Cirencester  U.D.C. — The  Local  Government  Board 
have  provisionally  sanctioned  a  loan  of  £1,200  for 
the  improvement  of  Cricklade-street. 

Croydon  T.C. — It  has  been  decided  to  carry  out  an 
imiirovement  in  Brighton-road,  at  an  estimat-ed  cost 
of  £120. 

Dublin  T.C. — A  depul  ition  from  the  city  council 
has  been  a|)pointed  to  wait  on  the  Provost  and  Board 
of  Trinity  College  on  the  subject  of  the  acquisition 
by  the  corporation  of  a  small  plot  of  ground  at  the 
corner  of  Grafton-street  and  Nassau-street,  with  a 
view  to  widening  that  portion  of  tlie  street. 

Egham  U.D.C— The  surveyor,  Mr.  W.  Menzies,  has 
been  instructed  to  inspect  and  obtain  particulars  of 
a  combined  motor  water  van  and  roller  belonging  to 
the  Chertsey  Urban  District  Council,  in  view  of  a 
proposal  to  purchase  a  similar  machine  for  this 
council. 

Finchley  U.D.C. — It  is  proposed  to  carry  out  a 
widening  scheme  at  Hcndon-lnne,  near  Christ's  Col- 
lege. 

Oodalming  T.C. — The  council  have  applied  to  the 
Eoad  Board  for  a  grant  of  £100  for  the  making  up  of 
Chalk-road  from  Meadrow  to  the  goods-yard  entrance. 
They  have  not,  in  this  year's  estimates,  made  any 
provision  for  improvements,  and  only  repairs  neces- 
sary for  the  proper  maintenance  of  the  district  roads 
will  be  carried  out.  The  estimate  for  the  district 
roads  for  the  year  ending  March  31st  last  was  £2,168, 
and  the  actual  expenditure  £1,684. 

Gower  R.D.C. — It  is  proposed  to  take  up  a  loan  of 
£120  for  the  new  road  at  Blackpill. 


AlTGTTST  13,   1915. 


AND   OOUNTT  ENQINBER. 


195 


Halifax  T.C. — It  has  been  decided  to  carry  out 
[iiivatc  street  works  at  Siddal,  at  an  estimated  cost 

Hertford  T.C. — It  is  announced  that  the  Great 
Xi'ithtrn  K:\ilw:iy  Company  will  give  the  land  and 
contribute  XI. 000  towards  the  proposed  new  road  from 
Nelson-road  to  North-road.  The  scheme  will  not  be 
begun  until  six  months  after  the  war. 

Hove  T.C. — An  apportionment,  at  £1,137,  has  been 
approved  for  making  up  1,005  ft.  of  Lansjdale-road  as 
a  new  street.  The  borough  surveyor,  !Mr.  H.  H. 
Scott,  has  received  instructions  to  prepare  an  esti- 
mate for  making  up  Mainstone-road. 

Maidstone  R.D.C — The  surveyor,  Mr.  T.  A.  Bus- 
bridge,  inlonned  the  council  that  he  had  given  evi- 
dence l>cfore  the  Departmental  Committee  appointed 
by  the  Local  Government  Board  to  consider  the  law 
and  regulations  relating  to  tbe  construction  and  use 
of  road  locomotives  and  heavy  motor  cars  in  Great 
Britain.  He  also  gave  a  resume  of  the  pai^rs  read 
and  the  discussions  which  followed  at  the  recent 
Road  Conference,  which  he  attended,  and  said  it 
was  shown  that  the  life  of  wat«r-bound  roads  in  rural 
districts  was  materially  increased  by  treating  their 
surface  with  tar. 

Newcastle  (Ireland)  U.D.C. — The  tenders  of  Mr. 
^yhyte.  at  an  aggregate  of  tj40,  have  been  accepted 
for  steam   rolling. 

Newry  U.D.C. — The  council  last  week  passed 
accounts  totalling  £476  in  respect  of  dilapidated  pro- 
perty which  had  l>een  acquired  for  the  purpose  of 
opening  up  a  new  street  between  Upper  Water-street 
and  Lower  North-street.  Mr.  Ruddy  asked  how  much 
the  scheme  would  cost.  The  clerk  said  the  loan 
which  they  had  got  for  the  acquisition  of  the  pro- 
perty and  the  making  of  the  new  street  was  £770. 

Norham  and  Islandshires  R.D.C. — The  Road  Board 

bave  sanctioned  a  grant  of   CSOO  towards  the  cost  of 
the  tar  treatment  of  the  roads. 

South  Stoneham  R.D.C— The  Road  Board  have 
agreed  to  contribute  £1.050  towards  the  cost  of  the 
repair  of  the  roads  in  North  Stoneham  and  South 
Stoneham  parishes. 

Ticehurst  R.D.C. — The  council  have  adopted  the 
advice  of  the  surveyor,  Mr.  W.  N.  Wood,  to  tar  the 
following  roads — viz.  :  Wadhurst  to  Mark  Cross,  at  a 
cost  of  £23-5 ;  Ticehurst  to  Flimwell,  at  a  cost 
of  £118 ;  and  ^  mile  of  Ticehurst  Village,  at  a 
cost  of  £43.  .\s  the  surveyor  was  of  opinion  that 
road  stone  would  not  be  delivered  this  coming  winter, 
it  was  decided  that  repairs  with  stone  should  not  be 
carried  out. 

Winchester  T.C. — The  city  surveyor,  Mr.  W.  V. 
Anderson,  has  received  instructions  to  prepare  an 
estimate  of  the  cost  of  wood  paving  part  of  High-street. 
The  question  of  the  improvement  of  Bridge-street  is 
also   being  considered. 

York  T.C. — The  city  engineer,  Mr.  F.  W.  Spurr, 
has  been  asked  to  obtain  information  from  o.her  towns 
with  respect  to  the  cost  of  a  motor  sweeper,  and 
to  obtain   quotations  for   a   tank   for  fixing  on   to   a 

motor  wa'-'on. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Chichester  T.C. — It  has  been  agreed  to  effect  repairs 
to  the  extent  of  £72  to  the  electric  battery  at  the 
sewage  works,  and  that  the  disused  motor  be  con- 
verted into  a  dynamo,  at  a  cost  of  £5. 

Easington  R.D.C. — The  council  have  made  another 
appeal  to  the  Local  Government  Board  to  allow  the 
Haswell-to-the-.sea  sewage  dispo.=al  scheme  to  pro- 
ceed. It  is  pointed  out  that  the  council  would  lose 
over  £5,000  if  the  work  was  not  allowed  to  go  on. 

Macclesfield  R.D.C. — A  scheme  of  sewerage  for 
Poynton  has  been  prepared,  and  is  being  considered 
by  the  parish  council.    The  estimated  cost  is  £345. 

Middleton  T.C. — The  corporation  have  completed 
the  construction  of  the  sewer  necessary  for  connect- 
ing the  sewer  of  Middleton  to  the  Manchester  Cor- 
poration main  sewerage  system,  but  tlie  actual  con- 
nection lias  not  yet  been  made. 

Midsomer  U.D.C. — Having  agreed  that  the  present 
sewa'.'e  disposal  works  at  Wilton  were  too  limited  for 
extension,  the  council  have  instructed  the  surveyor, 
Mr.  C.  H.  Sunderland,  to  prepare  the  necessary  plans 
md  specifications  for  a  new  sewage  disposal  scheme 
/in  the  septic  system,  to  be  constructed  on  the  irriga- 
tion land  at  Old  Welton,  providing  for  a  population 


of  6,000  (this  being  an  increase  of  50  per  cent  of  the 
population  now  drained  to  the  present  works);  also 
lO  carry  out  inexpensive  experiments  in  filtration, 
and  to  obtain  all  such  particulars  and  analyses  as 
may  be  required  when  tbe  period  arrives  for  an 
application  for  a  loan  to  be  made  to  the  Local  Govern- 
ment Board  for  carrying  out  the  construction  of  the 
scheme. 

Newcastle  (Ireland)  U.D.C— Messrs,  Swiney  & 
Croasdaile,  eut.'ineers  for  the  sewerage  scheme,  re- 
ported tliat  tbe  additional  cost  of  the  outfall  sewer 
under  tlie  present  arrangement  as  compared  with  the 
former  contract  would   be  £750. 

Northleach  R.D.C — Plans  for  a  sewerage  scheme  for 
Southrop  have  been  prepared  by  Messrs.  Phillott  & 
George,  of  Cheltenham,  and  they  have  been  forwarded 
to  the  parish  council  for  their  consideration. 

Oldham   T.C. — The  Local   Government  Board  have 

refused  to  sanction  a  loan  of  £485  for  the  proposed 
installation  of  four  additional  grease  retorts  at  the 
sewage  works. 

Watford  U.D.C,— The  nett  profit  on  the  sewage  farm 
accounts  for  the  year  ended  March  31st  was  £48,  as 
compared   with   £2  last  year. 

WATER,    CAS,    AND    ELECTRICITY. 

Barking  U.D.C — Tenders  have  been  accepted,  at 
Cl'i,5;j6.   fnr  electrical  extensions. 

Bridgnorth  T.C. — The  council  have  approved  of  the 
cartailment  of  public  lighting  during  the  coming 
winter,  in  the  interests  of  economy  and  for  other 
reasons  brought  about  by  the  war. 

Burnley  T.C. — The  coi-poration  are  seeking  extended 
borrowing  powers  for  the  completion  of  the  new  water- 
works now  in  course  of  construction  at  Hurstwood. 
In  the  course  of  the  present  municipal  year  the 
original  loan  of  £215,000  will  be  exhausted,  and  the 
corporation  have  asked  the  Local  Government  Board 
to  sanction  a  further  loan.  The  Treasury  have  inti- 
mated to  the  town  clerk  their  desire  that  the  cor- 
poration should  suspend  the  works  until  after  the 
war.  The  Water  Committee  have  decided  to  ask  the 
Local  Government  Board  to  receive  a  deputation  as  to 
the  urgency  of  proceeding  with  the  work  and  of 
sanction  being  given  to  further  borrowing  powers. 

Chelmsford  T.C. — In  connection  with  the  acquisition 
of  the  local  gasworks  undertaking,  it  has  been  decided 
to  erect  a  new  gas-holder,  at  an  estimated  cost  of 
£10,000. 

Chesterfield  T.C. — The  town  council  are  recom- 
mended by  tlie  I'llectrical  Energy  Committee  to  carry 
out  extensions  of  the  electricity  undertaking,  at  an 
estimated  cost  of  £15,200. 

Guildford  T.C. — The  borough  surveyor,  Mr.  E.  Y. 
Harrison,  who  has  prepared  a  special  report  on  the 
town's  water  supply,  has  received  instructions  to 
obtain  prices^  of  new  and  second-hand  pumps  for 
Joseph's-road  works,  capable  of  delivering  20,000 
gallons  per  hour.  He  has  also  been  asked  to  prepare 
a  plan  of  the  whole  of  the  mains  of  the  borough. 

Lisburn  U.D.C. — It  has  been  agreed  that  the  ques- 
tion of  increasing  tbe  water  supply  should  be  taken 
into  consideration  without  delay.  It  was.  hoped  that 
the  scheme  proposed  would  not  exceed  £3,000. 

Lurgan  U.D.C. — The  council  have  passed  a  reso- 
lution empowering  the  Gas  and  Electric  Light  Com- 
mittee to  negotiate  for  the  raising  of  £47,000  required 
for  the  purchase  of  the  gasworks. 

Macclesfield  T.C. — The  town  council  are  seeking 
authority  to  their  scheme  for  the  improvement  of  the 
waterworks,  at   an  estimated  cost  of  £3,300. 

Plymouth  T.C. — At  the  Water  Committee  meeting 
the  town  clerk  reported  on  the  powers  contained  in 
the  Plymouth  Corporation  Bill,  which  has  passed  the 
third  reading  in  the  House  of  Lords,  with  respect  to 
the  extension  of  the  main  for  conveying  water  from 
Burrator,  and  the  water  engineer  submitted  a  report 
in  which  he  recommended  the  construction  of  a 
■33-in.  pipe,  at  an  estimated  cost  of  £60.000,  the  powers 
for  liorrowing  which  sum  had  been  included  in  the 
Bill  and  which  had  been  sanctioned  by  the  Treasury. 
The  recommendation  of  the  water  engineer  was  adopted, 
and  it  was  decided  to  invite  tenders  for  the  necessary 
pipes  and  materials  in  time  for  the  next  meeting  of 
the  committee. 

Stirling  T.C — It  is  announced  that  the  Stirling 
Waterworks  Commissioners  have  agreed  to  provide 
a  water  supply  for  Stirling,  if  required,  from  the 
Grangemouth  reservoir  at  Bannockburn. 


196 


rHE   SURVEYOR  AND   MUNICIPAL 


Adgusi  13,  1915. 


Stoke-on-Trent  T.C. — A  proposal  has  been  ap2:>ioved 
for  the  erection  of  a  sub-station  for  the  supply  of 
current  to  Messrs.  Kerr,  Stuart  &  Co.  The  cost  is 
estimated  at  £1,085. 

Tanderagee  R.D.C. — It  has  be«n  resolved  to  carry 
out  a  scheme  of  water  supply  for  Laurelvale  by  the 
improvement  of  the  existing  wells. 

Wednesbury  T.C. — Consideration  is  being  given  to 
proiiii.N.il.v  for  the  purchase  of  additional  electricity 
l.hint  aii.l  cal.lr.s. 

Wincanton  R.D.C. — With  respect  to  the  proposed 
water  supply  for  Templecombe,  the  Local  Government 
Board  wrote  stating  that,  though  they  were  unable  to 
hold  out  any  hope  of  a  loan  being  sanctioned  for  the 
sclieme  under  existing  conditions,  they  were  prepared 
to  consider  the  application  to  the  extent  of  a  local 
inquiry  with  a  view  to  the  sclieme  being  proceeded 
with  when  the  circumstances  permit.  The  board 
obsei'ved  that  the  mains  proposed  to  be  laid  under  the 
scheme  would  pass  through  several  other  parishes 
(both  in  the  Wincanton  and  Mere  ruinl  districts)  which 
would  be  in  need  of  a  sati>faitcMy  w.itrr  supply,  and 
they  would  be  glad  to  learn  whethci-  tlie  question  of 
a  joint  sclieme  had  been  considered. 

Worcester  T.C. — The  electricity  engineer  recom- 
mends the  city  council  to  iiistal  certain  new  elec- 
tricity plant  and  exti-nsions. 

MISCELLANEOUS. 

Athlone    U.D.G.  —  The    council    have    received    no 

tenders  in  rejily  to  the  advertisement  for  the  annual 
coal  supply  to  the  gas-house  for  lighting  purposes. 
The  old  contractors  stated  that  the  markets  were  so 
disturbed  that  they  could  not  tender  at  present,  but 
hoped  to  do  so  in  a  few  days.  The  gas  manager  said 
the  coal  supply  was  running  out,  and,  in  order  not 
to  leave  the  town  without  light,  it  was  decided  to 
w'ire  to  Messrs.  M'Kilvie  asking  them  to  quote  for  a 
single  cargo  of  coal. 

Chatham  T.C. — It  has  been  agreed  to  purchase  a 
steam  tractor  and  two  trucks,  at  a  cost  of  £623. 

Scarborough  T.C. — Mr.  Briggs  has  given  notice  of 
motion  that  the  council  meet  in  committee  early  to 
consider — (1)  in  what  way  further  retrenchinents  in 
the  general  exi>enditure  of  the  council  could  be  made, 
(2)  what  reduction  could  be  made  in  the  salaries  of 
officials,  and  to  what  extent  the  staffs  could  he  re- 
duced. Nearly  all  the  members  rose  w'hen  the  motion 
was  reached  at  Monday's  meeting,  and  Mr.  Briggs 
thereuijon  withdrew  it. 


PERSONAL. 


Mr.  P.  J.  O'Louglilin,  Athlone,  has  been  appointed 
engineer  to  the   Athlone  Rural   District  Council. 

Mr.  F.  Read,  surveyor  to  the  Grelligaer  Urban  Dis- 
trict Council,  has  joined  the  colours,  and  Mr.  T.  R. 
Gabe,  deputy  surveyor,  has  been  appointed  to  take 
charge  of  the   surveyor's   department. 

Mr.  T.  L.  Oliver,  b.sc,  assoc.m.inst.c.e.,  engineer 
and  surveyor  to  the  Conway  Rural  District  Council, 
has  been  appointed  surveyor  and  inspector  to  the 
Llandrindod  Wells  Urban  District  Council. 

Mr.  H.  Hunter,  sanitary  inspector  to  the  Maidens 
and  Coonibe  Urban  District  Council,  has  received 
much  sympathy  on  the  death  of  his  wife.  Mr. 
Hunter  is  now  serving  as  a  captain  in  the  Army 
Service  Corps. 

Mr.  F.  W.  Smart  was  at  the  last  meeting  of  the 
county  council  appointed  deputy  county  surveyor 
for  Bedfordshire.  Mr.  Smart  has  been  chief  assistant 
to  the  county  surveyor  for  the  past  six  years  and 
a-half,  and  previous  to  that  waS'  for  seven  years  and 
a-half  district  surveyor  for  the  western  district  of 
the  county. 

Mr.  J.  S.  Mant,  deputy  surveyor  and  inspector  to 
the  Steyning  East  Rural  District  Council,  will  join 
H.M.  Forces  in  September.  Mr.  F.  Slaughter, 
ASSOC.M.INST.C.E.,  Surveyor  and  inspector  of  nui.s- 
ances,  Steyning  West  Rural  District  Council,  will 
undertake  the  duties  during  the  absence  of  Mr.  Mant, 
if  required. 

Mr.  A.  G.  Wheeler  has  been  appointed  assistant 
in  the  Colchester  borough  surveyor's  department. 
The  town  council  liave  appointed  Mr,  A,  G.  Andrews 
draughtsman  and  building  surveyor,  at  a  salary  of 
£150,  rising  by  £5  yearly  to  £155.  They  also  resolved 
that  the  salary  of  the  borough  surveyor's  chief  clerk 


be  raised  from  £137  10s.  to  £145  yearly,  and  by  annual 
increments  of  £5  to  a  maximum  of  £155, 

Mr,  J,  Fred  Hawkins,  county  surveyor  for  Berk- 
shire, has  received  a  commission  in  the  Royal  Engi- 
neers as  temporary  captain  on  the  staff  of  General 
Gibbon,  e,e,,  and  proceeds  to  the  Mediterranean 
in  a  week's  time,  Mr,  Hawkins,  who  is  a  valued 
county  officer,  will  be  greatly  missed,  and  it  is  1i'i|im1 
that  he  may  soon  be  welcomed  back  to  his  re.-pun- 
sible  duties.  His  many  friends  at  Tilehurst  (where 
he  resides)  heartily  congratulated  him  on  his  appoint- 
ment, 

Mr,  Oswald  A,  Bridges,  the  town  surveyor  of 
Bognor,  on  Saturday  afforded  a  further  illustration 
of  the  muncipal  surveyor  being  the  "handy  man" 
of  the  engineering  profession,  A  picturesque  proces- 
sion traversed  the  main  streets  of  this  delightful  .sea- 
side resort,  and  Mr,  Bridges  was  responsible  for 
several  of  its  most  attractive  items,  including  a  vast 
horse-drawn  model  lobster,  representing  the  fishing 
industry,  a  realistic  submarine,  a  lifeboat  rescue, 
and  other  tableaux  of  clever  design  and  execution. 
Somehow,  too,  Mr,  Bridges  had  been  able  to  raise  a 
real  live  Russian  bear.  His  versatility  will  l>e  re- 
warded by  resulting  in  the  raising  of  some  £150  for 
the  District  Nursing  Association  and  the  Royal  West 
Sussex  Hospital  at  Chichester. 

Barnsley  Town  Council  decided  this  week  to  adver- 
tise for  an  a,s«istant  sanitary  inspector  at  a  .=alary  of 
£104  per  annum, 

OBITUARY. 

Mr,  Robert  Hammond,  whose  death  is  reported,  was 
probably  the  best-known  electric  consultant  in  the 
country,  and  certainly  one  of  the  foremost  men  in 
connection  with  municipal  electricity  works.  He  i.^ 
said  to  have  been  the  first  man  in  Great  Britain  to 
lay  down  works  where  electricity  was  distributed  from 
a  centre  for  electric  lighting,  and  the  first  in  the  field 
with  a  book  on  private  house  electric  lighting, 

Mr.  F,  G,  Taylor,  building  surveyor  to  the  Sunder- 
land Corporation,  a  position  he  had  held  since  1883, 
died  last  week,  we  regret  to  state,  A  native  of  the 
town,  he  had  been  in  the  service  of  the  corporation 
since  1873,  A  few  years  a.^o  he  took  an  active  part 
in  preparing  the  building  by-laws  now  in  force,  and 
lie  had  since  1883  had  the  supervision  of  all  the  dwell- 
ing-houses erected  in  the  borough,  Mr,  Taylor  leaves 
a  widow,  three  sons  and  a  daughter.  His  eldest  son 
is  an  engineer  at  Buenos  Ayres, 

FOR      OTHER     ADVERTISEMENTS 

See  End  of  Paper, 

CLERK  OF  WORKS,— Required  at  once,  two 
Clerks  of  Works  for  Bridge  Works,  probably 
four  months  and  two  months  respectively.  Apply, 
giving  full  particulars  of  experience,  copies  of  testi- 
monials and  salary  required,  to  John  Anstee,  c.E,, 
District  Surveyor,  Commercial-road,  Guildford. 
(2,676) 

f  UNIOR  ASSISTANT,— Required,  young  Assist- 
*'        ant,  clerical    and    general.       Apply,  giving    full 
particulars   of   qualifications   and   salary   required,    to 
John  Anstee,  c.E,,  Commercial-road,  Guildford, 
(2,677) 

METROPOLITAN    BOROUGH    OF 
DEPTFORD. 
APPOINTMENT   OF   BOROUGH    SURVEYOR. 
The    Council   of   the  above    Borough   invites  appli- 
cations from  qualified  persons  for  the  above  appoint- 
ment.     Salary    £450   per   annum,    rising   by   annual 
increments  of  £25  to  a  maximum  of  £550  per  annum. 
The  apiiointment  will  be   subject  to  the  conditions 
set  out  in  the  form  of  application. 

Apjilications,  accompanied  by  copies  of  not  more 
than  three  recent  testimonials,  must  be  made  upon 
forms  to  be  obtained  from  the  undersigned,  and  must 
be  returned  not  later  than  9  a,m.  on  Tuesday,  the 
31st  August,  1915. 

Canvassing  any  member  of  the  Council,  either  per- 
sonally or  indirectly,  will  disqualify  candidates.  The 
tenn  "  canvassing  "  includes  any  oral  or  written 
communication  made  to  a  member  of  the  Council, 
either  by  or  on  behalf  of  the  candidate  relative  to  the 
appointment. 

ARTHUR  PURKIS, 

Town  Clerk. 
Town  Hall, 

New  Cross-road,  S,E. 

August  10,  1915.  (2,675) 
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WARWICKSHIRE   ROADS. 


A   YEAR'S  WORK. 

The  annual  report  of  the  couuty  surveyor  of  War- 
wickshire, Mr.  John  Willmot,  states  that  tha  nett 
espeuiliture  on  the  roads  in  the  county  outside  the 
Road  Board  scheme  amounted  during  the  year  1914- 
1915  to  £52,846,  or,  deducting  tlie  cost  of  improve- 
ments, £51,559,  which  is  equal  to  a  rate  of  £112-3  per 
mile. 

Mr.  Willmot  mentions  that  upwards  of  4.000  tons. 
of  tarred  material  were  used  during  the  period 
covered  by  tlie  report.  Referring  to  the  employment 
of  tarred  chippings  in  the  repair  of  potholes,  he 
observes  that  this  is  an  excellent  material  for  this 
purpose  if  properly  applied  at  the  right  time,  but 
very  unsatisfactory  otherwise. 

The  average  price  per  ton  of  the  granite  and  other 
hard  stone,  including  breaking,  was  8s.  9d.,  of  the 
slag  5s.  4d.,  and  of  the  tarred  material  13s.  Id.  The 
average  prices  for  last  year  were  8s.  3d.,  5s.  3d.,  and 
12s.  3d.  respectively. 

TEAM   LABOUB. 

The  quantity  of  material  hauled  by  piecework  on 
to  the  roads  from  the  various  wharves  and  railway 
stations  was  46,000  tons,  the  cost  amounting  to  £4,565. 

The  average  cost  per  ton  per  mile  was  9'2d.  as 
against  7-7d.  for  the  previous  year,  but  as  less  mate- 
rial was  hauled  by  piecework,  the  cost  of  the  work 
was  practically  the  same  as  last  year.  The  average 
rate  per  ton  per  mile  is  the  highest  that  has  been 
paid  for  more  than  twenty  years.  For  the  twelve 
years  1900-11  it  hardly  varied,  and  averaged  8'ld. 
per  ton  per  mile. 

It  appears  that  in  some  districts  there  has  been 
great  difficulty  in  getting  the  work  done,  and  Mr. 
Willmot  had  to  use  the  council's  combined  roller 
and  tractor  as  a  tractor  only  during  the  whole  year. 
By  this  means  3,400  tons  were  delivered  on  to  the 
roads  at  a  cost  of  £287.  The  tractor  worked  under 
very  adverse  circumstances,  as,  owing  to  the  irregular 
delivery  of  material,  it  was  often  detained  at  stations, 
and  could  not  be  continuously  at  w^ork.  For  this 
reason  the  cost  of  working  forms  no  guide  to  the 
expense  of  working  a  tractor  under  normal  con- 
ditions. 

In  regard  to  daywork  carting,  the  report  states 
that  the  average  charge  for  a  man,  horse,  and  cart 
was  formerly  7s.  6d.  a  day.  The  average  for  the  past 
year  was  7s.  lid.,  varying  from  7s.  4d.  in  one  district 
to  8s.  6d.  in  another.  In  individual  cases  the  charge 
was  as  much  as  93.  6d.  per  day. 

TABBINQ. 

For  the  first  time  since  the  council  undertook  the 
work,  the  whole  of  the  surface  tarring  was  done  by 
the  council's  own  men.  Favoured  by  the  weather, 
nearly  1,000,000  sq.  yds.  were  tarred,  which  represents 
110  miles  of  road,  or  almost  on,e-fourth  of  the  total 
mileage  direotly  niamtained  by  the  council.  "  Un- 
doubtedly," says  the  county  surveyor,  "the  surface 
tarring  of  newly  metalled  roads  has  increased  the 
life  of  the  roads,  and  so  lessened  the  cost  of  main- 
tenance." 

The  cost  of  the  whole  of  the  work  w-as  l"39d.  per 
super  yd.,  as  against  127d.  for  similar  work  done  by 
the  council's  own  men  and  l-38d.  for  work  done  by 
contract  in  the  previous  year. 

DAMAGE    BY    MOTOR-'bUS    TBAFPIC. 

Motor  omnibus  traffic  on  the  main  roads  greatly 
increased  during  the  year.  There  were  fifteen  main 
roads  with  a  mileage  of  75i  affected  by  it.  The  total 
extra  weight  was  nearly  1,400  tons  daily.  Most  of 
the  'buses  were  of  the  single-deck  type,  and  the 
weight  of  each  unladen  was  4^  tons — the  average 
weight  laden  being  6  tons.  That  the  matter  was  of 
serious  importance  was  show-n  by  the  fact  that  on 
one  section  of  the  road  the  additional  daily  weight  it 
had  to  bear  was  212  tons,  which  was  more  than  all 
the  other  traffic  on  the  road  together. 

There  was  no  question  of  the  damage  done  to  the 
ordinary  water-bound  roads  subjected  to  motor- 
omnibus  traffic,  those  with  poor  foundations  sufiering 
most  severely.  The  peculiar  efiect  on  the  roads 
where  the  traffic  was  at  all  heavy  was,  very  notice- 
able. It  first  produced  a  wavy  condition  of  the  sur- 
face, the  "waves"  following  each  other  in  a  natural 
sequence,  and  when  eventually  the  crust  of  the  road 
was  broken  through  disintegration  followed  very 
rapidly,  with  disastrous  results.  Fortunately,  so 
far,  only  on©  of  the  roads  affected  in  Warwickshire 


had  collapsed  under  the  traffic,  though  several  were 
getting  into  bad  condition. 

ilr.  Willmot  adds  that  the  effect  of  this  traffic  on 
roads  with  good  foundations,  and  coated  with  tarred 
material,  was  as  yet  scarcely  noticeable  as  compared 
with  the  effect  on  weak  water-bound  roads.  He  was 
satisfied  that  where  a  water-bound  road  was  subject 
to  a  heavy  traffic  of  this  nature  it  w'ould  be  neces- 
sary and  more  economical  in  future  to  strengthen 
the  foundations  and  coat  the  surface  with  tarred 
material. 

KOAD    BOARD     SCHEME. 

The  work  under  this  scheme  progressed  steadily 
(luring  the  whole  of  the  year,  but,  in  the  same  way 
as  the  ordinary  road  work,  it  was.  hindered  by  un- 
avoidable causes.  However,  it  is  rapidly  approach- 
ing completion,  and  with  the  exception  of  two  short 
lengths  on  the  Waiting  Street  at  .'Vtherstone,  which 
it  has  been  decided  to  postpone  for  the  period  of  the 
W'ar,  the  work  is  expected  to  be  finished  before  the 
end  of  the  summer. 

The  delay  in  carrying  out  the  work  naturally  led 
to  an  increase  in  its  cost,  and  the  rise  in  wages  and 
material  also  contributed  to  the  same  end.  With 
every  desire  for  economy,  therefore,  it  had  been  found 
impossible  to  keep  the  estimates — which  were  pie- 
pared  more  than  two  years  ago — w'ithin  their  original 
limits. 

In  the  estimates  it  was  provided  that  certain  hills 
should  bo  coated  with  Tarmac  in  the  centre  only, 
leaving  a  strip  of  water-bound  macadam  on  either 
side.  This  plan  was,  however,  in  practice  ioLiud  to 
be  very  unsatisfactory,  as  it  was  impossible  to  keep 
the  water-bound  strips  in  order  without  continual 
attention  and  expense.  The  tarred  portion  of  the 
road  had,  in  fact,  exactly  the  same  effect  as  a  tramway 
U])on  it,  and  the  macadam  strips  were  as  troublesome 
to  maintain  on  one  road  as  on  the  other.  It  had 
been  found  best,  therefore,  to  coat  the  full  width  of 
the  road  with  Tarmac  w-here  the  gradierit  did  not 
exceed  1  in  25,  and  to  use  only  water-bound  material 
over  the  full  width  wliore  the  gradient  was  greater. 

The  thickness  of  the  coating  of  Tarmac  when  con- 
.solidated  was  3  in.,  except  on  the  Birmingham  and 
Coventry  road,  where,  owing  to  the  excessive  and 
increasing  traffic,  it  was  decided  to  increase  the  thick- 
ness to  4  in.  when  consolidated. 

Up  to  March  31st  last  the  scheme  had  cost  £50,605, 
being  £21,398  for  foundation  work  done  by  the  coun- 
cil's own  men,  and  £29,207  paid  to  the  contractor  for 
surfacing  the  roads  with  Tarmac.  Towards  this  the 
council  so  far  have  received  from  the  Road  Board 
by  way  of  grant  £40,000  and  a  loan  of  £23,410  free 
of  interest,  the  first  annual  instalment  of  which — 
namely,  £3,901 — was  paid  back  in  March. 


INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


Prcmlenl — Mr.    H.    T.    Wakelam,   m.inst.c.e. 
County  Engineer  of  Middlesex. 


EASTERN   SUB-DISTRICT   (NORFOLK,   SUFFOLK   AND 
CAMBRIDGE). 

Mr.  Robert  Croome,  the  engineer  and  surveyor  to 

the  Cromer  Urban  District  Council,  has  arranged  to 

have  a  sub-district  meeting  at  Cromer  on  Saturday, 

August  21st. 

Programme. 

12.,30  p.m. — Meet  at  council  offices,  where  Mr.  D. 
Davison,  j.p.,  c.c,  chairman  of  the  Cromer 
Urban  District  Council,  will  receive  the 
members. 
Read  minutes  of.  previous  meeting. 
Discuss  "  How  to  put  more  life  into  the 
Eastern  Sub-District,"  which  subject  will 
be  opened  by  Mr.  R.  Croome. 

1.30  p.m. — Lunch  at  the  Hotel  Metropole.  Tickets 
2s.  6d.  each. 

2.30  p.m. — Discussion  on  "Road  Tarring,"  which 
will  be  opened  by  Mr.  R.  Croome,  who  re- 
quests that,  as  far  as  possible,  each  member 
present  will  state  his  experience  and  give 
cost  where  possible  per  square  yard. 

4..30  p.m. — Afternoon  tea  at  "The  Warren,"  by  kind 
invitation  of  Mr.  F.  H.  Barclay,  j.p.,  chair- 
man of  the  Highways  Committee.  Mr. 
Barclay  will  be  pleased  to  show  mem- 
bers the  gardens  after  tea. 

Either  before  12.30  or  after  tea  visits  will 
be  arranged  to  the  storeyard,  electric  light 
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works,  fire  station  or  destructor,  if  the 
members  desire. 
All  members  of  the  institution  are  cordially  invited 
to  attend,  and,  in  order  that  the  necessary  arrange- 
ments may  be  made,  members  must  give  notice  not 
later  than  Saturday,  August  14th,  of  their  intention 
to  be  present. 

J.  B.  Mead.                        H.  T.  Wakelam,  m.inst.c.e., 
Hon.  Subbistricl  Secretary,  Dislriii.   Chairman, 

Ipswich. Middlesex. 

It  is  hoped  to  be  able  to  arrange  with  Mr.  W.  Lionel 
Jenkins,  the  county  surveyor  for  West  Suffolk,  to  have 
a  sub-district  meeting  at  Bury  St.  Edmunds  in  the 
near  future. 


ROYAL  SANITARY   INSTITUTE. 


2.30  p.m. 


PROVINCIAL   SESSIONAL   MEETING,   BRIGHTON. 

A  sessional  meeting  will  be  held  vn  Friday  and 
Saturday,  September  3rd  and  4th,  in  the  Permanent 
Art  Gallery,  Brighton,  at  10.30  a.m.,  when  discussions 
will  take  place  on  "Indian  Sanitation,"  "Camp 
Sanitation,"  and  "The  Final  Report  of  the  Royal 
Commission  on  Sewage  Disposal." 

The  chair  will  be  taken  each  day  at  10.30  a.m.  by 
Sir  Hem7  Tanner,  c.b.,  i.s.o.,  f.e.i.b.a.  (chairman 
of  the  council  of  the  institute).  Vice-chairmen:  H. 
Percy  Boulnois,  m.inst.c.e.,  Louis  C.  Parkes,  m.d., 
D.P.H.,  Colonel  J.  Lane  Notter,  m.a.,  m.d.,  e.a.m.c. 

Tickets  for  admission  of  visitors  may  be  had  on 
application  to  Dr.  Duncan  Forbes,  medical  officer  of 
health.  Town  Hall,  Brighton,  who  is  kindly  acting  as 
the  local  hon.  secretary  of  the  meeting ;  and  of  E. 
White  Wallis,  secretary. 

Programme. 
Friday,  September  3rd. 
10.1.5  a.m.— His  Worship  the  Mayor  (Alderman  J.  L. 
Otter,   J. P.)   will   welcome    the  members   of 
the  institute  to  Brighton. 
10.30  a.m. — Discussion  on  "Indian  Sanitation." 

1 — "  Sanitary  Problems  in  Hospitals  for 
Indian  Troops  in  England,"  by  Major  S.  P. 
James,  m.d.,  i.m.s.,  the  Kitchener  Hospital, 
Brighton. 

9 — "The  Use  of  Stoi-m-water  Drains  to 
Ensure  Safe  Water  Supplies  being  Obtained 
from  Polluted  Catchment  Areas,"  by  Major 
C.  C.  Murison,  i.m.s.,  staff  officer,  the 
Kitchener  Hospital. 
12  noon. — Discussion  on  "Camp  Sanitation"  to  be 
opened  by  Lieut. -Colonel  H.  R.   Kenwood, 

M.B.,   E.A.M.C. 

—Visit   to   the   Kitchener   Indian    Hospital. 
The  party  will  assemble  at  the  North  Gate 
of  the  Royal  Pavilion,  close  to  the  library, 
and  will  proceed  by  car. 
3  p.m. — Visit  to  the  Royal  Pavilion  Indian  Hospital. 
The  party  will  assemble  at  the  North  Gate 
of  the  Royal  Pavilion,  close  to  the  library. 
8.30  p.m. — Reception   by    his  Worship    the   Mayor  at 
the  Permanent  Art  Gallery. 
Saturday,  September  4th. 
12    noon.— Discussion  on    "  The  Final  Report  of  the 
Royal    Commission    on    Sewage    Disposal  " 
to  be  opened  by  Samuel  Rideal,  d.sc,  f.i.c, 
and  J.  D.  Watson,  m.inst.c.e.  (engineer  to 
the    Birmingham,  Tame    and    Rea    District 
Drainage  Board). 
2.30  p.m.' — Visits  will  be  made  to  Shoreham  Camp  and 
the  Brighton  tlectricity  works. 
STUDENTS'   LECTURES. 
The  fifty-ninth   course   of    lectures   and   demonstra- 
tions for  sanitary  officers  will  commence  on  Monday, 
September  20th. 

APPOINTi^ENTS  VACANT. 

OFFICUL  and  similar  ADVBRTISBIJBNTS  KBCEITBD  V?  TO  4.30  P.M. 
ON     THURSDAYS     WILL    BB    INSEFTED     IN    THB    FOLLOWING     DAY'S     ISSUB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r^ach  Thb  Sorveyor  oj^ce  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  o] 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter.  

WORKING  HIGHWAY  SURVEYOR  —August  14th. 
— Keighley  Rural  District  Council.— Mr.  J.  N.  Clark- 
son,  40  North-street,  Keighley. 

SURVEYOR  AND  INSPECTOR.  — August  21st.— 
Abergele  and  Pensarn  Urban  District  Council.  £100 
per  annum.— Mr.  E.  A.  Crabbe,  clerk.  Town  Hall, 
Abergele. 


CLERK  OF  WORKS.— August  21st.— Conway  and 
Colwyn  Bay  Joint  Water  Supply  Board.  £3  per 
week. — ^Mr.  R.  Jones,  clerk.  Castle-street^   Conway. 

WORKING  AND  GENERAL  FOREMAN.— August 
21st. — Sandgate  Urban  District  Council.  32s..  6d.  per 
week. — Mr.  D.  V.  Howard,  engineer  and  surveyor. 
Council  Offices,  Higli-street,  Sandgate. 

SURVEYOR,  INSPECTOR  AND  COLLECTOR.— 
August  23rd. — Biickfastleigh  Urban  District  Council. 
£150  a  year.— Mr.  E.  Windeatt,  clerk,  19  High-street, 
Totnes. 

SURVEYOR.— August  23rd.— Halesowen  Rural  Dis- 
trict Council.  £160  per  annum. — Mr.  E.  H.  Grove, 
clerk.  Church  Steps  House,  Halesowen. 

SEWAGE  WORKS  ENGINEER.— August  24th.— 
Corporation  of  Bedford.  £2  10s. — £3  per  week,  with 
house. — Mr.  N.  Greenshields,  borough  engineer  and 
surveyor.   Town   Hall,   Bedford. 

MECHANICAL  ENGINEER  AND  FOREMAN.- 
August  24th.— Corporation  of  Bedford.  £2  10s.— £3  per 
week. — Mr.  N.  Greenshields,  borough  engineer  and 
surveyor.  Town  Hall,  Bedford. 

PERMANENT  WAY  FOREMAN.— August  28th.— 
Corporation  of  West  Ham.  £3  5s.  per  week. — Mr. 
J.  S.  D.  Moffet,  general  manager.  Tramway  Offices, 
Greengate-street,  Plaistow,  E. 

FOREMAN  PLATELAYER.— August  28th.— Cor- 
poration of  West  Ham.    £2  5s.  per  week. — Mr.  J.  S. 

D.  Moffet,  general  manager.  Tramway  Offices,  Green- 
gate-street,  Plaistow,  E. 

ASSISTANT  ENGINEER.— August  28th.— Corpora- 
tion of  West  Ham.  £250  per  annum.— Mr.  J.'S.  D. 
Moffet,  general  manager.  Tramway  Offices,  Green- 
gate-street,  Plaistow,   E. 

SURVEYING  ASSISTANT.- August  28th.— Cor- 
I>oration  of  West  Ham.  £117 — £120  per  annum. — 
Mr.  J.  S.  D.  Moffet,  general  manager.  Tramway 
Offices,   Greengate-street,  Plaistow,  E. 

CHIEF  STOREKEEPER.— August  30th.— Corpora- 
tion  of  Birmingham.    £156  per  annum.— Mr.   Henry 

E.  Stilgoe,  city  engineer  and  surveyor. 
BOROUGH    SURVEYOR.— August    31st.— Deptford 

Borough  Council.    £450  per  annum. — Mr.  A.  Purkis, 
town  clerk. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  similar  advbrtisbhbnts  bbcbivbd  up  to  4.30  p.m. 
ON  ihcesdavs  will  eb  inserted  in  the  following  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ens J.re  their  inclusion  in  the  weekly  Hat  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

Buildings. 

HAVERFORDWEST.— August  16th.— For  repairs  to 
certain  properties,  for  the  corporation. — Mr.  J.  R. 
Edwards,  borough  surveyor. 

BELFAST.— August  17th.— For  improvements  at  the 
fever  hospital,  for  the  board  of  guardians. — Mr.  A. 
Ferguson,  surveyor,  Scottish  Provident  Buildings, 
Belfast. 

JMANCHESTER.— August  18th.— For  an  addition  to 
the  Withington  Institution,  for  the  board  of 
guardians.  —  Mr.  J.  Macdonald,  clerk.  Poor-law 
Offices,  New  Bridge-street. 

KENT. — August  19th. — For  repairs  to  a  school  at 
Nortlifleet,  for  the  Education  Committee. — Mr.  W.  H. 
Robinson,   architect.   Sessions  House,  Maidstone. 

GLAMORGAN.— August  19th.— For  the  building  of 
new  schools  and  constructing  foundations  of  a  tem- 
porary building,  for  the  countv  council. — The  Clerk, 
County  Hall,  Cardiff. 

CHELMSFORD.— August  23rd.— For  the  erection  of 
a  temporary  eiigine-hou.5e  and  other  incidental  works, 
for  the  corporation. — Mr.  P.  T.  Harrison,  borough 
engineer.   Municipal  Offices. 

EDMONTON.— August  25th.— For  the  erection  of 
two  temporary  buildings,  for  the  board  of  guardians. 
—Mr.  J.  C.  S.  Mummery,  architect,  13  Fitzroy- 
square,   W. 

Engineering:   iron  and  Steel. 

EARBY. — August  16th. — For  the  supply  of  dynamo. 
l)attery  and  wiring,  and  other  incidental  work  in  con- 
nection with  electric  lighting  at  the  sewage  works, 
for  the  urban  district  council. — Mr.  J.  E.  Aldersley, 
engineer  and  surveyor.  Council  Offices. 

BRISTOL.— August  23rd.— For  the  supply  of  a 
6,000-kw.    three-phase    steam    turbo-alternator,    with 
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condensing  plant,  for  the  Electrical  Committee. — Mr. 
H.  Faradav  Proctor,  chief  engineer,  Tlie  Exchange, 
Bristol. 

PLYMOUTH.— September  2ud.— For  the  supply  o£ 
33-in.,  25-in.  and  9-in.  sluice  valves,  also  double  air 
valves,  with  road-surface  boxes,  for  the  corporation. 
—Air.  Frank  Howarth,  water  engineer.  Old  Guildhall. 

PLYMOUTH.— September  2nd.— For  the  supply  of 
about  50  tons  of  pig  lead,  for  the  corporation. — Mr. 
Frank  Howarth,  water  engineer,  Old  Guildhall. 

PLYMOUTH.— September  2nd.— For  the  supply  of 
about  4,400  tons  of  33-in.  cast-iron  pipes  and  special 
castings,  for  the  corporation. — Mr.  Frank  Howarth, 
•  water  engineer.  Old  Guildhall. 

LEWISHAM.— September  4th.— For  the  reinforce- 
naent  with  steel  and  concrete  of  a  footbridge,  for  the 
borough  council.— The  Surveyor.  Town  Hall,  Catford. 

KICHMOND,  N.S.W.— September  6th.— For  the 
supply  and  erection  of  two  units,  each  consisting  of 
a  centrifugal  pump  and  electric  motor,  for  the  Metro- 
politan Board  of  Water  Supply  and  Sewerage,  Sydney. 
—Commercial  Intelligence  Branch  of  the  Board  of 
Trade,  73  Basinghall-street,  E.C, 

Roads. 

FAREHAM.— August  16th.— For  the  supply  of 
granite,  basalt,  or  other  hard  stone,  for  the  rural  dis- 
trict council. — Mr.  J.  F.  Whitear,  surveyor,  South- 
ampton-road, Fareliam,  Hants. 

HARTLEY  WINTNEY.— August  17th.— For  the  sup- 
ply of  steam  road  rollers,  for  the  rural  district  council. 
— Mr.  J.  R.  Listerson,  surveyor.  Fleet,  Hants. 

EPSOM.— August  23rd.— For  the  supply  of  8,000 
tons  of  broken  granite,  .500  tons  of  |-in.  granite  chip- 
pings,  and  200  tons  of  ^-in.  granite  chippings,  for 
the  rural  district  council. — Mr.  T.  E.  Ware,  surveyor, 
Waterloo-road,   Epsom. 

SANUflATE.- August  23rd.— For  the  supply  of  600 
tons  of  Guernsey,  Leicester,  or  Cornish  granite,  or 
Clierljourg  quartzite,  evenly  broken  to  li-in.  or  2-in. 
gauge,  and  100  tons  of  chippings  evenly  broken  to 
J-in.  or  i-in.  gauge,  for  the  urban  district  council. — 
The  Surveyor. 

GOSFORTH.— August  24tli.— For  making  up  part 
of  a  street  and  foot  improveuients,  for  the  urban  dis- 
trict council. — Mr.  G.  Nel.-!on.  engineer  and  surveyor. 
Council   Chambers,  High-street. 

LAMBETH.— August  25tli.— For  the  supply  of  Aber- 
deen granite  paving  setts,  broken  granite,  broken 
flints,  gravel,  ballast,  and  tools,  for  the  borough  coun- 
cil.—Mr.  H.  Edwards,  borough  engineer.  Town  Hall, 
Brixton-hill,  S.W. 

EAST  DEREHAM.-August  28th.— For  the  supply 
of  1,000  tons  of  granite,  for  the  urban  district  council. 
Mr.  F.  L.  Burch,  surveyor.  Council  Offices. 

DARTFORD.— August  30th.— For  the  supply  of  hard 
stone,  and  for  .steam  rolling,  for  the  rural  district 
council. — Mr.  J.  Hockins,  surveyor,  Gartley,  Dartford. 

SOUTH  MIMMS.— August  31st.— For  the  supply  of 
500  tons  of  Leicester.shire  or  other  broken  granite,  and 
150  tons  of  chippings,  for  the  rural  district  council. 
— Mr.  .1.  Simcox,  surveyor.  Bearwood,  Great  North- 
road.  Potters  Bar,  Middlesex. 

Sanitary. 

BUXG.VY.- August  16th. — For  house  scavenging,  for 
the  urban  district  council. — Mr.  P.  J.  Sprake,  clerk. 

EARBY.— August  16th.— For  the  extension  ol 
sewage  disposal  works,  for  the  urban  district  council. 
— Mr.  J.  E.  Aldersley,  engineer  and  surveyor.  Coun- 
cil Offices. 

ALFORD.— August  21.st.— For  the  removal  of  night- 
soil  and  refuse,  for  the  urban  district  council. — Mr. 
T.  N.  Loy,  clerk. 

BEDWELLTY.— August  23rd.— For  laying  9-in. 
sewers,  for  the  urban  district  council. — Mr.  D.  PI. 
Price,  surveyor,  AVjerbargoed. 

TENDRING.— August  23rd.— For  scavenging  work, 
for  the  rural  district  council. — Mr.  A.  J.  H.  Ward, 
clerk,  42  Church-street,  Harwich. 

QUEEXSTOWN.— August  3Xst.— For  works  of  drain- 
age, for  the  General  Hospital. — Mr.  .1.  Aberne,  sur- 
veyor. 

Stores. 

ROCHESTER.— August  31st.— For  the  supply  of 
tools,  horse  hire,  Portland  cement,  brooms,  oils,  road 
metal,  and  coal,  for  the  corporation. — Mr.  W.  Banks, 
city  surveyor,  Guildhall. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Sokveyor  readers 
with  a  view  to  viaking  the  in/ormation  given  under  this 
head  as  complete  and  accurate  as  possible. 


•  Aooepted.  t  Becommended   for  acceptance. 

t  Provisionally  accepted. 

COCKERMODTH.— For  takins  down  a  chimney  and  removinK 

the   materials,   for   the    rural   district   council.— Mr.   J.    B. 

Wilson  : — 

W.   E.   Harrison.   Sheffield  

H.   Edgley.   Bradford         

E.  Graham,  EUenborough,  ilaryport*         8 

GUILDFORD— For  the  removal  of  old  bridge  and  the  con- 
struction of  a  new  bridge,  and  the  construction  of  a  road, 
for  the  rural  district  council. — Mr.  J.  Anstee,  engineer  : — 
PiKERiGDT  Bridge. 

H.  Lacy,  Limited  

Munroe  &   Co 

C.   F.   West  .t  Co 

W.  E.  Lester  &  Co 

Crosby  &  Co..  Limited 

Edwards  &  Co 

T.  C.  Turner         

Municipal  Contracting  Company 

G.  H.  Tucker* 

Engineer's  estimate.  £1.000. 
PiRBRiGBT  Camp-road. 


£18 


£2.127 
1.443 
1,382 
1,375 
1,299 
1.267 
1,178 
1,026 


A.  G.  Osenton 

Streeter   &   Co 

H.  Williams 

A.  J..  BuUen  

Franks,  Harris  Brothers,  Limited 

T.  C.  Turner        

E.  &  E.  Isles        

Willis  &  Powis 

J.    Ford 


. .  £1.699 
1,535 
1.366 
1,299 
1.293 
1.287 
1,248 
1,156 
1,136 

LEEDS. — For  building  boiler-house,  chimney  and  boiler 
seating,  and  supplying  and  fixing  Lancashire  boiler,  for 
the  corporation.— Mr.  W.  T.  Lancashire,  city  engineer  : — 

COOKRIDGE-STKEET  BATHS. 

Boiler-house  and  Chimney. — W.  Irwin  &  Co.,  Limited,  Leeds, 

±•1.131. 
Lancashire  Boiler.— J.  Thompson,  Wolverhampton,  £534. 


Painting  Exterior  of  Kirkgate  Market  and  Wholesale  Fish 
MarKi'l.     IT    W.  Marshall,  Leeds.  £96. 

Pail  '  ■      .        I   .)f  New  Market  Hall  Buildings.— C.  Fenton 

'  t450. 

Fri  1  lo  New  Market  Hall  Bnildings.— S.  Hear- 

II.  i  1110. 

Paint  iiiu'  1  I'Miiitv  in  Burmantofts-street. — Pitts  &  Payne, 
Leeds,   £19. 

Painting  Leeds  Bridge  and  Crown  Point  Bridge. — Dewey 
Brothers.   Barton-on-IIumber,   £93. 

Painting  South  Accommodation-road  Bridge  and  Globe- 
road   Bridge. —  Dewey  Brothers,  Barton-on-Humber,  £113. 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  o/ 
dates  of  forthcoming  meetings. 

AUGUST. 
21. — Institution      of      Municipal      and      County      Engineers : 
Eastern    Sub-district   meeting   at   Cromer. 


APPOINTMENTS   OPEN. 

Official  and  similar  ADVHRTiSHiiENTg  recbited  up  to  4.30  p.m. 

ON    THURSDAYS    WILL    BB     IN3ERTBD     IN    TDB    FOLLOWING     DAY'S     ISSUE, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Scrvbyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

SANDGATE    URBAN    DISTIIICT    COUNCIL- 
APPOINTMENT    OF    WORKING    AND 
GENERAL  FOREMAN. 
The    above    Council    invite    applications    for    tlie 
appointment  of  Working  and  General  Road  Foreman 
to  act  under  the  instructions  of  their  Engineer  and 
Surveyor. 
Wages,  32s.  6d.  per  week,  with  overtime  extra. 
Applicants  must  be  over  military  age. 
Practical  experience  in,  and  control  of  workmen  for. 
Scavenging,    Watering,    Road    Making   (Water-bound 
and  Tar-ni.acadam),  Tar-painting,    Paving,    Construc- 
tion and  alterations  to  Water  Supply  Mains,  Sewers, 
&e.,  is  essential,  and  candidates  must  also    l>e    ex- 
perienced  in   the   organisation     and    supervision     of 
manual  and  team  labour. 

Applicants  must  be  able  to  keep  Time-books  and 
Materials   and   Stores   Accounts. 

Applications  (in  Candidate's  own  handwriting),  stat- 
ing age,  experience,  present  and  previous  appoint- 
ments, accompanied  by  copies  only  of  three  recent 
testimonials  (which  will  not  be  returned),  to  be 
delivered  to  the  undersigned,  marked  "  Foreman  "  on 
the  envelope,  not  later  than  the  first  post  on  Saturday, 
AuKUst  21st,  1915. 

D.  V.  HOWARD, 

Engineer  and  Surveyor. 
Council  Offices, 
High-street, 
Sandgate. 

August  7,  1915.  (2,669) 
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'DECRUITS  with  sanitary  knowledge  required 
-*-*'  at  once  for  the  2nd  London  Sanitary  Company 
to  form  sanitary  sections  for  the  new  Armies.  Age 
19  to  40.  Pay  and  allowances  of  the  Royal  Army 
Medical  Corps.  Apply  O.C.,  2nd  London  Sanitary 
Company,  Duke  of  York's  Headquarters.  Chelsea, 
S.W.        (2.668) 

COUNTY  BOROUGH  OF  BLACKBURN. 
APPOINTMENT  OP  BOROUGH  SURVEYOR 
AND  WATER  ENGINEER. 
The  Corporation  of  Blackhurn  invite  applications 
for  the  position  of  Borough  Surveyor  and  Water 
Engineer,  at  a  commencing  salary  of  £800  per  annum. 
The  gentleman  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  his  dutie.s,  and  will  not  be 
allowed  to  engage  in  private  practice. 

Canvassing,  either  directly  or  indirectly,  will  be 
regarded  as  a  disqualification,  but  printed  copies 
of  testimonials,  may  be  forwarded  to  the  members  of 
the  committee,  a  list  of  whom,  together  with  the 
definition  of  duties  applicable  to  the  position,  can 
be  obtained  on  ai)plication  to  the  undersigned. 

Applications,  stating  age,  qualifications,  and  ex- 
perience, accompanied  by  copies  of  not  more  than 
three  recent  te.-Jtininnials.  and  endor.sed  "Borough 
Surveyor  and  Water  Engineer,"  to  )>6  sent  to  the 
undersigned  not  later  than  12  o'clock  noon  on 
Saturday,  the  4th  day  of  September,  1915. 

Original    testimonials    must    not    be    sent,    and,    if 
sent,  will  not  be  returned. 
(By  order) 

LEWIS  BEARD, 

Town  Clerk. 
Tow-n  Hall, 
Blackburn. 
August  5,   1915. (2.667) 

T)OROUGH    OF   BEDFORD. 
-*-'   APPOINTMENT  OF  MECHANICAL  ENGINEER 
AND  FOREMAN. 

Applications  are  invited  for  the  appointment  of 
Mechanical  Engineer  and  Foreman  to  take  charge 
(under  the  direction  of  the  Borough  Engineer)  of  the 
Sewage  Pumping  Stations  and  Refuse  Destructor. 

Applicants  should  not  be  under  30  'or  over  40  years 
of  age. 

Candidates  should  be  fully  capable  of  managing 
sewage  pumping  macliinery  driven  either  by  steam 
engines  or  electric  motors,  and  be  able  to  execute 
small  repairs,  and  preference  will  be  given  to  those 
who  have  had  experience  in  similar  work. 

Wages  will  commence  at  £2  10s.  per  week,  rising 
by  four  annual  increments  to  a  maximum  of  £3  per 
week,  together  witli  house,  coal,  rates,  and  light  free. 
(A  temporary  bonus  of  2s.  6d.  per  week  will  also  be 
paid  during  the  period  of  the  'War.) 

Applications,  in  candidate's  own  handwriting,  stat- 
ing age,  previous  experience,  together  with  copies  of 
not  more  than  three  recent  testimonials,  to  be  sent 
to  the  Tuidersigned  not  later  than  Tuesday,  August 
24th,  1915. 

Canvassing  is  strictly  prohibited,  and  wdll  be 
deemed  a  disqualification. 

N.   GREENSHIELDS,' A.M.I. C.E.. 

Borough  Engineer  and  Surveyor. 

Town  Hall.  Bedford. 
August  3,  1915. (2,662) 

THE     RURAL     DISTRICT     COUNCIL     OF 
HALESOWJIIN. 
APPOINTMENT    OF    SURVEYOR. 

Applications  are  invited  for  the  post  of  Surveyor  for 
the  Rural  District  of  Halesowen,  which  comprises 
nine  parishes. 

There  are  about  26  miles  of  district  roads  to  be 
superintended  and  maintained. 

i'he  Surveyor  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties  of  his  ofiice,  to  provide  him- 
self with  means  of  locomotion,  and  to  reside  in  the 
district. 

Candidates  must  be  fully  competent  to  perform  the 
duties  of  the  post,  to  prepare  plans  and  specifications, 
to  take  levels,  to  keep  in  order  the  sewers,  to  superin- 
tend the  making  of  house  connections  to  sewers,  to 
prepare  Town  Planning  Schemes,  to  see  that  the 
by-laws  of  the  Council  are  properly  carried  out,  to 
keep  the  prescribed  Accounts,  and  generally  to  comply 
with  and  carry  out  the  instructions  of  the  council. 

The  person  appointed  will  be  required  to  enter 
apon  his  duties  as  soon  as  possible,  and  to  give 
approved  security  in  the  sura  of  £200  for  the  faithful 
discharge  of  those  duties. 


The  salary  will  be  £160  per  annum,  payable 
quarterly. 

Tbe  appointment  will  be  made  subject  to  deter- 
mination by  three  calendar  months'  notice  in  writing 
from  either  side. 

Applications  (marked  "  Surveyor  "),  in  the  candi- 
date's own  handwriting,  stating  age,  qualifications, 
and  previous  experience,  and  accompanied  by  copies 
of  three  testimonials  of  recent  date,  must  be  received 
at  the  office  of  the  undersigned  not  later  than  12 
o'clock  noon  on  Monday,  23rd  August. 

Canvassing  Members  of  the  Council,  either  directly 
or  indirectly,  will  dLsqualify  a  candidate. 
(By  order) 

E.  H.  GROVE. 

Clerk. 
Church  Steps  House, 
Halesowen. 
August  3.  1915. (2,661) 

pOUNTY   BOROUGH   OF    WEST    HAM. 
TRAMWAYS    DEPARTMENT. 


ASSISTANT  CIVIL  ENGINEER  AND  SURVEYING 

ASSISTANT. 

The   Council   invite   applications   for   the   following 

positions  on  the  staff  of  the  Tramways  Department:  — 

(a)  Civil  Engineering  Assistant.     Salary,  £250  per 

annum. 
(6)    Surveying    Assistant.      Salary,    £117-£120    per 
annum. 
CI'v'IL  ENGINEERING  ASSISTANT:  — 

Applicants  must  be  fully  qualified  civil  engineers, 
with  practical  experience  in  the  construction  and 
maintenance  of  tramway  permanent  way,  and  be 
accustomed  to  the  control  and  management  of  con- 
sideral)le  numbers  of  men. 
SURVEYING   ASSISTANT :  — 

Applicants  must  be  competent  surveyors  and 
levellers,  quick,  accurate  and  good  draughtsmen. 
Experience  in  the  preparation  of  plans,  sections,  and 
details  in  connection  with  tramway  work  an  advan- 
tage. 

Application  must  be  made  on  the  official  form, 
which  may  be  obtained  from  Mr.  J.  S.  D.  Moffet, 
General  Manager,  Tramway  Ofiices,  Greengate-street, 
Plaistow,  E.,  and  must  be  delivered  at  my  Office  not 
later  than  12  noon  on  Saturday,  28th  August,  1915. 
GEO.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall, 
West  Ham. 

August  3,  1915.  (2,664) 
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OUNTY    BOROUGH    OF    WEST    HAM. 


TRAMWAYS    DEPARTMENT. 


GENERAL    FOREMAN    AND    FOREMAN 
PLATELAYER. 

Tlie   Council   invite   applications   for   the   following 

|)ositions  on  the  staff  of  the  Tramways  Department:  — 

(a)  General    Permanent  Way  Foreman.      Wages, 

£3  5s.  per  week. 
ill)  Foreman  Platelayer.  Wages,  £2  5s.  per  week. 
(a)  Required,  a  General  Permanent  Way  Foreman, 
thoroughly  experienced  in  every  branch  of  permanent 
way  work  and  road  construction,  and  capable  of 
executing  special  work  expeditiously  and  accurately. 
Applicants  must  have  held  a  similar  position,  or  had 
experience  in  a  similar  capacity,  on  engineering  con- 
tracts of  a  corresponding  nature. 

(5)  Required,  a  Foreman  Platelayer,  accustomed  to 
the  construction  and  lay-out  of  complicated  junctions, 
curves,  and  other  special  tramway  track  work,  and 
generally  acquainted  with  modern  practice  in  track 
construction  and  maintenance,  including  rail  welding. 
Applicants  must  be  capable  of  rapid  and  accurate 
work  in  the  renewal  of  junctions,  &c.,  and  have  had 
experience  in  the  handling  of  temporary  track.  Only 
qualified  platelayers  need  apply. 

Application  must  be  made  on  the  official  form, 
which  may  be  obtained  from  Mr.  J.  S.  D.  Moffet, 
General  Manager,  Tramway  Offices.  Greengate-street, 
Plai.stow,  E..  and  must  be  delivered  at  my  Office  not 
later  than  12  noon  on  Saturday,  28th  August,  1915. 
GEO.  E.   HILLEARY, 

Town  Clerk. 
Town  Hall, 
West  Ham. 

August  3,  1915.  (2,665) 
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Minutes  of  Proceedings. 


Tar,  Pitch 
and  Bitumen. 


A  practical  knowledge  of  the 
properties  of  tar,  pitch  aud 
bitumen  is  essential  to  the 
modern  road  maker,  and  therefoi'e  the  paper  by 
Mr.  A.  Drj'land,  the  county  surveyor  of  Surrey, 
embodying  his  experience  with  these  materials, 
which  we  reproduce  this  week,  is  valuable  despite 
its  brevity.  Mr.  Dryland  thinks  that  coal  tar  has 
to  a  great  extent  been  the  salvation  of  our  roads 
during  the  jiast  few  i,eai's,  and  when  one  con- 
siders what  the  dust  nuisance  and  wear  and  t-ear 
would  have  been  on  main  roads  of  ordinai-y  mac- 
adam with  the  enormously  increased  use  of  motor 
vehicles,  there  can  be  no  doubt  that  he  is  correct. 
He  is  of  opinion  that  for  surface  treatment  of 
water-bound  roads  a  good  quality  water-freed  tar 
serves  all  necessai-y  purjioses,  and  is  superior  in 
penetrating  power  to  distilled  tare.  ^lost  sur- 
veyors will  agree  to  this,  bub  it  is  probably  for 
another  reason  than  penetration  that  they  prefer 
cmde  to  distilled  tar  for  painting.  Distilled  tai-, 
being  thicker  and  having  greater  viscosity,  does  not 
spread  so  freely  as  crude  tar,  and  is  apt  to  get 
laid  too  thick  in  some  jiarts  of  the  road,  and  con- 
sequently it  woi-ks  up  in  hot  weather.  Whether 
a  distilled  or  a  crude  water-freed  tar  should  be 
used  for  tar-macadam  depends,  in  Mr.  Dryland 's 
opinion,  upon  whether  it  is  to  be  used  imme- 
diately or  stored.  Here  again,  however,  other 
fac-tors  have  to  be  taken  into  consideration,  such 
as  the  season  of  the  year  and  the  convenience  and 
cost  of  spreading.  Tar  macadam  made  from  most 
crude  tai-s  is  all  the  better  for  being  stored  or 
"hogged,"  especially  in  summer,  so  that  the 
lighter  oils  may  have  some  chance  of  evajiorating 
during  the  penod  of  hogging.  With  most  dis- 
tilled tars  it  is  almost  impossible  to  use  tarred 
materials  that  have  been  hogged  for  any  time  in 
winter,  as  they  are  too  stiff  to  be  spread  easily 
and  economically.  In  summer  nearly  all  kinds 
of  tar-macadam  arc  the  better  for  being  hogged  for 
a  month,  but  in  cold  weather,  if  the  tar-macadam 
has  been  well  mixed,  it  is  better  to  lay  it  on  the 
road  while  it  is  freshly  mixed. 

While  many  sun'eyors  use  pit<;h  and  creosote 
oil,  othei*s  will  use  nothing  but  distilled  tai'  for  tar- 
macadam.  This  again  is  governed  to  a  great 
extent  by  the  season  of  the  year,  for  with  hot 
weather  most  distilled  tars  can  be  run  freely  from 
the  tanks  or  l)arrels  in  which  they  are  conveyed 
to  the  boiler;  but  in  winter  it  is  oft«n  necessai-j^ 
to  apply  heat  to  the  tanks  or  barrels  before  they 
can  be  emptied.  Many  distilled  tars  are  so 
robbed  of  the  lighter  oils  that  they  are  of  a  too 
"pitchy"  nature,  and  tar-macadam  made  with 
such  tai-s  is  likely  to  become  brittle  and  quickly 
disintegrate.  The  tar  for  a  coarse  bottom  coat 
can  be  made  with  a  stiffer  tar  than  the  top  coat, 
as    it    makes    a    stronger  and    less    compressible 


foundation  than  one  made  with  crude  tar.  So, 
again,  the  siu-face  material  of  a  road  which  is  sub- 
ject to  heavy  traffic  and  the  direct  rays  of  the  sun 
for  a, great  part  of  tlie  day  should  not  contain  so 
nuich  crude  tar  as  that  for  a  side  street  with  little 
traffic  or  sun,  as  a  road  under  heavy  traffic  and 
the  influence  of  the  sun,  if  made  with  crude  tar, 
often  "  spews  "  or  "  bleeds  "  with  unpleasant 
results.  In  these  days  of  high  speeds  and  heavy 
loads,  a  road  too  rich  in  tar,  or  containing  too 
much  of  the  lighter  oils,  as  most  crude  tars  do, 
becomes  badly  coiTugated  and  veiy  bumpy.  Too 
much  tar  also  leads  to  a  soft  surface,  which 
requires  nmch  greater  tractive  effort  than  a  road 
with  loss  tai',  and  which  has  consequently  a  harder 
surface.  The  quantity  of  tar  used  is  a  verj' 
inqiort.ant  factor  in  all  kinds  of  taiTed  materials, 
and  it  is  probably  owing  to  the  difficulty  in  gauging 
tiic  proper  amount  required,  quite  as  i'nuch  as  to 
the    quality  of    the    tar    itself,   that    "  tar  "    or 

pitch  "  grouting  has  failed  in  so  many  places. 
As  Mr.  Dryland  suggests,  "  the  excess  of  matrix 
which  is  almost  inherent  in  the  system  of  grout- 
ing is  a  disadvantage. " 

While  it  appeal's  to  be  imjjossible  to  specify  a 
standard  tar  which  can  be  used  at  all  seasons  and 
in  all  situations,  there  is  no  doubt  that  the 
standard  specifications  issued  by  the  Eoad  Board 
would,  if  carefully  caiTied  out,  prevent  so  many 
failures  being  made.  Many  surveyors  get 
excellent  results  by  somewhat  "  rule  of  thumb  " 
methods  with  the  aid  of  experienced  workmen, 
and  on  the  other  hand  there  are  a  surprisingly 
large  number  of  failures  with  tars  supplied  as 
proprietary  articles  prepared  by  skilled  analysts. 
Tlie  personal  factor  cannot  be  eliminated  alto- 
gether, for  machinery  gives  very  erratic  results  at 
tiines.  Tin's  accounts  for  so  many  surveyors 
prefen'ing  hand-mixed  to  machine-mixed  tai-- 
macadam.  The  tar  for  machine-mixed  materials 
is  generally,  for  ease  in  mixing  and  handling  after- 
wards, made  with  a  larger  proportion  of  the  lighter 
oils,  and  consequently  it  often  works  up  after 
being  laid  on  the  road,  and  is  lacking  in  viscosity. 
Mr.  I)r>-land  is  of  opinion  that  the  cost  of  bitumen 
is  too  great  to  peiTnit  of  its  use  except  as  a  wear- 
ing surface,  and  that,  while  it  should  not  be  laid 
with  a  less  tln'ckncss  ilidn  1  in.,  no  great  adva.n- 
tage  is  to  be  gained  by  any  great  increase  of  this 
tliiekness.  He  finds  12  to  15  per  cent  of  granite 
chippings  as  much  aggregate  as  it  is  desirable  to 
use  for  carpeting,  and  he  thinks  that  probably 
better  results  will  bo  obtained  without  the 
admixture  of  any  chippings.  While  he  finds  1-in. 
carpeting  is  satisfactory  on  a  good,  sound  base  of 
water-bound  macadam,  he  prefers  two-coat  work, 
composed  of  21  in.  of  tar-macadam  for  a  base, 
with  1]  in.  of  bitumen  svu'facing,  as  being  more 
reliable. 
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Extra-Metropolitan 
Water  Supplies. 


Included  in  the  introduction 
ti)  tlie  official  return  as  to  water 
undertakings  in  England  and 
Wales,  to  which  we  referred  last  week,  is  a  most 
interesting  historical  survey  of  the  action  which 
has  been  taken  by  the  Government  from  time  to 
time  tow'aa-ds  the  control  of  water  supplies  outside 
the  Metropolis.  The  honour  of  having  been  the 
first  town  to  afford  a  muuicipal  supply  belongs 
apparently  to  Southampton,  where  the  imder- 
taking  was  established  eai'ly  in  the  fifteenth  cen- 
tury. Many  other  tov\-ns  followed  suit,  but  it  was 
not  mitil  1840  that  tlie  water  supply  of  large  towns 
was  made  the  subject  of  a  general  inquiry.  It  is 
not  suqirising  that  the  Select  Committee  of  that 
year  reported  that  the  provision  of  ample  supplies 
of  water  within  the  reach  and  means  of  the  poorer 
classes  was  of  the  utmost  consequence,  as  in  some 
places  the  existing  supplies  were  lamentably 
deficient.  In  1845  it  could  be  said  that  public 
supplies  in  lai-ge  towns  were  generally  afforded  by 
joint  stock  companies  under  powers  conferred  by 
special  Acts  of  Parliament,  but  the  difficulty, 
delay  and  expense  of  obtaining  these  Acts  formed 
a  gi-eat  obstacle  in  procuring  such  supplies, 
especially  in  smaller  towns.  The  laws  in  force 
and  the  usages  then  prevailing  with  regard  to  the 
supply  of  water  in  the  great  majority  of  towns  and 
districts  provided  only  for  carrying  mains  through 
the  principal  streets,  and  failed  in  the  important 
matter  of  canning  supplies  into  the  habitations 
of  the  poorer  consumers  under  an  economical  and 
properly  regulated  syst-em.  In  consequence  many 
people  were  obliged  to  carry  their  supply  of  water 
considerable  distances  at  much  inconvenience, 
labour,  and  expense.  A  large  number  of  people 
in  towns  were  unable  to  avail  themselves  of  the 
piped  services,  and  depended  for  their  supplies 
upon  wells,  springs,  ponds,  rain  water  or  adjacent 
streams — sources  which  were  frequently  liable  to 
pollution. 

In  1847  the  Final  Eeport  of  the  Eoyal  Com- 
mission on  the  Health  of  Towns  was  followed  by 
the  Towns  Improvement  Clauses  Act,  and  legis- 
lation of  a  general  character  on  the  subject  of 
water  su])]ily  may  be  said  to  date  from  this  year. 
The  Watrrwork-s  Clauses  Act  was  passed  in  1847, 
but  both  of  these  Acts  were  limited  in  their  appli- 
cation to  towns  or  companies  with  local  Acts 
incorporating  their  respective  provisions.  In 
1848  a  comprehensive  Public  Health  Act  was 
passed  which,  among  other  provisions,  empowered 
the  local  boards  of  health  which  it  set  up  to 
furnish  proper  and  sufficient  water  supplies  in  their 
districts.  This  Act,  however,  only  operated  in 
those  district-s  to  which  it  was  applied  by  the 
General  Board  of  Health,  and  its  results  were  not 
very  encouraging.  In  1866  a  Royal  Commission 
on  Water  Supply  was  appointed,  but  was  con- 
cerned chiefly  with  the  supply  of  the  Metropolis, 
and  it  was  succeeded  b^'  a  Royal  Sanitary  Com- 
mission, -n-hich  stated  that  the  question  of  water 
supply  involved  more  serious  difficulties  than  any 
other  subject  referred  to  them.  They  recom- 
mended that  extensive  supei-visory  powers  with 
regai'd  to  water  sui:)])ly  should  be  given  to  the  new 
Central  Public  Health  Authority  proposed  by 
them  (which  was  established  as  the  Local  Govern- 
ment Board  in  1871) ;  that  the  new  statute  which 
they  advocated  for  the  consolidation  of  the  exist- 
ing sanitary  law  (afterwards  passed  as  the  Public 
Health  Act,  1872,  which  was  repealed  and  re- 
enacted  by  the  Public  Health  Act,  187.5)  should 
incorporate  the  main  provisions  of  the  Waterworks 
Clauses  Acts,  1847  and  186.3;  that  a  now  Water- 
works Clauses  Act  should  he  passed  comprising 
further  provisions  usually  inserted  in  Water  Acts : 
that  powers  should  be  given  for  the  compulsory 
purchase  of  lands  and  water  rights  by  Provisional 
Order ;  that  further  steps  should  be  taken  to  secure 
the  safety  of  reservoirs ;  that  a  central  authority 
should  be  empowered  to  take  legal  proceedings 
against  any  purveyors  of  water  who  \\ilfully  or 


negligently  distribute  polluted  water ;  that  every 
reasonable  facility  should  be  afforded  for  analysis 
of  water;  that  a  constant  service  should  be  insisted 
on  as  far  as  possible  ;  and  that  houses  in  country 
districts  should  not  be  permitted  to  be  occupied 
\\-ithout  some  supply  of  wholesome  water,  or 
access  to  such  a  supply.  The  gi-eat  Public  Health 
Act  of  1875  was  followed  by  the  Rivers  Pollution 
Prevention  Act  of  the  next  yeai%  and  other 
statutes  dealing  with  matters  of  detail  were  sub- 
sequently passed.  In  the  session  of  1910  a  Bill 
was  introduced  which  proposed  to  restrict  the 
powere  of  authorised  water  undertakers  (1)  by  pro- 
hibitmg  the  acquisition  of  fresh  supplies  without 
specific  Parliamentai-y  authority ;  (2)  by  render- 
ing the  undertakers  liable  to  give  compensation 
fr>r  injury  to  private  supplies  caused  by  their 
works ;  and  (."3)  where  water  was  taken  from  one 
district  to  supply  another,  by  conferring  on  the 
local  authorities  of  the  districts  from  and  through 
which  the  supply  is  taken  the  right  to  demand  a 
supply  from  the  works  of  the  undertakers  on  terms 
to  be  agreed  or  fixed  by  the  Local  Government 
Board.  This  Bill  was  referred  to  a  Select  Com- 
mitter, and  as  a  result  of  their  report  no  further 
action  was  taken,  but  later  in  the  same  year  the 
retm-n  now  under  review  %\-as  ordered  by 
Parliament.  We  shall  deal  with  tlie  contents  of 
the  return  itself  next  \\'eek. 


Tiverton 

Councillors 

ant)  the 


Responsible  officials  always 
present  a  big  target  for  attack, 
and    in    the    general  way  they 

Count°y"surveyor.     ^'^'^'^'y   f^^^^-  /"j"'^   ^J?™,  ^^^^ 
onslaughts    of    the    attackers. 

If  the  county  sun'eyor  of  Devon  wins  through 
unscathed  from  the  attentions  he  received  recently 
at  a  meeting  of  the  Tiverton  Rural  District 
Council  this  will  not  be  the  fault  of  cert.ain 
members  of  that  body,  who  certainly  let  them- 
selves go  in  a  fine,  fire-eating  frenzy  of  abuse. 
The  question  that  gave  rise  to  this  tempestuous 
interlude  was  quite  a  prosaic  one.  It  had  reference 
to  the  building  of  a  retaining  wall  to  prevent  flood- 
ing from  the  river  Ijowman  and  consequent  injury 
to  the  main  road  at  Huntsham.  It  had  been 
the  subject  of  a  conference  between  the  council's 
highway  surveyor  and  the  county  surveyor,  and 
the  county  surveyor  had  fon\'ai'ded  specifications 
which  he  desired  should  be  followed  in  carrying 
out  the  work.  Ost.ensibly  there  does  not.  apjiear 
to  be  anything  specially  aggravating  in  this,  liut 
upon  one  rural  councillor  it  acted  after  the  fashion 
of  a  red  rag  upon  a  bull.  It  was  a  scandalous 
waste  of  money,  he  declared,  to  cairy  out  the  work 
as  suggested  by  the  county  surveyor.  "  Owing 
to  county  officialdom,"  he  added,  "they  were 
going  to  be  put  to  enonnous  expense  in  the  build- 
ing^of  the  wall."  Another  councillor,  a  reverend 
gentleman  to  wit,  in  the  course  of  wider  dialectical 
excursion,  asked  ^^hether  it  was  right  that  the 
whole  of  the  main  i-oads  of  the  county  should  be 
in  the  hands  of  one  man,  with  nobody  over  him 
except  the  Main  Roads  Committee,  who  only  met 
a  few  times  a  year.  Finally,  yet  another  coun- 
cillor declared  it  was  a  perfect  scandal  that  an 
official  should  not  approve  of  what  the  local  autho- 
rities wanted.  All  this  sort  of  criticism,  while 
it  is  typical  of  what  county  (and  other)  suiweyors 
have  to  put  up  with  far  too  frequently,  argues  the 
lack  of  a  sense  of  projiortion  among  the  councillor- 
critics.  It  is  too  ob^•iously  an  instance  of  tearing 
a  passion  to  tatters  over  a  matter  in  which,  as 
very  frequently  hay>])ens,  the  idea  of  efficiency 
affected  by  i-ural  coimcillors  does  not  squai'e  witli 
the  standiu-d  set  by  the  skilled  and  experienced 
official.  It  is,  of  course,  in  the  nature  of  things 
that  people  who  talk  as  these  gentlemen  did 
should  feel  that  they  are  dominated  by  an 
autocracy,  though  after  all  there  are  those  who 
believe  that  a  benevolent  autocracy  is  sometimes 
both  useful  and  necessary. 
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Oil-mixed 
Concrete. 


A  Caaiadiau  coiiteiupoian" 
meutious  that  while  experi- 
nieuting  iu  sui  attempt  to 
develop  a  uou-absorbent,  resilieut  and  dustless 
road  uiaterltil,  capable  of  withstanding  the  severe 
shearing  and  ravelling  action  of  motor  tratBc,  j\Ir. 
Lc^au  Waller  Page,  direet-or  of  the  United  States 
Office  of  Public  Koads,  discovered  the  water- 
proofing qualities  of  oil-mixed  concrete.  Exten- 
sive laboratory  and  service  tests  have  definitely 
established  the  value  of  tJiis  oil-mixed  concrete 
for  damp-piX)of  construction,  and  a  new  bulletin, 
No.  230,  has  been  issued  by  the  United  States 
Department  of  Agriculture.  This  bulletin  dis- 
cusses fully  the  preparation  and  use  of  oil-mixed 
concrete.  Briefiy  summarised,  the  conclusions 
to  be  drawn  from  them  are  that  the  admixture  of 
certain  mineral  oils  in  small  proportions,  not  to 
exceed  10  per  cent  of  the  cement  used,  does  not 
lessen  the  t-ensOe  strength  of  mortar;  that  the 
decrease  in  the  compressive  strength  of  mortar* 
and  concrete  is  not  serious ;  that  concrete  mixed 
with  oil  takes  much  longer  to  set  hard,  perhaps 
twice  aa  long,  but  that  the  increase  in  strengtli 
is  nearly  as  rapid  in  the  oil-mixed  material  as  in 
the  plain  concrete.  The  use  of  oil  dtK's  not  maJie 
the  concrete  impervious  to  heavy  water  pressvu'e, 
but  it  does  make  it  practically  non-absorbent  under 
low  heads. 

The  value  of  oil-mixed  concrete  is  said  to  be 
particulcU"ly  great  in  the  constiiiction  of  basement 
floors  and  walls,  watering  troughs,  cisterns,  and 
in  all  p<ui>s  of  concrete  structiu-es  that  are  to  be 
made  damp-proof.  The  oil  should  in  no  case 
exceed  10  per  cent  of  the  weight  of  the  cement, 
and  for  the  most  part.  5  per  cent  is  all  that  is 
ne«essai"\'.  The  sand  and  cement  should  be  firet 
mixed  with  the  pi"oper  amount  of  water  into  a 
stiff  mortar,  to  which  is  added  the  con-ect  amoimt 
of  oil,  and  the  whole  miu-<s  again  thoroughly  mixed 
until  all  traces  of  oil  haxc  disappeared.  Particnlai' 
care  should  be  taken  to  ensure  that  the  oil  is 
thoroughly  incorporated  in  the  mixture,  and  tlic 
time  of  mixing  sihould  be  practically  double  that 
when  the  oil  is  not  used.  The  kind  of  oil  is  also 
important,  and  teclmical  specifications  are  sug- 
gested in  the  bulletin  in  order  to  prevent  the  use 
of  certain  oils  which  might  tend  to  impair  the 
strength  of  the  mortar  or  the  concrete. 


Municipal 

Employees 

and  Recruiting 


The  response  which  has  been 
made  by  municipal  employees 
of  all  gi'ades  to  the  call  for 
recruits  has  been  on  such  a  scale 
that  in  many  dLstricts  some  difficulty  has  been 
experienced  in  carrying  on  necessary  public  ser- 
vices with  reasonable  efficiency.  l.'sually,  how- 
ever, in  view  of  the  in-gent  need  of  the  country, 
the  necessary  sacrifices  have  been  made,  and  a 
double  burden  has  cheerfully  been  borne  by  those 
officials  and  workmen  who  remain.  In  some 
towns,  however,  the  limit  has  been  reached,  and 
fiu'ther  men  cannot  be  sfjared  unless  essential  ser- 
vices— such  as  the  collection  and  disposal  of 
refuse — are  to  be  curtailed.  But  what  is  an 
essential  service  ?  Judging  by  what  transpired  at 
a  recent  meeting,  some  members  of  the  Halifax 
TovvTi  Council  ajipeai-  to  tliink  that  the  substitution 
of  women  for  men  as  conductors  on  the  trauiciirs 
would  be  so  serious  a  matter  that  recruiting  from 
the  existing  employees  should  be  stopped  in  order 
to  avoid  it.  The  discussion  arose  upon  a  recom- 
mendation of  the  Finance  Committee  that,  in 
view  of  the  lai"ge  number  of  employees  of  the  cor- 
poration who  have  joined  His  Majesty's  Forces, 
no  officer  or  servant  of  the  corporation  who  joined 
such  Force  after  this  date  should,  notwithstand- 
ing the  resolution  passed  by  the  council  in 
October,  1914,  have  the  benefits  referred  to  in 
such  resolution,  unless  such  officer  or  servant 
should  have  first  obtained  the  consent  to  join  of  the 


chairman  and  the  chief  official  of  the  corporation 
in  the  department  in  which  he  is  engaged.  Several 
members  opposed  the  adoption  of  this  recom- 
mendation on  the  ground  that,  if  passed,  it  would 
discounvge  recruiting,  aaad  one  member  went  so 
far  as  to  say  that  it  would  be  nothing  short  of 
hypocrisy  to  pass  such  a  resolution  and  at  the 
same'  time  to  continue  to  advocate  recruiting. 
The  question  of  the  limit  at  which  recruiting  from 
any  given  industry  should  b©  discoiu-aged  or 
stopped  is  a  difficult  one,  but  perhaps  on  tJie 
\\'hole  it  is  as  well  that  the  Halifax  Town  Coimcil 
rejected  this  recommendation  of  their  Finance 
Coimnittee'. 


The  Remuneration 
of  Architects. 


A  curious  situation  is  re- 
pnrted  to  have  arisen  in  con- 
nection with  an  advertisement 
of  the  IvLngstown  Urban  District  Council  inviting 
architects  to  submit  tlieir  names  for  appointment 
in  connection  \\itli  a  scheme  of  working-class 
dwelluigs.  The  remuneration  offered  was  2^  per 
cent  upon  the  outlay,  no  payment  whatever  to  be 
made  in  the  event  of  the  work  being  abimdoned. 
The  Eoyal  Institute  of  British  Architects  asked 
the  council  to  receive  a  deputation,  who  laid  their 
views  before  the  Housing  Committee.  The  lu'baji 
council  subsequently  revised  their  terms,  offering 
.T  i)er  cent  upon  the  first  house  of  a  scheme  anfi 
only  2  per  cent  upon  the  remainder,  and  promising 
very  vaguely  to  consider  a  claim  for  money 
exj)onded  by  the  aa-chitect  should  the  scheme  be 
abandoned.  The  institute  thereupon  asked  its 
members  not  to  apply  for  the  position,  or  if  appli- 
cation had  already  been  made  to  withdi-aw  it. 
Nevert-heless,  at  a  recent  meeting  of  the  council 
it  was,  aimotmced  that  eleven  Irish  and  eight 
English  applications  had  been  received.  At  the 
meeting  of  the  coimcil  it  was  argued  that  there 
had  been  a  technical  error  in  connection  with  the 
apjiointnient  by  reason  of  the  terms  having  been 
decided  by  the  committee  and  not  by  the  council. 
It  wa.s  therefore  decided  to  adjourn  the  appoint- 
ment. 


War  Work  for 
Professional  Men. 


Professional  men  who  have 
|>raotical  experience  in  various 
branches  and  grades  of  the  engi- 
neering trades,  and  are  anxious  at  the  present 
time  to  place  their  services  at  the  disposal  of  the 
Government,  are  invited  to  consider  the  possi- 
bility of  undertaking  mjuuial  work  in  connection 
with  the  prcxluction  of  munitions  of  war.  Tlie 
great  need  of  the  moment  is  for  skilled  mechanics 
(turners,  fitters,  millwrights,  &c.),  but  it  is  stated 
in  an  official  notification  issued  on  Tuesday  that 
men  whose  training  has  included  engineering 
workshop  experience  can  now  do  valuable  service 
by  offering  to  do  manual  work  at  the  usual  rates 
of  payment  for  such  work.  They  will  not  dis- 
place any  skilled  workman  who  is  already 
employed  or  is  capable  of  being  employed  upon 
the  production  of  munitions.  They  will  simply 
increase  the  army  of  those  who  b_y  work  at  home 
help  the  armies  abroad.  Professional  men  who 
wish  to  offer  their  services  to  this  end  should  send 
full  ])articulars  of  their  qualifications  to  the 
"Engineers'  War  Service  Eegister, "  Queen 
Anne's-chambers,  Westminster,  S.W. 


Leakage  from  Water  Mains A  paper  read  before 

ail  .American  waterworks  association  contains  a  refer- 
ence to  very  complete  and  thorough  tests,  extending 
over  a  period  of  .seven  or  eight  years,  which  have  been 
made  in  the  city  of  Washington  in  connection  with 
the  problem  of  water  waste.  The  data  on  undersroimd 
leakage  are  so  itemised  as  to  indicate  exactly  the 
amount  of  loss  from  the  different  sources,  and  the 
tabulation  shows  the  two  principal  sources  of  leakage 
to  be  from  iron  services  and  joints  on  mains.  The 
former  comprises  approximately  29  per  cent  of  tlie 
total  loss,  and  the  two  combined  represent  one  half 
of  the  entire  leakage. 
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Tar,  Pitch  and  Bitumeii  in  Road  Construction.' 

By   A.    DRYLAND,    w.inst.c.e.,    Countj-    Survej'or,    Surrey. 


At  the  present  day  one  of  the  responsibilities  which 
falls  upoii  the  road  engineer,  whether  in  a  large  or 
small  district,  is  the  decision  as  to  what  treatment, 
under  the  particular  circumstances  of  each  separate 
road,  it  is  wise  and  economical  to  adopt,  bearing  in 
mind,  firstly,  the  most  important  consideration — viz., 
how  to  satisfactorily  carry  the  traffic — and,  secondly, 
how  this  can  be  done  in  the  most  economical  way, 
both  in  first  cost  and  subsequent  maintenance. 

The  author  would  like  to  emphasise  the  point  that 
it  is  the  particular  circumstances  of  the  road  which 
have  to  be  considered,  including  the  kind  and  quan- 
tity of  traffic,  the  subsoil  and  drainage,  exposure  to 
weather  conditions,  and  the  thickness  and  nature  of 
its  crust.  There  is  no  one  road  for  all  conditions, 
and  the  road  engineer  will  best  fulfil  his  functions 
who  is  able  to  select  and  carry  out  the  best  form  of 
treatment  for  the  particular  conditions  he  has  to 
meet. 

It  is  more  with  a  view  of  eliciting  a  discussion 
which  will  help  in  the  formation  of  a  proper  judgment 
on  these  matters  that  the  author  ventures  to  put 
forward  some  views  on  the  use  and  situations  for  the 
three  materials  forming  the  subject  of  this  paper  than 
with  any  desire  to  suggest  any  authoritative  dicta. 

COAL   TAE. 

This  most  useful  material,  tlie  author  thinks,  has 
been  to  a  great  extent  the  salvation  of  our  roads 
during  the  past  few  years,  and  still  has  a  great  part 
to  play..  In  the  surface  treatment  of  roads  it  has 
largely  eliminated  the  dust  trouble,  and  has  further 
largely  increased  the  durability  of  water-bound  mac- 
adam, while  in  the  production  of  tar-macadam  it  has 
been  a  necessary  ingredient  in  the  manufacture  of  a 
material  that  has  produced  excellent  road  surfaces 
for  all  but  the  very  heaviest  traffic.  A  point  which 
is  well  worth  discussion  by  the  institution  is  the  kind 
of  tar  which  should  be  used  in  particular  circum- 
stances, and  for  the  purposes  of  eliciting  such  discus- 
sion the  author  inihesitatingly  puts  forward  the  view 
that  for  surface  treatment  of  water-bound  roads  a 
good  quality  water-freed  crude  tar  serves  every  neces- 
sary purpose,  and  in  its  penetrative  power  is  superior 
to  distilled  tars.  It  should  be  said,  however,  that 
its  use  sli.iiilfl  be  avoided  where  from  any  cause — 
such  :i-  111.'  vhiuity  of  fishing  streams,  ponds  or 
wateriiiiii -i .-  r.iidily  reached  by  tar'washings — it  may 
involve  risk.  Wliether  a  distilled  tar  or  a  water-freed 
tar  only  should  be  used  in  the  prodiiction  of  tar- 
macadam  depends,  in  tlie  author's  opinion,  as  to 
whether  it  is  to  be  immediately  used  or  stored. 

COAL-TAR    PITCH. 

During  the  last  few  years  a  good  deal  of  this  mate- 
rial has  been  used  fluxed  with  heavy  oils  of  tar  for  the 
purpose  of  grouting  macadam.  The  author  has 
executed  a  good  deal  of  this  work,  and  has  seen  large 
areas  of  it  in  other  counties,  and  has  formed  the 
opinion  that  it  is  an  unsuitable  material  for  surface 
work,  chiefly  owing  to  its  susceptibility  to  heat,  which 
permits  of  such  movement  of  the  material  in  hot 
weather  as  to  destroy  the  evenness  of  surface  which 
is  so  desirable  in  a  road,  and,  moreover,  imijairs  its 
waterproofness  to  such  a  material  extent  that  Avinter 
conditions  act  most  vmfavourably  upon  it.  Its  soft- 
ness in  summer  is  in  great  contrast  to  its  extreme 
hardness  in  winter  (where  it  remains  waterproof),  and 
the  author  has  had  more  complaints  of  slipperiness 
tlian  on  any  otlier  kind  of  surface  he  has  laid,  '."he 
author  further  puts  forward  the  view — again  with  the 
hope  of  eliciting  discussion — that  the  method  of  pitch- 
grouting  as  now  practised  is  a  crude  and  unsuitable 
way  of  using  the  material,  inasmuch  as  far  too  great 
a  quantity  of  the  matrix  is  so  used.  The  author 
contends  that  if  pitch  and  oil  are  to  be  successfully 
used  as  binding  ingredients  they  should  be  used 
with  properly  dried  and  heated  stone  in  a  suitable 
mixer,  where  the  quantity  of  matrix  can  be  properly 
regulated,  and  the  minimum  quantity  used  to  coat 
the  stone.  It  will  be  found  by  this  method  the 
matrix  used  can  be  reduced  by  nearly  50  per  cent. 
In  the  author's  view  it  is  largely  the  great  quantity 
of  matrix  used  in  the  grouting  method,  without  any 
certainty  of  the  regular  and  proper  coating  of  the 
stone,  which  has  led  to  the  unsatisfactory  results  on 
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heavily  trafficked  roads  which  the  author  has  found 
in  so  many  cases,  and  not  least  in  his  own  experience. 
In  the  author's  opinion  a  well-regulated  pitch  and 
oil  mixture  properly  applied  to  thoroughly  dry  arid 
healed  stone  forms  a  very  strong  macadam,  but  he 
would  prefer  to  use  it  as  a  strength  coat  or  base  for 
material  less  susceptible  to  sun  heat. 

The  author  knows  of  cases  in  towns — where  the 
traffic  is  necessarily  slow,  and  where  there  is  less 
exposure  to  the  sun,  and  facilities  exist,  such  as 
prompt  "  chipping  "  or  watering,  for  mitigating  the 
effects  of  heat — where  considerable  success  has  been 
achieved  by  the  grouting  method ;  but  here  again  one 
comes  to  particular  circumstances.  While,  therefore, 
the  author  would  assert  that  it  is  not  a  satisfactory 
method  for  exposed  country  roads  subjected  to  heavy 
and  fast  traffic,  he  is  not  prepared  to  say  that  its 
use  should  be  abandoned  where  the  local  conditions 
permit  of  success;  but  even  in  these  cases  the  author 
would  suggest  that  the  excess  of  matrix  which  is 
almost  inherent  in  the  system  of  grouting  is  a  dis- 
advantage. 

BITUMEN. 

The  author  does  not  propose  to  tread  the  thorny 
path  of  discussing  what  is  or  what  is  not  bitumen, 
liut  will  in  this  paper  be  understood  to  refer  to  either 
natural  bitumens  derived  from  deposits  or  bituminous 
residuals  from  the  distillation  of  mineral  oils.  All 
tlie  author  would  desire  to  say  as  a  word  of  advice 
to  those  who  are  making  their  first  venture  is  to  be 
careful  in  their  selection  of  the  material  they  use, 
and,  if  possible,  to  obtain  not  only  inspections  under 
different  weather  conditions  of  the  material  as  laid, 
but  reliable  information  as  to  the  time  at  which  it 
was  laid,  the  subsequent  repairs,  the  nature  of  the 
liase,  and  the  traffic  to  which  it  is  subjected. 

Another  point  the  author  would  like  to  emphasise 
is  the  absolute  necessity  of  a  sound  base.  No  success 
can  be  possible  unless  the  substratum  is  absolutely 
sound. 

With  regard  to  the  use  of  bitumen,  its  first  cost 
and  expense  of  manufacture  is,  in  the  author's 
opinion,  too  great  to  permit  of  its  use  except  as  a 
wearing  surface,  and,  provided  it  is  laid  on  a 
thoroughly  firm  base  with  a  satisfactory  key,  the 
author  puts  forward  the  view  that,  while  an  inch 
is  probably  nearly  the  minimum  thickness  at  whiclr 
it  can  be  laid  to  give  an  extended  life,  no  great  ad- 
vantage will  be  gained  by  any  considerable  increase 
beyond  that  thickness. 

A  most  important  point  for  consideration  in  the 
use  of  bitumen  is  the  aggregate  with  which  it  is  to 
be  incorporated  which  will  govern  to  a  great  extent 
the  proportion  of  the  matrix.  The  bulk  of  the  aggre- 
gate will  generally  consist  of  a  silica  sand,  and  it 
is  important  that  it  shall  be  of  perfectly  clean  crystals 
not  too  rounded  in  shape,  with  a  satisfactory  grading. 
A  fine  filler  is  also  a  necessary  ingredient,  and  this 
is  one  of  the  points  in  connection  with  the  manufac- 
ture of  bituminous  surfaces  in  which  there  is  some 
variety  of  opinion.  What  may  be  termed  the  standard 
filler  is  Portland  cement,  but  as  tMs  is  expensive, 
and,  as  far  as  can  be  judged,  its  hydraulic  properties 
can  be  of  no  useful  service,  tlie  author  sees  no  reason 
wliy  some  cheaper  material  of  approximately  equal 
sijecific  gravity  and  fineness  should  not  be  substi- 
tuted. Another  point  as  to  which  there  is  a  difference 
in  opinion  and  practice  is  the  use  of  a  proportion 
of  coarse-grade  particles,  such  as  granite  chippings, 
in  bituminous  carpets,  and  the  proijortion  which  may 
be  incorporated  in  the  bulk.  The  author  has  sections 
of  road  containing  from  10  per  cent  to  as  much  as 
CO  per  cent  of  granite  chippings,  but  is  inclined  to 
the  view — on  which  he  will  be  able  to  give  a  more 
reliable  opinion  at  a  later  date — that  a  much  less 
proportion — probably  from  12  to  15  per  cent — is  quite 
as  much  as  it  is  desirable  to  use.  It  is  quite  probable 
that  better  results  will  be  obtained  without  any  ad- 
mixture of  chippings.  The  author  is  experimenting 
in  these  directions,  and  when  sufficient  time  has 
elapsed  hopes  to  be  in  a  position  to  furnish  the  insti- 
tution with  the  results  of  his  observations. 

Assuming  a  suitable  aggregate  and  bitumen  has 
been  found,  the  manufacture  and  laying  of  the  mate- 
rial need  the  utmost  care  to  get  the  best  results.  The 
aggregate  must  not  only  be  raised  to  the  requisite 
temperature,  but  care  must  be  taken  to  see  that  it 
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has  been  thoroughly  dried,  as  it  is  possible  to  have 
sufficient  heat  without  extracting  the  moisture. 
Efficient  drying  and  mixing  plant  is  therefore  essen- 
tial, also  the  utmost  care  in  every  detail  of  the  ad- 
mixture of  the  ingredients,  with  frequent  tests  of 
the  material  to  see  that  no  substantial  variation  takes 
place  from  the  standard  set  up. 

Having  referred  to  some  of  the  questions  upon 
which  the  practice  in  manufacture  of  bituminous  work 
in  this  country  may  be  said  to  be  somewhat  in  a 
state  of  flux,  and  with  the  main  considerations  in 
the  production  of  a  suitable  material,  the  author  will 
endeavour  to  suggest  the  conditions  in  which  he 
thinks  this  material  may  be  most  serviceable  under 
existing  conditions,  and  with  our  present  state  of 
knowledge.  The  author  i)laces  this  material  between 
the  most  durable  tar-nuuadams  and  wood  or  granite- 
sett  pavings,  and  therefore  adv.ocates  its  use  where 
the  traffic  conditions  are  too  severe  for  the  former, 
but  do  not  justify  the  large  capital  outlay  for  either 
of  the  two  latter  pavings.  The  author  has  for  long 
been  tempted  to  suggest  some  standard  of  traffic  as 
a  dividing  line  between  these  various  forms  of  sur- 
facing, but  the  varying  effect  arising  from  the  different 
kinds,  weights  and  speeds  of  vehicles,  together  witli 
the  physical  features  of  the  road,  would,  he  fears, 
make  such  a  standard  misleading,  and  he  has  come 


were  started  last  September,  and  the  author  had 
lioped  to  be  able  to  furnish  the  institution  this  year 
with  a  paper  containing  in  considerable  detail  fact? 
and  figures;  but  the  progress  of  the  work  has  been  so 
hampered  by  a  variety  of  conditions,  mostly  arising 
out  of  the  war,  that  the  author  feels  the  figures  would 
be  so  far  removed  from  the  normal  as  to  be  of  no 
great  value,  and  has  therefore  thought  it  better  to 
await  further  experience  under  what  he  hopes  may 
prove  happier  conditions. 


AN   ESSEX   RIVER   BRIDGE. 


Half-elevation  and  Section. 
Bridge  over  River  Brain,  Witham,  Essex. 


to  the  conclusion  that  it  is  a  subject  for  individual 
judgment  in  each  case  after  observation  of  all  the 
conditions   prevailing. 

On^  the  debatable  (juestion  of  "  carpet  "  or  "  two- 
coat  "  work  further  experience  is  necessary  before 
attempting  to  rule  out  the  former  method,  although 
the  author's  predilection  is  in  favour  of  the  latter 
as  offering  a  more  sure  basis  for  satisfactory  results. 
The  author  has  had  the  most  excellent  results  from 
bituminous  carpets,  1  in.  only  in  thickness,  on  a 
water-bound  macadam  base,  where  such  base  has  been 
absolutely  sound,  but  where  this  latter  condition  has 
not  prevailed  the  repairs  have  been  very  considerable. 
In  embarking  on  a  scheme  last  year  for  the  resurfac- 
ing of  some  25  miles  of  road  with  bituminous  wear- 
ing surface  the  author  decided  to  adopt  the  "  two- 
coat  "method,  and  is  forming  the  base  coat,  2i  in.  in 
con.solidated  thickness,  of  scarified  material  with  a 
pitch  and  oil  matrix,  and  laying  thereon  a  IJ-in.  bitu- 
men surfacing,  all  being  laterally  supported  by  a 
9-in.  by  4-in.  reinforced  in  situ  concrete  submerged 
kerb.  The  work  is  being  carried  out  under  the 
author's  direction  with  plant  purchased  for  the  pur- 
pose, and  the  work  is  now  in  progress  between  Croy- 
don and  Merstham  on  the  London  and  Brighton  road. 
Members  of  the  institution  are  welcome  to  visit  the 
plant  and  the  work,  and  the  author  will  be  happy  to 
give  information  with   regard   to  details.    The  works 


The  river  Biain,  wliit^h  passes  througli  the  ancient 
Essex  town  of  Witham.  is  a  small  stream  formerly 
spanned  by  a  very  old  timber  bridge  whose  origiii 
was  involved  in  some  obscurity,  while  the  structure 
itself  had  become  so  insecure  that  all  heavy  traffic 
had  to  make  a  long  detour  to  avoid  the  risk  of  causinc 
failure.  The  limited  utility  of  the  old  bridge  w.as 
clearly  indicated  by  the  notice  "  Carts  nni.st  not  pass 
over  this  bridge."  and  it  is  therefore  evident  that 
the  urban  district  council  were  fully  justified  in 
replacing  it  by  the  Mouchel-Hennebique  structure  of 
which  some  particulars  are  given  in  the  present 
article  —  which  ap- 
peared in  the  July 
issue  of  Ferro-Conirelr. 
Although  of  small 
dimensions  and  simple 
design,  the  bridge 
may  be  cited  as  one 
further  illustration  of 
the  special  adapta- 
bility of  ferro-concrete 
for  the  economical 
construction  of  small 
bridges  in  country 
districts,  where  the 
provision  of  funds  for 
bridge  building  and 
maintepancc  is  always 
a  matter  of  import- 
ance to  local  avitiiciri- 
ties. 

The  new  bridge  was 
designed  by  Mr.  W.  P. 
Perkins,  a.h.san.i.. 
the  surveyor  to  the 
urban  district  council, 
for  whom  working 
drawings  were  pre- 
pared by  Messrs.  L.G. 
Mouchel  &  Partners, 
of  Westminster,  the 
contractors  being 
Messrs.  McLaughlin 
&  Harvey,  Limited, 
of  London. 

On  Saturday,  March 
27th  last,  the  bridge 
was  officially  tested 
in  the  presence  of 
Mr.  J.  E.  Smith, 
chairman  of  the  Koad  Committee  of  the  Witham 
Urban  District  Council,  Captain  Abrey,  member  of 
the  Road  Committee,  Mr.  W.  P.  Perkins,  a.r.san.i., 
surveyor  to  the  council,  and  Mr.  W.  R.  Howard,  of 
Messrs.  L.  G.  Mouchel  &  Partners. 

The  maximum  deflection  allowable  was  l/600th  of 
the  span,  equivalent  to,  say,  10  mm.,  whereas  the 
maximum  deflection  recorded  was  only  1-6  mm.,  say 
]/;i800th  of  the  span,  which  was  considered  by  all 
present  to  be  a  most  satisfactory  result,  demonstrat- 
ing the  large  factor  of  safety  provided  for  in  the 
design. 


Municipal  Economy.— Huddersfield  Town  Council 
propose  to  appoint  a  "  Savings  Committee,"  to  report 
as  to  how  economies  can  be  effected  in  the  several 
departments  of  the  corporation  without  impairing 
working  efficiency. 

Electrical  Undet-takings.— In  cases  where  extensions 
of  electricity  uiulertakiiigs  are  imperative  for  tlie  sup- 
ply of  power  to  firms  engaged  on  war  work  the  Treasury 
has  arranged  with  the  London  County  Council  to  abaii- 
don  many  of  the  usual  preliminaries  so  that  the  council 
can  grant  loans  without  delay,  but  only  provided  that 
the  extensions  are  necessary  to  meet  the  requirements 
of  firms  engaged  on  work  direct  for  the  War  Office  or 
the  Admiralty, 
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Water  Undertakings  of  England  and  Waies. 


THE    NEW  GOVERNMENT   RETURN    (2). 


In  the  recently  issued  Blue-book  on  the  water 
undertakings  of  England  and  Wales  particulars  are 
given  of  the  undertakings  of  786  separate  local  autho- 
rities, the  Metropolitan  Water  Board,  and  34  other 
joint  authorities,  200  companies  with  statutory  powers, 
84  private  companies,  and  1,055  private  proprietors. 

LOCAL   AUTHOKITIES'    UNDERTAKINGS. 

Of  the  786  local  authorities  with  separate  under- 
takings, 51  are  county  borough  councils,  151  councils 
of  non-county  boroughs,  298  urban  district  councils, 
and  286  rural  district  councils.  Two  authorities — the 
town  councils  of  Burton-on-Trent  and  Norwich — which 
do  not  supply  water  within  their  own  areas,  but 
supply  a  few  houses  outside  their  districts  in  con- 
nection with  their  sewage  disposal  works,  are  not 
included  in  these  figures.  In  some  cases  the  under- 
taking of  the  local  authority  supplies  only  a  part 
of  their  district;  in  the  case  of  most  of  the  rural 
districts  a  supply  is  furnished  in  one  or  two  parishes 
only.  Some  rural  district  councils  supply  different 
parts  of  their  districts  from  different  sources,  but 
these  have  not  been  counted  as  separat-e  under- 
takings. 

Some  of  the  largest  water  undertakings  in  the 
country  are  owned  by  local  authorities.  The  import- 
ance of  the  undertaking  of  Manchester  Town  Coun- 
cil can  be  appreciated  from  the  fact  that  the  average 
daily  quantity  of  water  supplied  is  44,000,000  gallons, of 
which  nearly  18,000,000  gallons  are  obtained  from  Lake 
Thirlmere,  96  miles  distant.  Liverpool  and  Birming- 
ham also  obtain  water  from  very  distant  sources,  and 
supply  respectively  34,402,000  gallons  and  21,705.0(K) 
gallons  a  day.  Leeds,  Bradford,  Sheffield,  and 
Kingston-upon-Hull  each  supply  more  than  12,000,000 
gallons  per  day;  11  other  local  authorities  supply 
between  5,000^000  and  12,(XtO,000  gallons,  65  others 
between  1,000,000  and  5,000,000  gallons,  and  47  between 
500,000  and  1,000,000  gallons  a  day,  making  a  total 
of  1.30  local  authorities  supplying  over  500,000  gallons 
a  day. 

Five  hundred  and  forty-seven  of  the  local  authori- 
ties which  possess  separate  water  imdertakings  supply 
under  the  authority  of  the  Public  Health  Act,  while 
the  remaining  239  have  special  Acts.  Of  the  latter 
145  have  districts  or  parts  of  districts  other  than 
their  own  within  their  statutory  limits  of  supply. 
The  following  table  .shows  the  numl^er  of  authorities 
of  each  class  with  special  Acts,  and  the  numlier  vi'hich 
supply  water  in  other  districts,  lioth  within  and  with- 
out their  statutory  limits,  either  direct  to  the  con- 
sumers or  in  bulk  to  other  authorities:  — 
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The  majority  of  local  authorities  maintaining  water- 
works under  the  Public  Health  Act  confine  their 
operations  to  their  own  districts,  but  the  board  have 
sanctioned  the  supply  of  water  to  adjoining  districts 
by  106  local  authorities  under  sec.  61  of  the  Pulilic 
Health  Act,  1375. 

JOINT    AUTHOmTIES. 

The  joint  authorities  are  generally  compcsed  o[ 
representatives  of  local  authorities  combined  for  the 
purpose  of  supplying  water  to  the  districts  of  the 
authorities  represented,  but  county  councils  and  other 
public  bodies  are  also  represented  on  the  Metropolitan 
Water  Board  and  the  Derwent  Valley  Water  Board. 
The  local  authorities  repiesentfid  on  joint  boards  and 
joint  committees  for  supplying  water  are  the  councils 
of  the  29  metropolitan  boroughs,  10  county  boroughs, 
23  other  boroughs,  78   urban  districts,   and  25  rin-al 


districts.  Apart  from  the  Metropolitan  Water  Board, 
the  largest  joint  undertakings  are  the  Tees  Valley 
Water  "Board,  which  distributes  15,000,000  gallons 
daily,  and  the  Derwent  Valley  Water  Board,  which 
supplies  just  over  10,000,000  gallons  daily  in  bulk  to 
its  constituent  authorities  for  distribution  by  them. 

Besides  the  three  boards  mentioned  there  are  14 
other  joint  authorities  each  of  which  supplies  over 
500,000  gallons  daily.  Generally  speaking,  the  most 
important  of  the  joint  authorities  have  been  consti- 
tuted under  special  Acts  of  Parliament  or  Provisional 
Orders  under  sec.  279  of  the  Public  Health  Act,  1875 ; 
in  the  other  cases  they  have  been  formed  by  agree- 
ment under  the  Public  Health  Act,  1875,  or  the  Local 
Government  Act,  1894. 

COMPANIES   WITH    STATUTORY    POWERS. 

The  200  companies  with  statutory  powers  comprise 
152  which  possess  special  Acts  and  48  whose  powers 
are  derived  from  Provisional  Orders  issued  by  the 
Board  of  Trade  under  the  Gas  and  Water  Works 
Facilities  Acts.  The  last-mentioned  companies  are 
geneTaily  of  minor  importance.  The  South  Stafford- 
shire Waterworks  Company,  supplying  16,690,793 
gallons  per  day,  has  the  fifth  largest  inidii  tiking  in 
England  and  Wales.  The  next  largu-i  i  Miiip:iiii(>s  and 
their  daily  supplies  are  Bristol  Wate)  um  ks  Cimipany, 
10,278,000  gallons;  Newcastle  and  Gateshead  Water 
Company.  8,962,000  gallons;  Sunderland  and  South 
Shields  '  Water  Company,  8,520,000  gallons ;  the 
Borough  of  Portsmouth  Waterworks  Company, 8,261,000 
gallons;  and  Staffordshire  Potteries  Waterworks  Com- 
])any,  7,625,000  gallons.  Altogether  there  are  66  com- 
]>anies,  each  of  which  supplies  over  500,000  gallons 
of  water  daily. 

Three  companies  merely  distribute  water  purchased 
in  bulk  from  other  undertakers,  while  two  others  did 
not,  at  the  date  of  the  return,  furnish  any  supplies. 

COMPANIES   WITHOUT   STATUTORY    POWERS. 

These  84  companies  are  all  of  minor  importance. 
Tlie  largest  supplies  known  to  be  distiibuted  by  any 
of  them  are  furnished  by  the  Hetton-le-Hole  and 
I'^asington  Lane  Water  Company,  and  by  the  Whit- 
stable  Water  Company,  which  each  supply  170,000 
gallons  per  day;  the  Combe  DoAvn,  Balh  and  General 
Waterworks  Company  comes  next  witli  118,0<-10  gallons 
]ier  day.  In  many  cases  the  quantity  of  water  sup- 
l)lied  is  not  known.  Nine  of  the  companies  merely 
distribute  water  obtained  in  liulk  from  other  under- 
takings. No  less  than  24  of  the  private  companies 
are  in  the  West  Kiding  of  Yorkshire,  13  being  within 
the  rural  district  of  Skipton. 

PRIVATE    PROPRIETORS. 

The  1.055  undertakings  of  private  proprietors  are 
generally  very  small,  and,  as  a  rule,  afford  supplies 
only  to  the  property  of  the  proi)rietors.  Particulars 
of  the  waterworks  of  parish  councils,  voluntary  com- 
mittees, and  other  undertaking,s  of  a  private  nature 
are  also  included  in  this  section.  Only  11  private 
undertakings  pos.sess  powers  under  special  Acts  or 
Orders,  the  most  important  beilig  that  of  the  Marquess 
of  Exeter,  which  supplies  171,000  gallons  per  day. 
chiefly  in  the  borough  of  Stamford. 

PROGRESS    OP    THE    PROVISION    OF    PIPED    SUPPLIES. 

The  return  shows  that  of  the  1,130  boroughs  and 
other  urban  districts  outside  London  included  in  the 
return  there  were  only  29  without  a  pii>ed  supply  to 
a  part  at  least  of  the  district,  and  these  were  very 
small  places.  Five  hundred  urban  district  councils 
controlled  the  water  supply  of  their  districts  or  of 
a  jiart  of  their  districts  as  a  separate  undertaking, 
and  111  as  constituents  of  a  joint  board  or  committee. 
Many  of  the  urban  district  councils  with  separate 
inidertakiug,s  furnished  a  supply  in  other  urban  dis- 
tricts, and  altogether  822  of  the  1.101  urban  districts 
with  piped  services  were  supplied  municipally.  In 
309  urban  districts  or  jiarts  of  urban  districts  water 
was  supplied  by  companies  and  in  85  by  private 
proprietors.  Several  urban  districts  obtain  supplies 
from   more  than  one  undertaking. 

The  provision  of  piped  sujiplies  in  rural  districts 
has  naturally  not  kept  pace  with  the  supply  to  towns, 
but  in  1914  out  of  the  12,869  parishes  in   rural  dis- 
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trict^  -1.374  had  a  piped  supply  to  some  at  least  of 
tlieir  houses. 

Of  the  97  towns  with  a  population  over  50,000  at  the 
census  of  1911  the  followini;  26  were  in  1914  supplied 
wholly  or  in  part  with  water  by  a  company:  Birken- 
head, Bournemouth,  Bristol,  Burton-upon-Trent, 
Cambridge,  Chester,  Dudley,  Eastbourne,  Gates- 
head, Gillingham,  Great  Grimsby,  Great  Yarmouth, 
Ilford,  Luton,  Newcastle-on-Tyne,  Norwich,  Ports- 
mouth, Southampton,  Southend -on- Sea,  South 
Shields,  Stoke-on-Trent,  Sunderland,  Walsall,  West 
Bromwieh,  West  Hartlepool,  York. 

It  is  not  possible  to  say  what  portion  of  the  country 
is  supplied  municipally  and  what  portion  by  com- 
panies, chiefly  because  some  districts  are  supplied 
by  more  than  one  undertaker.  Birkenhead,  for 
instance,  is  supplied  partly  by  the  town  council  and 
partly  by  the  Wirral  Company.  And  in  some  cases 
local  authorities  distribute  supplies  obtained  in  bulk 
from  companies  and  fice  verm.  The  North  Cheshire 
Company  supply  Altrincham  and  other  districts  with 
water  obtained  from  Manchester  Corporation,  while 
Crewe  Town  Council  distribute  a  supply  provided 
by  the  London  and  North-Western  Railway  Company. 
From  the  particulars  given  in  this  paragraph  it 
seems  likely  that  about  two-thirds  of  the  total  popu- 
lation of  the  coimtry  is  now  supplied  with  water 
by  municipal  bodies,  and  that  only  a  few  million 
of  the  inhabitants  of  England  and  Wales  depend  on 
unpiped   supplies. 

SUPERSESSION    OP    WATKa    COMPANIES    BY     LOCAL 
AUTHORITIES. 

Not  only  has  the  provision  of  a  piped  supply  of 
water  been  undertaken  by  the  local  authority  in 
many  districts  which  dependetl  on  private  supplies, 
but  water  companies  providing  a  piped  service  have 
in  a  larffc  number  of  case.^  been  superseded  by  local 
autliorities. 

Sec.  63  of  the  Public  Health  Act.  1875,  enables  a 
water  company  to  seU  or  transfer  its  imdertaking  to 
a  local  authority  by  agreement.  Apart  from  thi^.  pro- 
vision, which  has  not  been  extensively  used,  about 
100  special  Acts  have  been  passed  since  1876  giving 
power  to  local  authorities  in  England  and  Wales  to 
purchase  the  undertakings  of  water  companies  sup- 
plying their  districts,  and  in  a  great  majority  of 
cases  these  powers  have  l)een  exercised.  On  the 
other  hand,  in  a  very  few  instances  small  water 
undertakings  of  local  authorities  have  been  trans- 
ferred under  Parliamentaiy  sanction  to  water  com- 
panies. 

The  practice  of  Parliament  in  giving  powers  for 
the  compulsory  purchase  by  local  authorities  of 
water  undertakings  belonging  to  companies  has 
varied  with  the  circumstances  of  the  case.  Where 
companie.s  have  come  to  Parliament  for  powers  or 
for  further  powers  the  local  authorities  concerned 
have  frequently  opposed  the  Bill  in  Parliament  in 
order  to  obtain  a  clause  authorising  them  to  pur- 
chase the  undertaking  and  requiring  the  company  to 
sell  on  certain  terms.  In  other  cases  local  authori- 
ties that  have  desired  to  purchase  the  undertaking 
of  a  statutory  company  have  themselves,  introduced 
a  Bill  for  this  purpose,  often  simultaneously  with  a 
Bill  introduced  by  the  company  to  obtain  further 
powers.  The  principle?  on  which  Parliament  has 
generally  acted  in  giving  these  powers  are  illu.strated 
by  the  deci.sion  of  the  House  of  Lords  Committee  on 
the  Bni  promoted  in  1887  by  the  Sheffield  Town 
Council.    The  chairmaij  stated:  — 

"  The  Water  Committee  have  come  to  a  decision 
that  it  is  expedient  that  the  works  of  the  SheflBeld 
Water  Company  and  the  control  of  the  water  supply 
should  be  transferred  to  the  corporation.  They 
have  come  to  this  conclusion  on  the  grounds  of 
public  policy.  But  they  do  not  consider  that  tliere 
has  been  any  proof  of  mismanagement  or  failure  of 
duty  on  the  part  of  the  company;  and  consequently 
they  think  the  terms  of  purchase  should  be  not 
only  fair  but  liberal." 

On  the  motion  for  the  third  reading  of  the  Bill  an 
amendment  was  moved  that  the  Bill  be  read  a  third 
time  that  day  six  months,  on  the  ground  that  the 
company  had  not  failed  in  their  duty,  and  that  if 
such  transfer.^  ought  to  bo  authorised  as  matters  of 
public  policy  the  Government  should  undertake 
public  general  legislation  on  the  subject,  but  after 
a  discussion  the   amendment   was   withdrawn. 

Parliament,  however,  has  not  always  acted  on  this 
principle.  Eastbourne  and  Southampton  in  1897, 
Hartlepool  and  Norwich  in  1898,  Hartlepool  again  in 
1901,  and  Cambridge  in   1911.   are  among  the  larger 


local  authorities  which  have  made  unsuccessful  at- 
tempts to  obtain  from  Parliament  powers  to  super- 
sede water  companies.  In  1909  the  Glamorgan 
County  Council  promoted  a  Bill  with  the  object  of 
forming  a  large  water  board  to  acquire  the  under- 
takings of  certain  water  companies  and  local  authori- 
ties. The  preamble  was  declared  proved  by  the 
House  of  Commons  Committee,  but  the  Bill  was  re- 
jected by  the  Committee  of  the  House  of  Lords. 

Where  a  local  authority  whose  limits  of  supply  in- 
clude the  district  of  another  local  authority  comes  to 
Parliament  for  further  powers,  Parliament  has  in  a 
number  of  cases  inserted  a  provision  in  the  Bill  to 
empower  the  local  authority  of  the  outside  district 
to  purchase  the  portion  of  the  undertaking  which  is 
within  their  district. 

LIMITATION    OP    POWER    OF    LOCAL    AUTHORITIES. 

The  effect  of  the  restriction  in  sec.  52  of  the  Public 
Health  Act,  1875,  on  the  powers  of  a  local  authority 
to  supply  its  district  with  water  is  to  give  a  monopoly 
to  a  company  or  local  authority  with  special  powers 
(whicli  for  this  purpose  is  deemed  to  be  a  company') 
in  whose  limits  the  district  is  included  by  the  special 
Act.  The  undertakers  u.sually  profe.ss  themselves 
able  and  willing  to  furnish  a  supply  on  terms,  and 
the  only  terms  on  which  they  are  under  an  obliga- 
tion to  supply  are  those  of  sec.  35  of  the  Waterworks 
Clauses  Act,  1847,  which  is,  as  a  rule,  incorporated 
with  the  special  Act.  This  section  provides  in  effect 
that  the  undertakers  shall  supply  any  part  of  their 
limits  if  10  per  cent  of  the  expense  of  laying  down 
the  necessary  pipes  is  guaranteed  to  them  for  three 
successive  years  at  least.  In  some  places  within 
the  limits,  but  at  a  considerable  distance  from  the 
works  and  mains  of  the  undertakers,  these  terms 
liave  been  found  prohibitive,  and  although  it  has 
l>ecn  ascertained  that  a  supply  could  be  obtained  at 
much  less  cost  from  another  source,  the  undertakers 
have  insisted  on  their  right  to  supply  on  the  basis  of 
the  10  per  cent  guarantee,  and  have  refused  to  allow 
the  more  economical  scheme  to  proceed.  The  Select 
Committee  on  the  Public  Health  Act  (1875)  Amend- 
ment Bill,  1878.  drew  attention  to  the  defects  of  this 
.section,  and  recommended  that  where  a  district  within 
the  limits  of  a  company  was  unsupplied,  the  local 
authority  shoidd  be  empowered  to  require  them  either 
to  allow  the  local  authority  to  supply,  to  supply  the 
district  themselves,,  or  to  supply  water  in  bulk  to  the 
local  authority  for  distribution.  This  recommenda- 
tion, which  has  not  been  adopted,  does  not  meet  the 
difficulty  of  the  terms  on  which  the  company  are 
able  and  willing  to  supply.  A  clause,  known  as  a 
"re-entry"  clause,  inserted  in  some  local  Acts  enacts 
that  if  the  undertakers  are  not  furnishing  or  pre- 
pared on  demand  to  fvirnish  a  sufficient  supply  of 
water  throughout  the  district  of  any  local  authority 
within  the  limits  of  supply  within  a  specified  number 
of  years,  the  local  authority  may  provide  such  supply 
in  accordance  with  the  Public  Health  Act,  1875.  This 
clause,  however,  has  not  been  found  useful  in  prac- 
tice, since  the  undertakers  will  generally  profess 
themselves  prepared  on  demand  to  furnish  a  suffi- 
cient supply  on  the  terms  authorised  by  the  Water- 
works CIau.=es  Act. 


Common  Law.— In  England  and  Wales  under  the 
common  law  every  landowner  has  the  right  to  use 
water  flowing  in  known  or  defined  channels — i.e.,  the 
water  naturally  flowing  through,  past,  or  under  his 
land,  both  for  his  domestic  use  and  for  his  cattle, 
without  regard  to  the  effect  of  such  use  upon  the 
landowners  lower  down  the  stream.  Further,  he  has 
the  right  to  use  the  water  for  any  purpose,  provided 
there  is  no  interference  with  the  rights  of  other  land- 
owners either  above  or  below.  He  cannot,  however, 
lawfully  abstract  from  any  stream  water  for  sale  or 
for  the  supply  of  the  inhabitants  of  any  neighbouring 
area,  .^s  regards  underground  water  not  flowing  in 
defined  channels,  every  landowner  has  the  exclusive 
right  to  all  water  obtainable  from  his  land. 

The  case  of  Chasemore  v.  Richards,  decided  in  1859, 
confirmed  by  subsequent  cases,  of  which  the  best 
known  is  Bradford  Corporation  v.  PicUcx  (1895), 
establishes  the  doctrine  that  water  percolating  under 
the  surface  of  the  ground  belongs  to  the  man  who 
can  catch  it  first,  and  that  there  is  no  remedy  in  law 
against  the  owner  of  a  well  which  intercepts  water 
which  formerly  flowed  into  a  stream  or  another  well. 

From  early  times  many  villages  and  small  towns 
were  provided  with  water  by  local  landowners,  and 
later  also  by  private  associations  and  by  companies 
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without  statvitory  powers.  The  proprietors  of  tliese 
undertakings  could  only  afford  piped  supplies  to  con- 
sumers by  agreement,  and  with  the  consent  of  the 
road   authorities  and  inhabitants. 

Charters,  Warrants,  and  Special  Ads. — Powers  to  con- 
struct waterworks  were  granted  in  early  times  by 
means  of  chart-ers,  and  it  was  under  such  authority 
that  some  municipalities  had  established  waterworks 
before  1800.  Some  of  the  early  undertakings  also 
derived  some  of  their  powers  from  Royal  Warrants, 
Init  the  chief  authority  for  water  undertakings  before 
the  middle  of  the  nineteenth  century  was  a  private 
Act  of  Parliament.  The  first  Act  of  this  kind  was 
that  passed  in  1541,  which  gave  power  to  the  Mayor 
and  Dean  of  Gloucester  to  supply  water.  Many  of 
the  supplies  furnished  in  early  times  in  the  Metro- 
polis were  given  on  the  authority  of  local  Acts,  and 
in  several  jjrovincial  towns  the  municipal  authorities, 
or  more  commonly  a  company,  obtained  Parlia- 
mentary powers  to  supply  water  before  the  middle 
of  the  nineteenth  century. 

In  spite  of  the  general  legislation  of  1848  to  1878. 
the  practice  of  obtaining  special  Acts  with  regard  to 
water  supply  has  continued,  and  the  number  of  special 
Acts  in  force  is  very  large ;  239  local  authorities  and 
152  statutory  companies  now  possess  local  Acts  rela- 
ting to  water  undertakings.  In  a  few  cases  one  local 
Act  only  regulates  an  undertaking,  but  in  the  great 
majority  of  cases  in  which  recourse  is  had  to  local 
legislation  more  than  one  Act  is  in  force,  and,  in  the 
case  of  local  authorities,  Provisional  Orders  amending 
local  Acts  have  often  been  obtained.  In  some  in- 
stances 10  or  more  local  Acts  and  Orders  apply  to 
the  same  undertaking.  The  eight  metropolitan  water 
companies  which  were  absorbed  by  the  Metropolitan 
Water  Board  in  1902  had  80  unrepealed  local  Acts  in 
force,  and  these  still  apply  in  part  to  the  undertaking 
of  the  Water  Board. 

Pro.visional  Orders  altering  or  amending  local  autho- 
rities' Acts  may  be  made  by  the  Local  Government 
Board  under  sec.  303  of  the  Public  Health  Act,  1875. 
The  board  have  made  many  Provisional  Orders 
under  this  section  empowering  local  authorities 
to  construct  or  extend  waterworks  (where  the  powers 
sought  do  not  involve  the  giving  of  compulsory 
powers  of  acquiring  lands  or  wafer  rights),  con- 
ferring additional  borrowing  powers  on  local  autho- 
rities for  the  purposes  of  their  water  under- 
takings, and  making  other  provisions  in  regard  to 
the  supply  of  water  by  local  authorities  too  numerous 
to  mention  in  detail.  Public  nbtice  has  to  be  given 
of  any  proposed  Order,  and  a  local  inquiry  is  held 
at  which  persons  interested  have  a  right  to  attend 
and  make  objections,  and  the  board,  before  making 
the  order,  must  consider  any  objections  which  have 
been  made.  The  Order,  Ijefore  becoming  law,  has  to 
be  confirmed  by  Parliament. 

General  Acts  of  Parliament. — The  first  general  legis- 
lation on  the  subject  of  water  supply  was  contained 
in  the  Towns  Improvement  Clauses  Act,  1847,  and 
the  Waterworks  Clauses  Act,  1847.  The  Public  Health 
Act,  1848,  was  the  first  general  Act  which  enabled 
local  authorities,  under  certain  conditions,  to  provide 
their  districts  with  water;  but  this,  and  the  later 
Acts  which  extended  its  powers,  only  applied  to  dis- 
tricts in  which  they  were  put  in  force  by  the 
machinery  provided  by  the  Acts.  The  Public  Health 
Act,  1872,  divided  the  whole  of  England  and  Wales 
into  sanitary  districts,  and  by  the  Public  Health  Act. 
1875,  which  repealed  the  Act  of  1872,  the  general 
powers  already  conferred  upon  certain  local  authori- 
ties by  the  earlier  Acts  were  consolidated  and  extended 
to  every  sanitary  authority. 

This  Act  and  the  Public  Health  (Water)  Act,  1878,  are 
the  chief  general  slatuteswhich  nowregulate  the  supply 
of  water  by  local  authorities  in  England  and  Wales 
outside  the  Metropolis.  The  Act  of  1878  applies  only 
to  rural  district  councils,  but  urban  authorities  may 
be  invested  with  all  or  any  of  its  powers  by  the  Local 
Government  Board. 

As  regards  companies,  the  Gas  and  Water  Works 
Facilities  Acts,  1870  and  1873,  provide  machinery 
whereby  powers  for  supplying  water  may  be  conferred 
by  Provisional  Order  of  the  Board  of  Trade,  which 
has  to  be  confirmed  by  Parliament.  The  Acts  them- 
selves do  not  confer  any  powers  to  supply  water. 

Insufficiency  of  tJie  ficmral  Law. — In  consequence  of 
limitations  upon  the  powers  which  may  be  obtained 
by  undertakers  by  means  of  Provisional  Orders  under 
the  Gas  and  Water  Works  Facilities  Acts  and  sec.  303 
of  the  Public  Health  Act,  1875,  and  as  the  general 
powers  given  by  the  Public  Health  Act  are  insuffi- 
cient in  some  cases  to  enable    local    authorities    to 


undertake  the  schemes  necessary  for  supplying  their 
districts  with  water  and  to  carry  on  their  undertakings 
in  accordance  with  their  requirements,  it  is  .frequently 
necessary  for  both  companies  and  local  authorities 
to  have  recourse  to  local  Acts. 

The  cost  of  obtaining  a  local  Act  is  often  consider- 
able, even  where  the  Bill  is  not  seriously  opposed, 
and  much  in  excess  of  the  cost  of  proceeding 
under  the  general  law.  The  cost  of  a  Provisional 
Order  under  the  Public  Health  Act,  or  of  proceedings 
under  the  provisions  of  that  Act  relating  to  water 
supply,  is  usually  trifling,  being  limited,  in  most 
cases,  to  the  expenses  attendant  upon  the  local  in- 
quiry which  is  held  by  the  Local  Govennnent  Board 
into  the  application  for  the  Provisional  Order  or  for 
the  loan  for  the  carrying  out  of  the  works  of  water 
supply,  as  the  case  may  be.  Of  course,  if  a  Pro- 
visional Order  had  to  be  supported  against  opposition 
in  Parliament,  the  cost  might  approach  much  more 
nearly  to  that  of  a  local  Act. 

The  fact  that  all  the  county  boroughs  with  water 
undertakings  (51)  have  obtained  local  Acts  affords 
evidence  that  the  powers  of  the  Public  Health  Act 
in  this  matter  have  not  sufficed — at  any  rate  for  the 
larger  schemes. 

Acquisition  of  Wa,ter  Riijhts. — One  of  the  chief  reasons 
why  recourse  is  had  both  by  companies  and  local 
authorities  to  special  legislation  on  the  subject  of 
water  supply  is  the  difficulty  which  is  experienced 
in  acquiring  water  rights — i.e.,  the  right  to  take  water 
from  any  river  or  stream  or  from  any  watercourse 
flowing  in  a  known  or  defined  channel.  For  a  short 
time  it  was  thought  that  water  rights  could  be  taken 
compulsorily  by  means  of  Provisional  Orders  made 
under  sec.  176  of  the  Public  Health  Act,  1875,  and 
several  Orders  were  made  accordingly ;  but  in  1877  a 
Select  Committee  of  the  House  of  Lords  decided  that 
such  a  Provisional  Order  was  ultra  vires,  and  the 
Law  Officers  of  the  Crown  advised  that,  in  view  of  the 
protective  provisions  contained  in  the  Act,  and  par- 
ticuljirly  sees.  327  and  332,  this  view  was  correct. 
The  Select  Committee  on  tlie  Public  Health  Act  (1875) 
Amendment  Bill  of  1878  stated  that  this  decision  would 
produce  serious  inconvenience  to  sanitary  authorities, 
and  would  necessitate  agreements  with  every  riparian 
owner,  lessee,  and  occupier  below  a  proposed  intake. 
The  committee  therefore  recommended  that  the  Local 
Government  Board  should  be  empowered  to  issue 
Provisional  Orders  enabling  local  authorities  to  pur- 
chase water  rights  compulsorily,  and  though  this 
recommendation  was  repeated  by  the  Select  Committee 
on  the  Water  Supplies  Protection  Bill,  1910,  and 
though  legislation  has  been  introduced  on  several 
occasions  to  carry  it  out,  nothing  has  so  far  been 
effected.  At  present,  under  the  general  law,  water 
rights  can  only  be  obtained  by  agreement  with  the 
riparian  owners,  and  in  many  cases  these  owners 
have  proved  obstructive.  In  one  case  one  riparian 
owner  out  of  twenty-five  successfully  prevented  a 
rural  district  council  from  providing  a  much-needed 
supply.  As  rural  district  councils  have  no  express 
statutory  power  to  expend  money  out  of  the  rates  on 
the  promotion  of  Bills  in  Parliament  (though  five 
have,  in  exceptional  circumstances,  obtained  local 
Acts  with  regard  to  water  supply),  schemes  of  water 
supply  in  rural  districts  have  been  abandoned  owing 
to  the  impossibility  of  obtaining  water  rights.  It 
may  be  observed  that  the  Public  Health  (Ireland)  Act, 
1878,  empowers  the  Irish  Local  Government  Board  to 
make  Provisional  Orders  lor^the  compulsory  acquisi- 
tion of  water  rights. 

Borrowing  Powers. — With  regard  to  local  authorities, 
a  further  reason  for  recourse  to  local  legislation  may 
be  found  in  the  restriction  placed  by  the  latter  Act 
on  the  borrowing  powers  of  the  local  authority. 
Most  local  Acts  contain  a  provision  that  loans 
borrowed  under  the  local  Act  are  not  to  be  taken  into 
account  in  determining  the  borrowing  pow-er  of  the 
local  authority  under  the  Public  Health  Acts,  and 
the  borrowing  power  of  the  local  authority  is  therefore 
increased  by  the  full  amounts  authorised  to  be 
l>orrowed  by  its  local  Acts. 

LIMITS    OF    SUPPLY. 

The  Public  Health  Act,  1875,  empowers  each  local 
authority  to  supply  water  within  its  own  district, 
except  where  an  undertaker  already  possesses  statu- 
tory powers  to  supply.  A  local  authority  supplying 
its  own  district  under  this  Act  may,  with  the  sanction 
of  the  Local  Government  Board,  supply  the  authority 
of  any  adjoining  district. 

Undertakers  having  powers  under  special  Acts  or 
orders  invariably  possess,  areas  or  limits  defined  by 
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the  Act  or  order  within  which  they  are  authorised  to 
supply  water.  In  the  earlier  Acts  the  limits  are  very 
variously  defined,  and  usually  the  exact  boundaries 
can  only  be  ascertained  by  reference  to  deposited 
maps.  The  vague  descriptions  of  the  original  limits, 
combined  with  subsequent  changes-  of  administrative 
areas,  make  it  often  difiicult  to  ascertain  exactly  the 
present  limits  of  supply.  In  later  Acts  the  limits 
are  usually  defined  by  reference  to  civil  parishes, 
and  are  made  to  include  the  whole  of  eaca  parish. 
In  the  present  return  the  limits  have  been  dtsoribed 
in  terms  of  boroughs,  urban  districts,  and  jjarishes 
in  rural  districts. 

The  following  table  shows  the  total  nimiber  of 
districts  and  parishes  in  England  and  Wales,  and 
the  number  w'holly  or  partly  within  the  limits  pre- 
scribed in  si>ecial  Acts:  — 


Number  of  districts  and  parishes. 


Within  limits  pre- 
scribed in  specialActs 


LimUs  of  Local  AiilhurtlUf'  Vndertakimjs. — Of  the  239 
local  authorities  with  special  Acts  or  orders,  145  have 
districts  other  than  their  own  within  their  statutory 
limits  of  supply.  The  majority  of  these  are  rural 
parishes,  but  the  a'uthorities  of  51  urban  districts 
have  165  other  urban  districts  either  wholly  or  partly 
within  their  limits,  including  the  town  councils  of 
Bradford  with  18,  Huddersfield  16,  Manchester  10, 
Barnsley  9,  Halifax,  Liverpool,  and  Wolverhamp- 
ton 8,  Stockport  7,  Bolton  6,  and  Nottingham  and 
Rochdale  5. 

Limits  of  Joint  Authorities. — ^AU  the  joint  authorities 
with  statutory  powers  are  authorised  to  furnish  sup- 
plies in  urban  areas,  and  the  limits  of  20  joint  autho- 
rities comprise  either  the  whole  or  parts  of  128  urban 
districts.  In  addition,  the  limits  of  the  Abertillery 
and  District  Water  Board,  when  its  works  are  com- 
pleted, will  include  four  urban  districts  at  present 
within  the  areas  of  other  undertakings.  No  definite 
limits  are  prescribed  for  the  Derwent  Valley  Water 
Board,  which  is  empowered  to  furnish  water  in  bulk 
to  the  town  councils,  of  Derby,  Leicester,  Nottingham, 
and  SliefKeld,  and  to  various  authorities  in  the 
counties  of  Derby  and  Nottingham.  The  limits  of 
the  Metropolitan  Water  Board  include  55  urban  dis- 
tricts, of  the  Bury  and  Di.-trict  and  the  Fylde  Boards  9, 
of  the  Ashton-under-Lyne,  &c.,  Board  8,  of  the  Iley- 
wood  and  Middleton  Board  7,  and  of  the  Accrington 
and  District  and  the  Tees  Valley  Water  Boards  6. 

Limits  of  Companies,  <tc. — Of  the  200  companies  with 
statutory  powers,  148  are  empowered  to  supply  within 
urban  districts,  and  there  are  292  urban  districts 
wholly  or  partly  within  their  limits.  The  limits  of 
the  South  Staffordshire  Company  include  19  urban 
districts,  Weardale  and  Consett  Company  16,  New- 
castle and  Gateshead  Company  12,  Colne  Valley  Com- 
pany 8,  Barnet,  South  E.-;sex,  and  Sunderland  and 
South  Shields  Companies  6,  North  Chesliire. 
Rhymney  and  Aber  Valleys,  Rickmansworth  and 
Uxbridge  Valley,  Staffordshire  Potteries,  and  West 
Cheshire  Companies  5. 

The  limits  of  6  of  the  11  private  proprietors  with 
statutory  powers  each  include  an  urban  district. 

Local  Acts  of  Kural  District  Councils. — Five  rural 
district  councils  with  special  Acts  already  mentioned 
are  not  emjjowered  thereby  to  supply  water  outside 
their  own  districts.  The  limits  specified  in  these 
Acts  refer  only  to  the  works  authorised  therein,  and 
do  not  take  away  the  councils'  powers  under  the 
Public  Health  Act  to  supply  other  parts  of  their 
districts. 

Overlapping  Limits. — In  some  cases  two  undertakers 
have  concurrent  powers  of  supply  in  the  same  parish 
or  district.  It  appears  from  the  return  that  37 
boroughs  and  urban  di.^tricts  and  72  parishes  in  41 
rural  districts  are  situated  wholly  or  partly  within 
the  limits  of  more  than  one  undertaking.  In  these 
cases  the  limits  actually  overlap,  in  others  the  jjarish 
or  district  is  divided  between  the  undertakings.  The 
former  are  cases  in  which  the  limits  were  fixed  by 
an  early  Act.  It  is  not  now  the  practice  of  Parlia- 
ment to  authorise  the  inclusion  of  areas  within  the 
limits  of  more  than  one  undertaking. 

Places  within  Limits  and  Places   Actually  Supplied. — 


The  following  table  shows  the  number  of  districts 
and  parishes  within  the  statutory  limits  of  the  various 
classes  of  undertakers,  and  the  numl^er  of  them 
actually  supplied  with  water:  — 


Number  of  districts  and  parishe 
statutory  limits. 

within 

Undertakers. 

To 

al. 

Actually  supplied. 

Boroughs 
and  ui-ba'i 
dijtricts- 

Parishes  in 
rural 

districts. 

Boroughs 
and  urbau 
districts. 

Parishes  iu 

rural 

districts. 

Local  authorities  . . . 
Joint  authorities  ... 

Companies 

Private   proprietors 

4Ui 

lis 

307 

U 

876 
272 

18 

ai2 

122 

2!)3 

5 

.534 

18,S 

1,213 

10 

Total 

S+5 

2,090 

812 

1,951 

In  this  table  49  boroughs  and  urban  districts,  and 
1U6  parishes  have  been  counted  twice,  and  one  urban 
district  and  two  parishes  three  times,  being  partly  or 
wholly  within  the  limits  of  more  than  one  under- 
taker. 

In  the  case  of  urban  districts  there  are  only  33 
within  statutory  limits  which  are  not  supplied  by  the 
undertaking  in  whose  limits  they  are  placed,  and 
tills  is  to  some  extent  accounted  for  by  the  fact  that 
50  urban  districts  are  within  the  limits  of  more 
than  one  undertaking.  In  the  case  of  rural  parishes, 
liowever,  there  are  no  less  than  1,039  parishes  not 
supplied  by  the  undertakers  within  whose  limits  they 
have  been  placed  by  statute,  and  in  only  108  of  these 
cases  can  it  be  assumed  that  they  obtain  a  piped 
supply  in  virtue  of  their  being  also  within  the  limits 
of  another  undertaking.  Thirty  per  cent  therefore 
of  the  rural  parislies  which  have  been  included  within 
the  statutory  limits  of  water  undertakings  remain 
unsupplied,  and  when  it  is  considered  that  by  the 
mere  fact  of  their  being  placed  within  those  limits 
the  local  authority  has  lost  its  right  to  supply  them 
under  the  Public  Health  Act?.,  provided  the  under- 
takers are  able  and  willing  to  furnish  a  supply  on 
the  terms  referred  to  above,  it  becomes  apparent  that 
the  interest's  of  a  parish  may  be  seriously  prejudiced 
l)y  being  included  within  the  statutory  limits  of  a 
water  undertaking. 

The  Local  Government  Board  have  been  accus- 
tomed to  report  to  Parliament  on  Bills  for  Local 
Acts  proposing  to  include  new  areas  within  water 
limits,  urging  the  committee  which  is  to  consider  the 
Bill  to  satisfy  themselves  that  there  is  a  reasonable 
likelihood  of  the  company  or  local  authority,  as  the 
case  may  be,  being  able  to  provide  a  sufficiency  of 
wholesome  water  for  the  supply  of  the  places  pro- 
po.sed  to  be  taken  into  the  limits,  and  that  there  is  a 
hond-fide  intention  to  supply  them.  As  a  result,  the 
limits  proposed  in  local  Bills  have  in  a  number  of 
cases  been  curtailed.  Nevertheless,  cases  have  oc- 
<-urred  in  which  a  parish  within  the  statutory  limits 
iif  an  undertaking  which  is  willing  to  supply  it  only 
ini  exorbitant  terms  is  badly  in  need  of  water,  and 
rould  obtain  it  readily  and  cheaply  from  a  separate 
-cheme  of  the  local  authority,  or  from  some  other 
undertaking,  and  the  undertaking  with  the  monopoly 
will  not  give  up  its  right  to  supply. 

In  the  case  of  a  Bill  promoted  by  the  West 
Gloucestershire  Water  Company  in  1914  the  Local 
Government  Board  in  reporting  to  Parliament  on  the 
Bill  drew  attention  to  the  failure  of  the  company  to 
provide  a  supply  in  certain  parishes  in  a  rural  dis- 
trict whicli  had  been  added  to  the  company's  limits 
of  supply  by  a  local  Act  of  1899,  and  suggested  that, 
it  the  cost  of  supplying  the  parishes  with  water  from 
the  company's  works  was  such  that  the  income  to 
be  derived  from  the  supply,  at  the  rales  authorised 
by  the  Acts  of  the  company,  was  insufficient  to  give 
a  reasonable  return  on  the  expenditure,  the  committee 
should  consider  whether  the  proper  course  would  not 
be  to  exclude  the  parishes  from  the  company's  limits, 
and  thus  to  enable  the  local  authority  to  provide  a 
supply  under  the  provisions  of  the  Public  Health  Act, 
!875.  The  committee,  after  hearing  evidence,  took  the 
course  suggested  by  the  board. 

I/nderlahers  Supplyinfj  Water  outside  their  Staliilory 
himits. — Special  Acts  sometimes  contain  clauses  re- 
quiring undertakers  to  furnish  supplies  outside  their 
limits  by  way  of  compensation,  and  authorising  them 
to  supply  water  in  bulk  to  neiglibouring  authorities. 
Tlie  number  of  undertakers  with  special  piiw('is  that 
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supply  water  outside  their  statutory  limits  is  shown 
in  the  following  table:  — 


Untlertakers 

with  special 

powers. 

Undertakers  supplying  outside 
their  statutory  limits. 

Directly   to 
consumers. 

In  bulk  to  local 
authorities. 

Local  an tborities 
Joint  authorities 

Companies         

Private  proprietors    ... 

"2(1 
200 
11 

1)5 
(5 

48 

liO 

Total    

470 

119 

75 

Twenty-two  local  authorities,  two  joint  authorities, 
and  two  companies  have  been  counted  twice  in  the 
table,  as  they  supply  both  directly  and  in  bulk. 

Local  Authorities  Swpplying  Water  to  the  Authorities 
of  other  Districts  under  the  Public  Health  Act,  1S75. — 
Sec.  61  of  the  Public  Health  Act,  1875,  enables  a 
local  authority  to  furnish  supplies  of  water  outside 
its  district  with  the  sanction  of  the  Local  Government 
Board.  The  board  have  given  such  a  sanction  to 
106  authorities,  and  the  return  shows  that  102  arc 
furnishing  supplies  outside  their  districts. 

Places  Sujjplied  hy  Joint  Committees. — Of  the  12  joint 
committees  constituted  under  the  Public  Health  Act, 
1875,  or  the  Local  Government  Act,  1894,  one  supplies 
the  borough  of  Tamworth  and  another  the  urban 
district  of  Highbridge.  Parts  of  Ludgvan  and  West- 
bury  urban  districts  are  also  thus  supplied,  and  one 
committee  supplies  water  in  bulk  to  three  urban  dis- 
trict councils.  The  majority  of  the  supplies,  however, 
are  furnished  in  rural  districts,  supplies  being  afforded 
in  49  parishes. 

Places  Suiiplied  by  Private  Companies  and  Private 
Projirietors. — In  addition  to  those  places  which  obtain 
water  under  statutory  authority,  a  number  of  districts 
and  parishes  are  supplied  by  companies  and  private 
proprietors  without  any  powers.  Of  the  84  private 
companies  one  supplies  a  small  part  of  the  city  of 
Bath  (the  greater  part  being  supplied '  by  the  town 
council),  3  supply  parts  of  the  boroughs  of  Berwick- 
upon-Tweed,  Colne,  and  Glossop,  17  furnish  supplies 
in  15  urban  districts,  but  of  these  only  the  3  small 
urban  districts  of  Dolgelly,  Hetton  and  Watchet  are 
wholly  supjjlied. 

The  majority  of  private  proprietors  supply  solely 
in  rural  districts.  Of  the  total  of  1,055,  17  furnish 
supplies  in  boroughs  and  110  in  urban  districts, 
but  in  most  cases  to  a  very  small  number  of  houses 
only. 

(To  he  concluded.) 


GORRESPONDENGE. 

Et5   ai'y)p   01'   Travff   opa 

{One  man  does  not  see  everything.) 

— Euripides. 


ROADS   AND   HEALTH. 

To  the  Editor  of  The  Sukveyor. 

SiK,— Some  time  ago  I  saw  in  a  report  in  your 
jovirnal  the  statement  that  since  certain  roads  had 
been  waterproofed  the  local  death-rate  had  gone  down. 

In  my  opinion  this  is  a  very  important  point,  and 
I  should  be  glad  to  know  if  any  of  your  readers  arc 
aware  of  any  other  instances  where  waterproofing  the 
roads  has  been  followed  by  a  reduction  in  the  death- 
rate. — Yours^  &c., 

Salus  Populi. 

Auuu.'^t  14,  1915. 


THINGS  ONE   WOULD   LIKE  TO 


Practice  and  Precept. — On  the  receipt  of  a  Govern- 
ment circular  urging  local  authorities  to  practise 
economy,  the  Basford,  Notts,  Rural  District  Council 
ordered  a  reply  to  be  sent  advising  the  Government 
to  set  an  example.  The  clerk  said  that  had  a  prac- 
tical suggestion,  forwarded  by  a  Nottingham  repre- 
sentative meeting  to  the  Registrar-General,  been 
accepted,  it  would  have,  saved  23,000,000  envelopes  in 
connection  with  the  National  Registration  certificates. 
Mr.  B.  Smith,  one  of  the  members,  complained  of  the 
number  of  unnecessary  publications  wastefully  issued 
by  the  Local  Government  Board  and  Board  of  Educa- 
tion, and  declared  that  on  recent  visits  to  those  depart- 
ments in  London  he  was  surprised  to  see  the  number 
of  young  men  of  military  age  running  about. 


(Contributed.) 

Is  it  not  rather  inleresting  to  note  that  motors  are 
lilaymg  such  an  important  part  in  the  present  war, 
and  that  roads  are  even  more  necessary  for  transport 
jiiirposes  than  in  times  of  peace  ?  Aijroi^os  of  tliis, 
was  it  not  a  somewhat  novel  idea  of  some  socialists 
in  Germany  who  thought  they  might  help  to  bring 
the  war  to  an  end  by  surreptitiously  spreading  broken 
glass  and  nails  on  the  surface  of  the  roads  in  Germany 
and  Belgium  frequented  by  military  motor  vehicles, 
the  idea,  of  course,  being  to  cause  punctures  in  tyres, 
and  thus  delay  the  transport  of  munitions  ? 

•  *  *  * 

While  the  Government  of  our  country  is  preaching 
economy  in  all  directions,  is  it  not  rather  a  scandal 
that  large  sums  of  money  are  being  spent  in  our  public 
parks  and  pleasure  grounds  in  laying  out  elaborate 
and  costly  beds  of  perishable  flowering  plants  ?  Would 
not  most  of  our  parks  and  pleasure  grounds  be  really 
more  enjoyable  if  left  as  pleasure  grounds,  where 
]>eople  might  roam  at  will,  and  where  the  cost  of 
ujikeep  would  be  but  trifling  ?  In  connection  with 
this  also,  does  it  not  seem  strange  to  see  so  many 
aMi'-liodied  young  men  working  as  gardeners  in  these 
|.;iil;s,  \\lic]i  they"  should  be  serving  their  country  in 
iiiiiiv  iiLiiily  and  useful  pursuits?  When  will  this 
ri.iiiiiiy  \\:il;e  up  to  the  fact  that  unless  we  bestir  our- 
selves disaster  will  overtake  us  ?v 

*  *  *  * 

Is  not  the  sad  ca.se  of  Mrs.  Bradshaw,  to  which 
The  SuRVEroR  has  drawn  attention,  an  objeot/-lesson 
to  all  surveyors  to  support  the  Orphan  Fund  of  the 
Institution  of  Municipal  and  County  Engineers  ? 
Wliat  is  the  real  reason  that  this  fund  receives  so 
little  support  from  the  men  who  are  most  likely  to 
l>enefit  from  it  ?  Is  it  apathy,  poverty,  careless- 
ness, suspicion,  selfishness,  or  what  is  it  that  makes 
them  hang  back  ?  Why  is  it  that  the  municipal  sur- 
veyors, as  a  body,  do  not  appear  to  have  that  cohesion 
which  is  marked  in  other  professions  ? 

*  *  «  * 

Would  not  an  exhibition  of  the  various  forms  of 
impromptu  sanitary  appliances  now  used  at  the  Front 
be  of  special  interest  at  the  present  time  to  all  sani- 
tarians ?  Is  it  not  evidence  of  considerable  ingenuity 
that  such  articles  as  meat  safes,  water  strainers, 
grease  traps,  baths,  urinals,  fly  traps,  vermin  treat- 
ment boxes,  and  so  forth  should  be  made  out  of  old 
biscuit  and  meat  tins,  old  boxes,  sacking,  wire  net^ 
ting,  and  any  old  waste  materials  ?  Is  it  not  sur- 
prising that  human  ingenuity  properly  applied  can 
make  use  of  our  waste  products  ?  Is  there  not  still 
an  enormous  field  open  in  the  direction  of  the  use 
of  our  now  often  wasted  materials  ? 

•  «  •  • 

Is  it  not  due  to  the  brains  and  work  of  the  sanitary 
section  of  the  Territorial  Royal  Army  Medical  Corps 
now  attached  to  the  British  Expeditionary  Force  that 
■so  much  useful  work  in  the  above  direction  has  been 
carried  out  ?  And  should  not  able-bodied  men  who 
may  now  be  less  usefully  employed  in  work  that 
could  be  performed  by  older  men,  seek  to  join  this 
admirable  branch  of  our  Services  ? 


Preliminary   Studies  in   Bridge   Design This  little 

book,*  a  reprint  of  articles  which  appeared  in 
The  Surveyor  and  Municipal  and  County  Engineer, 
is  intended  as  the  first  of  a  series  of  similar  volumes 
which,  taken  together,  will  form  a  treatise  on  the 
design  of  ordinary  highway  bridges  of  moderate 
spans.  This  first  volume  goes  further  back  in  the 
evolution  of  the  bridge  than  do  most  treatises,  and 
considers  the  bridge  in  its  essential  elements,  that 
is  as  the  means  of  providing  a  crossing  for  man  and 
beast  across  a  watercourse.  The  bridge  engineer  is 
apt  to  forget  this  primary  purpose  and  to  consider 
his  bridge  merely  as  a  framework  or  a  carrier  of 
stresses.  Mr.  Ryves,  in  a  refreshingly  original 
manner,  has  emphasised  the  necessity  for  studying 
natural  and  economic  predispositions,  one  might 
say,  of  the  bridge  site,  with  a  view  toward  producing, 
not  the  best  type  of  bridge,  but  the  best  method  of 
getting  the  river  and  the  traffic  across  one  mother. 
.  .  .  — Engineering  News,  New  York. 

*  By  Reginald  EyTes,  Assoc. M. INST. c.E.     London  :  St.  Bride's 
Press,  Limited,  24  Bride-lane,  B.C.     Price  2s.  nett. 
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ACTIVATED   SLUDGE  EXPERIMENTS   IN   CANADA.* 

By  R.  O.  Wynne- KoBERTSj  m.inst.c.e. 

Tlie  City  Coniuiissioiiei.-;  of  Regina,  Canada,  on  Uie 
writer's  reooninieiulatioiis,  uutlioiised  expeiiiiieiils  to 
be  made  on  the  treatnuiit  of  sewage  on  tlie  latent 
and  very  promising  nu'tlmd.  There  are  two  galvan- 
ised iron  tanks  witli  gl.i~s  windows.  Each  tank  is 
4  ft.  7i  iu.  in  diameter  and  24  ft.  deep,  and  has  a 
3-in.  outlet  pii^  seoiired  to  the  centre  of  the  floor. 
The  capacity  of  each  tank  is  105  gallons  per  vertical 
foot,  aud  about  5  ft.  6  in.  deijth  of  sewage  was  treated, 
being  about  577  gallons  in  each  tank. 

No.  1  tank  was  treated  by  straight  air  blowing.  An 
old  Ford  automobile  engine  was  converted  into  an 
air  compressor,  and  an  old  steel  gasoline  barrel  was 
made  into  an  air  reeeivir.  The  air  supply  pipe  is 
slightly  enlarged  near  I  lie  top  to  allow  an  orifice 
plate  with  s-in.  diametei  ojiening  to  l>e  inserted  for 
the  imrpo.se  of  mea.-uring  the  air.  The  air  pipes  aro 
connected  across  the  top  and  bottom  of  tlie  lank  so 
as  to  eipialise  the  pres.-nre.  The  distributing  pipes 
at  the  bottom  of  the  tank  are  perforated  at  6-in. 
centres  and  a  canvas  .-^leeve  inserted  over  each  to 
diffuse  the  air.  This  answered  fairly  well  in  the 
experimental  investigations,  but  something  more 
durable  will  be  required  for  permanent  work.  The 
air  receiver  smooths  out  the  oscillations  due  to  the 
compressor,  and  makes  it  possible  to  maintain  ahnost 
uniform  air  pressure.  .\s  already  stated,  the  air  was 
measured  by  meaius  of  a  J-in.  circular  orifice;  a 
water-gauge  showe<l  the  (.lifference  in  the  pressure  on 
the  iulet  and  outlet  sides  of  the  orifice  plate,  and 
computations  were  made  according  to  recognised 
formulae. 

No.  2  tank  was  aerated  by  injecting  air.  A  small 
centrifugal  pump  was  connected  to  the  central  outlet 
and  delivered  the  sewage  back  again  by  a  vertical 
pipe  which  has  a  Ventnri  throat  cast  inside,  and  the 
sewage  lias  consequently  to  pass  through  the  con- 
stricted throat  at  a  much  higher  velocity  than  in 
the  plain  pipe.  In  doini.'  .so  it  draws  in  air  near  the 
elbow,  and  the  mixture  of  sewage  and  air  is  driven 
nearly  to  the  bottom  of  the  tank,  where  it  strikes  a 
cone,  which  causes  the  sewage  and  air  to  spread  out 
to  the  i>erimeter.  The  air  in  this  case  is  measured 
by  a  brass  plate  fixed  on  the  air  inlet,  and  having  a 
i-in.  orifice.  As  the  air  is  drawn  in,  or  is  under 
slight  vacuum,  the  negative  pressure  is  measured 
by  means  of  a  glass  tube  inserted  in  a  glass  vessel 
by  noting  the  height  to  which  water  is  raised  by 
suction,  or,  more  correctly,  noting  the  atmosplieric 
pres-sure  and  the  pressure  in  the  air  intake. 

The  pump  was  difiicult  to  control  inider  the  con- 
ditions of  the  experiment,  as  too  great  a  delivery  of 
sewage  would  cause  a  greater  quantity  of  air  to  be 
injected  than  was  required,  while  if  the  valves  were 
checked  they  were  liable  to  be  choked  by  the  sludge. 
Consequently  some  energy  was  lost  and  was  converted 
into  heat  in  the  sewage,  with  the  result  that  the  tem- 
perature of  No.  2  tank  rose  from  58  deg.  Fahr.  to 
87  deg.  Fahr.  Tlie  temperature  in  No.  1  tank  rose  to 
68  deg.  Fahr.,  but  this  was  due  to  the  rise  of  the 
atmospheric  temperature. 

The  air  compressor  and  centrifugal  pump  were 
driven  by  an  old  electric  motor;  no  record  was  kept 
of  the  power  consumed,  inasmuch  as  the  pumj)  was 
not  performing  its  full  duty  and  some  of  the  air  was 
allowed   to  waste. 

This  experimental  plant  is  located  in  a  spare  pajrt 
of  the  boiler-room  of  the  ijower-house. 

The  experiment.*  were  started  on  May  18,  1915. 
when  No.  1  tank  was  charged  with  raw  sewage  from 
the  disposal  works.  No.  2  was  started  on  May  20th. 
Air  was  blown  in  one  and  injected  into  the  othor  for 
two  days,  when  a  pailful  of  concentrated  sewage  from 
houses  which  are  not  yet  connected  to  the  sewers  was 
poured  into  No.  2  tank.  Three  days  later  another 
pailful  was  poured  into  each  tank,  and  this  was  re- 
peated about  seven  times. 

No.  2  tank,  being  warmer,  was  evidently  more  active 
than  No.  1,  for  a  copious  quantity  of  froth  was  gene- 
rated. In  both  cases  the  sludge  and  liquid  changed 
from  dull  slate-ljlack  colour  to  brown. 

The  quantity  of  air  intended  to  be  supplied  was  at 
the  rate  of  15  cub.  ft.  per  square  foot  of  tank  area  per 
hour;  this  was  fairly  well  maintained  in  No.  1  tank, 
but  not  .so  well  in  No.  2  tank,  owing  to  the  valves  or 
pump  being  choked  with  sludge. 

Samples  of  the  tank  mixture  were  taken  daily  and 
allowed  to  stand  on   a  shelf  in  the  boiler-room,   but 

"  Keproduced  from  the  Canadian  Engineer, 


no  odour  was  emitted  other  than  that  of  earth.  The 
sludge  subsided  quickly,  leaving  a  yellowish  super- 
natant liquor. 

While  the  pails  of  concentrated  sewage  were  being 
dumped  into  the  tanks  the  odour  was  pronounced, 
but  in  less  than  live  minutes  no  smell  was  noticed. 
Wlieu  it  was  proijo.sed  to  locate  the  tanks  in  a  part 
of  the  boiler-room  the  men  made  objections,  but  the 
experiments  have  been  conducted  since  May  18th, 
and  no  complaint  whatever  has  been  made  regarding 
the  opei-ations.  The  absence  of  sjuell  was  an  agree- 
able surprise  to  the  men  engaged  in  the  power-house. 

The  writer's  connection  with  the  experiment  ceased 
on  May  3lst,  since  when  the  city  engineer,  Mr.  F.  A. 
McAithur,   Ikis  had   cliarge. 


"STEAM-WATER"   SYSTEM   OF   HEATING. 

Headers  of  Tun  Sukvkvok  will  be  interested  in  a 
new  .system  of  heating  which  the  firm  of  Revy,  Phillips 
&  Co.,  Limited,  181  Queen  Victoria-street,  E.G.,  have 
introduced,  and  of  which  several  installations  have, 
we  are  informed,  been  running  for  some  time  most 
.satisfactorily. 

The  "  Steam-water  "  non-pressure  unit  system  of 
central  heating,  as  it  is  styled,  is  described  by  the 
company  as  a  system  of  central  heating  by  means 
of  radiators,  low-pressure  steam  being  the  primary 
and  water  the  secondary  heating  mediums.  The 
plinciple  of  the  system  is  that  steam,  at  preferably 
low  pressure,  is  conveyed  through  small-bore  pipes  to 
radiators,  which  are  autouiatically  chaiged  with  water, 
the  steam  heating  the  water  and  simultaneously  con- 
densing and  passing  back  by  gravity  to  the  boiler. 
There  is  no  pressure  on  the  radiators,  as  the  condense 
drainage  is  free. 

The  method  of  operation  is  as  follows :  A  low- 
pressure  steam  pipe  is  taken  from  the  boiler  with 
liranches  to  each  radiator,  the  inlets  being  fitted  with 
a  s]>ecial  control  and  silent  steam  heater.  The  steam, 
in  passing  through  this  fitting,  causes  a  vacuum  to 
be  .set  up,  assisting  the  flow  of  steam  into  the  radiators, 
and  as  soon  as  the  water  contained  therein  reaches 
the  prearranged  temperature  of,  say,  180  deg.  Fahr. 
or  100  deg.  Fahr.,  &c.,  the  thermostatic  valve  auto- 
nuvtically  closes  down  until  such  time  as  the  tempera- 
ture falls  again.  The  condensation  that  is  set  up 
passes  away  through  the  overflow  either  through  a 
return  bucket  to  the  boiler  or  to  the  sump. 

As  soon  as  the  steam  valve  on  boiler  is  opened 
the  whole  installation  immediately  responds,  since 
tliere  is  no  circulation  movement  to  contend  with. 
The  body  of  water  to  be  heated  up  in  this  system 
is  reduced  20  per  cent  to  30  per  cent,  and  therefore 
requires  less  fuel  to  be  burnt  to  obtain  the  tempera- 
ture. 

As  will  be  readily  appreciated,  the  "  Steam-water  " 
non-pressure  unit  heating  system  has  all  the  advan- 
tages of  both  the  steam  and  hot-water  systems ;  it  has 
the  low-temperature  radiators  of  the  hot-water  and 
the  small-bore  piping  of  the  steam,  wjiile  it  does  not 
require  any  mechanical  acceleration.  It  has  the  dis- 
tinct advantage  that,  owing  to  the  automatic  thermo- 
static control,  steam — i.e.,  fuel — is  only  used  in  direct 
proportion  to  the  heat  units  required  for  heating  the 
radiators,  which  means  considerable  economy  in  work- 
ing. 

There  is  no  danger  from  unskilful  or  careless  opera- 
tion of  the  radiator  valve  as  might  cause  accumula- 
tion of  condensation.  The  inlet  valve  may  be  fully 
or  entirely  shut  off,  or  adjusted  to  admit  any  desired 
volume  of  steam  to  the  radiator,  without  causing  any 
trouble,  since  the  drainage  of  condensation  is  free. 

As  pressure  and  temperature  are,  in  the  case  of 
steam,  inter-dependent,  every  increment  of  pressure 
shows  a  corresponding  increment  of  temperature,  and 
it  becomes  clear  that  the  important  and  valuable 
feature  of  the  "  Steam-water  "  system  is  that,  ro 
matter  at  what  temperature  the  steam  is  supplied  to 
the  radiators,  they  cannot  in  any  event  exceed  212 
deg.  Fahr.,  and  may  be  set  and  controlled  at  any 
less  temperature — say  160  deg.  Fahr.,  &o. — making 
this  system,  it  is  claimed,  a  perfect  one  for  all  general 
purposes. 


Sewer  Explosions  at  Aldershot.  —  An  explosion 
occurred  at  Aldershot  on  Wednesday,  when,  pre- 
sumably as  a  result  of  gases  accumulating  in  the 
town  sewers,  a  munber  of  manholes,  were  blown  into 
the  air  with  loud  reports.  Fortunately  no  one  was 
injured  by  the  explosions,  which  were  spread  over 
an  area  of  ovnr  a  mile. 
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Kingston-upon-Thames  Sewage  Disposal  Wurks. 

By   R.    HAMPTON   CLUCAS,   Borough    Surveyor,    Kingston-upon-Tliames. 


[Members  of  the  Institution  of  Municipal  cind  County  Engineers,  it  will  be  recollected,  made  an 
inspection  of  these  works  on  the  occasion  of  the  recent  annual  meetings  of  that  body,  and  the 
subjoined   paper  was  prepared   by   Mr.   Clucas  for  the  information  of   the   visitors.] 


The  Kingston  sewage  works  are  intei>esting  inasmuch 
as  tliey  do  not  comply  with  the  Local  Government 
Board  regulations.  The  effluent  comes  within  the 
purification  standard  required  by  the  Thames  Con- 
servancy, and  the  Royal  Commission  have  taken  a 
special  interest  in  this  process  owing  to  the  percentage 
reduction  of  suspended  matter  in  the  crude  sewage. 

These  works  were  built  by  the  Kingston  Corpora- 
tion, and  opened  in  1888^  in  order  to  carry  out  the 
A.B.C.- system  of  sewage  purification  operated  by  the 
Native  Guano  Company.  They  were  designed  by  the 
author's  predecessor.  Major  Macaulay,  and  have  now 
been  working  twenty-seven  years.  The  scheme  was 
designed  without  filters,  and  was  continuously  car- 
ried on  by  the  Native  Guano  Company  for  many  years 
by  tank  precipitation  only,  and  for  some  time  by 
single  contact  filtration.  The  original  cost  of  the 
works  was  £23,000,  and  they  were  designed  for  a 
l)Opulation  of  35,000,  and  until  1913  had  to  be  used 
for  a  population  made  up  as  follows — viz.:  Kingston, 
3S.440:  Surbiton,  18,000;  Hampton  Wick,  2,560;  total, 
59,000, 

The  agreement  with  the  Native  Guano  Company 
terminated   in  1908,   and   sinoe  then  the   coriioration 


is  being  installed.  Each  pump  is  provided  with  hand 
holes  and  inspection  doors.  The  pumps  are  direct- 
coupled  to  a  20-b.h.p.  alternating  current  Fuller 
motor.  The  pumps  discharge  into  a  meter  chamber, 
where  the  sewage  is  measured  by  the  quantity  regis- 
tered. On  leaving  the  meters  the  sewage  flows  along 
an  open  channel  to  the  settling  tanks,  receiving  on 
iis  way  the  precipitating  agents. 

One  50-h.p.  and  one  55-h.p.  motors,  880  r.p.m.,  are 
installed  for  driving  the  main  shafting  and  counter- 
shafting.  The  following  machinery  is  driven  from  the 
main  shafting — viz. :  Mortar  mills  and  mixer,  three 
air  pumps,  sludge  pumps,  water  pumps,  lathe,  com- 
pressors, and  bauxite  grinders.  The  electric  plant 
was  installed  under  the  borough  electrical  engineer's 
supervision.  The  mortar  mills  are  used  for  grinding 
the  chemicals,  which  are  then  mixed  in  two  vats  and 
discharged  into  the  pump  well.  The  other  vats  are 
used  for  dissolving  the  precipitating  agents. 


HAMPTON    WICK    SEWAGE. 


The  author  was  requested  to  prepare  a  scheme  to 
.supply  Hampton  Wick,  situated  on  the  Middlesex 
.-ide   of   the    river    Thames,   with   compressed    air,    so 


Kingston   Sewage  Works . 


have  carried  out  the  system  of  pmification.  In  191o 
Surbiton  agreement  expired. 

The  works  at  present  deal  with  a  population  made 
up  as  follows— viz. :  Kingston,  38,440;  Hampton  Wick, 
2,560 ;  total,  41,000.  Surface  water  is  partly  excluded 
from  the  sewers.  The  average  daily  dry-weather  flow 
of  sewage  is  about  1,759,743  gallons,  which  amounts 
to  an  average  of  42-9  gallons  per  head. 

The  .sewage,  on  reaching  the  works,  passes  into  the 
screening  chamber  and  through  gratings,  J-in.  mesh, 
which  intercepts  coarse  matter  likely  to  choke  or 
injure  the  pumps,  and  thence  through  a  culvert  to 
a  pump  well  under  the  main  building,  where  it  receives 
the  purifying  mixture.  The  size  of  the  pump  well 
is  25  ft.  deep  and  14  ft.  in  diameter,  the  bottom  being 
4  ft.  below  the  invert  of  the  4  ft.  6  in.  by  3  ft.  main 
sewer. 

Tw'o  storm  overflow  weirs  are  provided  in  tlie  screen- 
ing chamber,  one  17'50  above  ordnance  datinii,  dis- 
charging into  a  .storm-water  tank,  60  ft.  by  .30  ft.,  and 
one  storm  overflow  18'00  above  ordnance  datum  dis- 
charging into  the  Thames ;  the  latter  comes  into 
operation  when  the  volume  exceeds  four  times  the 
dry-weather  flow.  A  third  storm  overflow  in  screening 
chamber  is  provided,  and  controlled  by  a  penstock. 

Steam  plant  for  pumping  was  discontinued  after 
the  corporation  took  over  the  works  from  the  company 
and  electric  power  substituted.  The  charge  for  power 
:s  |d.  per  unit. 

The  sewage  partially  treated  is  raised  about  12  ft. 
by  two  motor  electrically  direct-driven  pumps,  10-in. 
Gwynnes,  each  with  a  capacity  of  2,000  gallons  of 
sewage  per  minute,  with  a  current  consumption  of 
16  units  per  hour.    A  third  10-in.  pump,  Rees-Eoturbo, 


as  to'  be  able  to  convey  the  sewage  from  Hampton 
Wick  to  the  Kingston  works  for  treatment.  The 
following  plant  was  laid  down:  Two  belt-driven  air 
compressors,  each  with  a  maximum  capacity  of  240 
cub.  ft.  of  free  air  per  minute  compressed  to  15  lb. 
pressure.  The  machines  are  horizontal,  15  in.  dia- 
meter, and  twelve  strokes  each,  having  two  pairs  of 
fast  and  loose  pulleys  so  as  to  enable  the  machines 
to  run  either  of  two  speeds,  and  each  with  one  auto- 
matic air-retaining  device.  Admission  and  delivery 
of  the  air  from  the  cylinders  is  regulated  by  a  5-in. 
diameter  piston  valve.  The  air  pipe  from  the  Kingston 
works  is  carried  -over  the  railway  bridge  spanning  the 
river  Thames  to  the  ejector  station  at  Hampton  Wick, 
and  a  return  sewer  pipe  along  the  bridge  back  to 
Kingston.  All  the  work  outside  the  Kingston  works 
was  carried  out  by  Mr.  Taylor,  surveyor  to  the 
Hampton  Wick  Council.  Messrs.  Geo.  Scott,  of 
London,  supiileJ  the  air  compressors. 


There  are  eight  tanks,  each  85  ft.  long  by  50  ft. 
broad,  and  6  ft.  average  working  depth,  holding  150,000 
gallons  or  1,200,000  gallons  in  the  aggregate,  whicli 
gives  a  capacity  of  29-26  gallons  per  head  for  the 
present  population  of  41,000. 

The  tanks  are  partially  divided  in  the  middle 
longitudinally  by  a  wall,  about  three-quarters  tlie 
distance  of  the  entire  length.  The  tanks  are  deeper 
at  the  near  ends  and  shallower  at  the  rears,  so  that 
the  tendency  of  the  sludge  deposited  is  to  gravitate 
towards  the  front  wall,  while  the  dividing  wall  tends 
to  cause  the  fluid  portion  to  circulate  round  into 
tlie  second  half  of  the    tank,  giving    more    time    to 
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-ettle  before  the  surplus  water  runs  off  by  openings 
.  MiitroUed  by  sluice  gates.  Attached  also  to  the  same 
iroiit  wall  of  each  tank  is  a  draw-off  arm  to  decant 
the  supernatant  water.  The  water  so  drawn  off  is 
i-onveyed  by  an  iron  pipe  to  the  same  place  of  dis- 
charge as  the  effluent.  Another  jointed  pipe  in  the 
same  wall  is  lot  down  into  the  sump  hole,  and  the 
sludge  drawn  off  by  a  Tangye-Holman  double-action 
pump  at  the  rate  of  500  gallons  per  minute  and  ejected 
into  a  circular  sludge  tank,  whence  it  is  drawn  off 
as  required  and  conveyed  by  an  iron  pipe  to  six  iron 
vertical  accumulators  by  creation  of  vacuum,  and  is 
then  forced  by  air  pressure  at  100  lb.  per  square  inch 
into  twenty-one  filter  presses  on  the  first  floor  of  the 
iiilding. 

riie  pressed  cake  is  sold  to  the  Native  Guano  Com- 
l.iiny,  the  company  paying  Is.  per  ton,  the  corporation 
delivering  into  barge  alongside  the  works.  The  coni- 
fiany  dry  the  cake,  which  is  sold  under  the  name  of 
"  Native  Guano." 

FILTERS. 

From  the  precipitation  tanks  the  effluent  pa.sse.s 
onwards  through  a  small  settling  chamber  into  a 
main  open  carrier  to  the  filter  beds.  The  whole  of 
•lie  single-contact  beds,  six    in    number,  have    been 

iiverted  into  percolating  filters  fitted  with  sprinklers 
.pplied  by  the  Patent  Automatic  Sewage  Distributors. 
Kaeh  bed  is  provided  with  four  50  ft.  in  diameter 
sprinklers,  and  one  20  ft.  in  diameter,  making  a  total 
of  twenty-four  bil-it.  sprinkler.-  and  ten  20-ft.  sprinklers. 
The  depth  of  the  beds  vary  from  3  ft.  to  3  ft..  9  in. 
Five  additional  filters  have  been  constructed,  using 
burrs  instead  of  walls,  four  50  ft.  in  diameter  and 
one  20  ft.  in  diameter  and  5  ft.  deep.  The  total  filter- 
ing oapiicity  of  the  above  filters  is  7,566  cub.  yds.,  the 
maximum  rate  of  filtration  being  300  gallons  per  cubic 
yard  of  material.  The  filtering  material  of  No.  4  filter 
is  Vjroken  coke,  and  graded  as  follows — viz. :  Large 
coke,  18  in.  in  depth  at  the  bottom;  remainder,  1-in. 
to  i-iii.  graded  coke.  The  material  used  in  connec- 
tion with  the  other  filters  is  as  follows — viz.:  4-in. 
gauge  clinker,  12  in.  in  depth  at  the  Itottnni ;  re- 
mainder, 2-in.  to  i-in.  pan  breeze. 

EE.SULIS    OF   THE   PROCESS    EMPLOYED. 

The  substances  employed  are  sulphate  of  alumina, 
'lay  and  carbon.  From  various  analyses  both  of  the 
albuminoid  ammonia  and  oxygen  absorption  of  the 
tank  efiluent,  the  purification  effected  in  the  tanks  is 
found  to  vary  from  75  to  80  per  cent  upon  a  crude 
.sewage  of  normal  strength,  which  contains  consider- 
able quantities  of  gas  and  brewery  refuse.  Tin' 
actual   chemical  eondition   of  the  tank   effluent   ;iufl 


the  filtrate  may  be  gathered  from  the  results  of  many 
\oars'  continuous  working. 

Koeeut  Analj-scs  Giving  the  Following  Kesults. 
Ports  per  100,000. 

Chlorine.         Free  NHj.       Albd.  NHj. 

Sewage       90  55  1-37 

Tank  effluent         ...         80  40  -35 

Filtrate       83  15  08 

The  purification  being— Tank  treatment,  74-54  per 
cent;  filtration  of  tank  effluent,  77-10  per  ceut ;  total, 
94-18  per  cent. 

MANUFACTURE    OF    ALUMINA. 

The  author  and  manager  inspected  the  plant  laid 
down  by  the  lx)rough  surveyor  of  Chorley  for  the 
manufacture  of  alumina,  and  the  author  reported  to 
the  Drainage  Connnittee  the  desirability  of  adopting 
a  plant  following  the  lines  of  Chorley  with  improve- 
ments. The  w-ork  was  sanctioned  and  erected  in  1910. 
Prior  to  the  Kingston  Corporation  manufacturing 
alumina  the  corporation  purchased.  800  tons  per 
annum  of  aluminoferric  at  49s.  6d.  per  ton ;  the  cost 
to  manufacture  alumina  is  30s.  per  ton,  which  shows 
a  balance  in  favour  of  the  corporation  of  £780  per 
annum. 

ALUMINA   PLANT. 

From  the  river  Thames  wharf  a  2-in.  lead  pi))P, 
28  lb.  per  yard,  is  laid  107  yds.  and  connected  to  a 
store  tank  having  a  storage  capacity  equal  to  50 
tons.  The  sulphuric  acid  is  delivered  in  tank  barges 
containing  50  tons,  alongside  the  wharf,  and  then 
forced  by  compressed  air  into  the  storage  tank. 

Two  vats,  each  5  ft.  by  5  ft.  by  4  ft.  of  li-in.  deal, 
lined  with  15  lb.  lead,  bottom  and  sides  1  ft.  high, 
remaining  3  ft.  with  8  lb.  lead,  and  having  coils  of 
15-in.  diameter,  34  lb.  lead,  42  ft.  long,  are  provided 
for  boiling  the  acid,  bauxite  and  water.  Steam  is 
supplied  from  a  boiler  in  the  basement,  and  con- 
nected to  the  tanks  for  boiling  purposes.  Compressed 
air  is  used  for  agitation  and  for  delivery  of  acid  from 
the  store  to  the  vats. 

A  Sturtevant  "open  top"  rotary  crusher  is  pro- 
vided for  the  preliminary  crushing  of  bauxite  and 
for  feeding  the  24-in.  Sturtevant  vertical  emery  mill 
which  is  used  for  the  fine  grinding,  say  80  to  100 
mesh.    The  total  cost  of  the  plant  was  under  £400. 

PROCESS    OP    MANUFACTURE    OF    ONE    TON    OP    ALUMINA. 

Dry  bauxite,  6  cwt. ;  sulphuric  acid,  9  cwt. ;  water, 
6  cwt. ;  boil  in  one  of  the  vatg.  to  220  deg.  Pahr.  for 
alxjut  seven  hours,  run  same  into  moulds  provided 
on  floor  below,  and  allow  same  to  renuiin  uulil  set. 
The  cost  per  ton  is  as  follows — viz.:  — 

L  .-.  .1. 

(iowt.  bauxite  at  Is.  Id.  ...          ...          ...  o  U  (i 

9 cwt.  sulphuric  acid  at  Is.  lOd.            ...  I>  Ifi  0 

6  cwt.  water         ...         ...  — 

Labour      0  3  0 

Power 3 hours' grinding...          ...          ...  0  2  0 

Compressed  iiir  for  agitation  steam   for 

boiling 0  2  0 

£1   10     0 


Bauxite  is  purchased  at  40  per  cent  alumina  on 
samples  dried  at  212  deg.  Fahr.,  at  £1  per  ton  de- 
livered alongside;  sulphuric  acid  of  80  per  cent  at 
36s.  6d.  per  toii^  delivered  into  tank. 

STATISTICS    OF    WORKING    COST. 

Average  gallons  per  day,  1,759,743;  average  gallons 
per  head,  42-9 ;  population  calculated,  41,000 ;  cost 
per  head  per  annum,  Is.  ll-2d;  cost  of  chemicals  per 
1,000,000  gallons,  £1  8s.  3-3d.;  cost  of  pumping  per 
1,000,000  gallons,  10s.  ir5d.;  chemical?,  used,  grains 
per  gallon  (about),,  25;  tons  of  press-ed  cake  jjer 
1,000,000  gallons,  6-46;  total  cost  per  1,000,000  gallons, 
£6  3s.  6d. 

The  author  would  like  to  acknowledge  many  valu- 
able improvements  and  suggestions  made  by  Mr. 
Lloyd,  manager  of  the  sewage  disposal  works. 


Sunday  Road  Sweeping. — It  was  urged  at  a  recent 
meeting  of  Newton  Abbot  Urban  District  Council  that 
it  was  unnecessai-y  for  the  council's  employees  to  be 
sweeping  the  streets  on  Sunday  mornings.  The  sur- 
veyor, Mr.  C.  D.  White,  said  the  men  formerly  did 
the  sweeping  on  Saturday  nights,  and  they  themselves 
asked  that  they  could  do  the  work  on  Sunday  morn- 
ings. One  of  their  reasons  was  that  they  liked  to  get 
Saturday  aftei-noon  off  and  did  not  want  to  cdiiic  back 
in  the  evening  to  work.  All  the  work  was  fiuishcil 
before  8  o'clock  on  the  Sunday  morning. 
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Law  Notes. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting 
the  practice  oj  enoineers  and  surveyors  to  local  authorities. 
Queries  (which  should  he  written  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Editor," 
at  the  oflice  of  The  Subvevor,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published   siould    also   furnish    a    "nam    de 


QUEKIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive  words  as  uoms  de  plume.  The  letter  X,  com 
binations  such  as  X.V.Z.,  and  words  sucli  as  "engineer" 
and  "surveycr,"  should  never  be  used. 


Private  Street  Works  Apportionment. — "Appor- 
tionment" writes:  Tlie  accompanying  plan  shows  a 
street  which  it  is  jiroposed  to  make  up  under  tlie 
provisions  of  the  Private  Street  Works  Act,  1892.  A 
resolution  has  been  passed  liy  the  council  instructing 
the  surveyor  to  prepare  plans,  specification,  estimate, 
provisional  ap|)ortionnient,  &c.,  the  cost  to  I>p  aiipor- 
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tioned  on  the  premises  fronting,  adjoining  or  abutting 
on  siicli  street.  The  surveyor,  in  preparing  liis 
apportionment  inchided  a  mea.surement  of  36  ft.  for 
the  land  abutting  on  the  northern  end  of  the  stieet 
and  numbered  13  on  the  plan.  This  3and  has  an  area 
of  probably  2  ivcres,  but,  owing  to  the  unsatisfactory 
levels  lor  drainage  purposes,  it  will  probably  never 
be  developed  for  cottage  ijroperty  building;  but  as 
it  adjoins  the  canal  it  is  an  eligible  site  for  a  factory 
or  works.  At  i>resent  the  land  is  used  as  allotment 
gardens,  and  the  owner  receives  the  rents..  The 
agents  for  this  land  happen  to  be  the  clerks  and 
solicitors  to  the  council,  and  rather  contend  that  it 
is  not  right  and  equitable  for  the  surveyor  to  include 
their  36  ft.  of  abutting  land  in  the  frontage  measure- 
ments. Tlie  surveyor,  in  his  provisional  apportion- 
ment, has  added  together  the  frontages  on  the  east 
and  west  side.*  of  the  street,  plus  36  ft.  for  the  land 
marked  13  at  the  northern  end  of  the  street,  and 
divided  the  estimated  cost  by  the  total  frontage.  The 
pric«  per  lineal  yard  of  frontage  is  the  same  for  all 
owners,  including  the  owner  of  the  land  referred  to. 
The  surveyor  contends  that  this  method  is  correct, 
and  would  be  upheld  if  an  olijection  was  taken  before 
the  magistrates.  No  resolution  has  been  adopted  by 
the  council  instructing  the  surveyor  to  take  into 
account  the  degree  of  benefit  to  be  derived  by  any 
properties.,  as  may  lie  done  under  sec.  10  of  the 
Private  Street  Works  Act,  1892.  There  is  a  perma- 
nent gateway  built  into  the  brick  wall  at  the  northern 
end  of  the  street,  giving  access  to  the  land  from  Hol- 
lowgate-avenue,  and  this  is  the  only  road  used  by 
the  tenants  of  the  allotments  when  proceeding  to 
their  gardens.  The  estimated  cost  of  the  proposed 
street  works,  including  complete  sin-face-water  drain- 
age system,  excavation,  kerbing.  channelling,  tar- 
niaeadam  footpaths.,  8-in.  ballasting,  and  3-in.  slag- 
macadam  carriageway,  ©ontingencie.-i,  5  per  cent 
supervision,  &c.,  is  £450  5s.  9d.  for  a  frontage  of 
305-52  lin.  yds.,  or,  say,  nearly  29s.  6d.  per  lineal  yard 
of  frontage.  The  street  is  440  ft.  long  by  36  ft.  wide, 
(a)  Do  you  consider  the  surveyor  has  adopted  a 
proper  and  legal  method  of  apportionment  and  one 
which  would  be  upheld  by  the  magistrates  ?  (b)  Do 
you  consider  the  estimated  cost  a  reasonable  or  ex- 
cessive one  ? 

(a)  Tea.  We  think  the  method  adopted  i.s  correct,  and  was 
the  only  legal  method  open  to  him.  By  sec.  10  of  the  Act 
he  IS  hound  to  make  the  provisional  apportionment  accord- 
ing to  the  frontage  of  the  respective  premises  unless  the 
urban  authority  resolve  otherwise  as  provided  by  tlie 
section.  Moreover,  on  an  ob.iection  against  a  provi'sional 
apportionment,  the  justices  have  no  jurisdiction  to  consider 

degree  of  benefit"  in  the  absence  of  such  a  resolution. 
til)  I  his  IS  a  pure  question  of  fact  upon  which  we  cannot 
advise,  save  to  point  out  that  in  considering  whether  pi-o- 


plume."  Wlicre  Jiecessary,  copies  of  local  Acts  or  documents 
referred  to  sliould  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  aud  lettered  iu  black  ink  only,  and  iu  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re -drawing     or     amendment.  Unless     tlicse     conditions 

are  complied  uitlt  ue  cannot  undertake  to  reply  to 
queries. 


posed  works  are  reasouabie  regard  must  be  had  to  the 
existing  state  of  things  iu  the  street  (Corporation  of  Sheffield 
V.  .Anderson,  64  L.J.M.C.,  44). 

I'uossiNcis  OVER  Footways.— "  Cros.sings  "  writes: 
I.  shall  be  glad  to  have  your  opinion  with  regard  to 
the  responsibility  for  pipes  in  channels  and  private 
crossings,  as  outlined  in  the  queries  set  out  below. 
.  In  the  ease  of  pipes  laid  iu  the  road  channel  against 
the  kerb  to  facilitate  access  to  private  premises — 
(.1)  Who  is  re.sponsible  for  maintaining  such  pipes  iii 
safe  condition  ?  (2)  Who  is  responsible  for  keeping 
tlie  pipes  clear,  the  road  authority  or  the  persons 
lii'iietited  ?  (3)  I  take  it  the  sanction  of  the  road 
aiitliority  to  the  placing  of  existing  pipes  must  be 
ii-suined,  as  no  objection  appears  to  have  been  made, 
I  lilt  in  the  case  of  fresh  applications,  can  conditions 
he  imposed  at  the  time  of  granting  permission  cover- 
ing the  question  of  maintenance  ?  (4)  In  the  ease  of 
[irivate  crossings  over  public  roadways,  the  law 
appears  indefinite ;  the  rule  here  is  to  apportion  the 
cost  between  the  persons  benefited  and  the  road 
authority,  and  as  the  work  is  done  by,  and  to  the 
satisfaction  of,  the  road  authority,  the  latter  maintains 
the  work  as  part  of  the  pathway.  Where  the  crossing 
is  safe  and  satisfactory  for  pedestrians,  but  has  worn 
slippery,  can  the  council  be  required  to  roughen  the 
setts  forming  the  crossing,  when  the  only  persons 
benefited  will  be  clients  of  tlie  occupier  of  the 
inemist'S  ? 

(1)  Assiimiiis'  that  tlie  (luestion  relates  to  streets  that  are 
liinhwni-  ic|i;iir:ilili'  li\  tin-  iiiiKilMl  i  ill  -  ai  laisie,  the  council 
are  li.iKIr  i<,i  ih..  m.i  ^n  i  .ii.i  in-,-  .,1  I'n  ...  i-.jirs  under  sec.  149 
of  Hit-  i'lihli,-  II, -ill!!!  \,i.  1,-7,  J.  Ill,,  work,  in  our 
opini'iM.  IS  p. Ill  ,,|  iIm-  ,1i-;ui  in::  ,i)  III*  si  reet,  for  which 
the  couiicii  are  i  .■  i  . m-ihl.-  niHin  see.  -ij  of  the  Public 
Health  Act,  1S75.  i  '  We  iluul  \  es,  under  the  general  power 
given  by  sec.  17:'.  .,i  ilie  I'nhh.-  Health  Act,  1875,  to  enter 
into  contracts.  (1)  i  es,  mssiiiiihii:  thei-e  is  no  agreement 
to  the  contrary.  'Ilie  liahilily  lor  the  repair  of  streets 
is  by  sec.  H'J  imposed  upon  the  council. 


IOrection  of  New  Building  :  Deposit  op  Plans. 
'"  Bon-Acord  "  writes:  I  shall  be  very  glad  to  have 
yonr  opinion  upon  the  following  point:  A  large  struc- 
ture in  this  district  is  constructed  of  brick  and 
timber  {external  walls).  The  gable  end,  for  a  length 
of  about  5  ft.,  has  been  pulled  down  for  road-widening 
purposes  by  a  county  council,  and  a  new  end  has 
been  constructed  entirely  of  timber  framing  covered 
with  weather  boarding.  The  new  end  is  clcse  up  to 
tiie  footpath,  and  less  than  40  ft.  from  the  opposite 
side  of  the  street,  as  required  for  exemption  under 
By-law  5  v.  One  side  of  the  structure  is  also  built 
u|)  to  proi)erty  of  the  owner  adjoining,  and  is  thus 
less  than  2<J  ft.  therefrom,  as  required  for  exemption 
under  the  same  by-law.  (1)  Is  the  construction  of  the 
new  end  the  "  erection  of  a  new  building  "  within  the 
meaning  of  sec.  23  (a)  of  the  Public  Healtii  Acts 
Amendment  Act,  1907  ?  ,(2)  Ought  plans  to  liave  been 
deposited  for  this  work  under  By-law  88  ? 

(1)  The  answer  to  this  depends  upon  whether  or  no  the 
work  described  is  a  "  partial  re-erection  "  of  the  building 
within  the  meaning  of  sec.  23.  We  are  not  aware  of  any 
decision  involving  the  interpretation  of  these  words,  but 
the  Question  appears  to  be  one  of  degree,  which  must  be 
tlecided  with  reference  to  the  facts  of  each  particular  case 
(if.  Jonie.-!  v.  U'lirill.  1884.  48  J. P.,  725),  and  so  is  not  really 
a  question  of  law  at  all.  (2)  By-law  88  requires  that 
--every  person  wht>  shall  intend  to  erect  a  building"  shall 
deposit  plans,  &c.,  but  inasniiich  as  by-laws  as  to  structure 
(^an  only  be  made  </iid  "  nnr  /ii/i/idin/.s."  it  may  be  assumed 
that  for  the  purposes  of  this  query  the  word  "  building  '-  in 
by-law  88  is  equivalent  to  "  new  building."  If,  in  fact,  the 
work  done  is  sufficient  to  satisfy  justices  that  there  has  been 
a  "  partial  re-erection,"  plans  ought  to  have  been  deposited. 
The  plans  should  be  of  the  whole  building,  and  not  only  the 
new  portion  (Leonard  v.  Hoare  &  Co.,  1914,  12  L.G.R.,  844). 


New  Building. — "Setback"  writes:  Public  Health 
Act  Amendment  Act,  1907,  Part  II.,  Sec.  23.— Kindly 
say  if,  in  your  opinion,  the  taking  out  of  the  front 
wall  of  a  building  between  the  pavement  and  the 
fir.st  floor  to  insea-t  a  shop  front  can  be  deemed  to  be 
a    new   building. 

We  think  not,  although  apart  from  the  express  provisions 
of  sec.  159  of  the  Public  Health  Act,  1875,  aud  sec.  23  of  the 
Public  Health  Acts  Amendment  Act.  1907,  it  is  a  question 
of  fact  and  not  of  law  whether  a  building  in  any  particular 
ease  is  a  "  new  building  "  (James  v.  Wyrill,  1884,  48  J. P.,  725). 
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All  communicatiom  in  regard  to  thii  page  mutt  b< 
addretsed  to  Tn*  Editor,  St.  Bride's  House,  24  Bride-laoe, 
Fleet-street.  E.G.  Enoulopea  must  be  marked  "Assistants' 
Section  "  in  the  top  lett-hand  comer.  Correspondents  are 
invited  to  rubmit  questions  for  consideration  and  answers 


QUESTIONS. 

This  week  answers  aro  invited  to  the  followirrg 
questions:  — 

496.  Stand  for  Procession A  stand  with  seats  is 

required,  from  which  to  view  a  procession,  upon  a 
sit^i  40  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
ment behind  some  iron  railings.  Give  section  and 
part  plan  to  a  i-in.  scale. 

497.  Gauging  Sewers Describe  a  suitable  method 

for  gauging  the  flow  of  sewers. 

498.  Buttress  Design. —Thirty  feet  (30  ft.)  above 
the  ground  a  rectangular  buttress  bears  a  thrust  of 
5,000  lb.  inclined  at  an  angle  of  4-5  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masomy  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  turret  3  ft.  by  3ft.  necessai-y  for  stability  at  the 
top  joint  if  the  coefficient  of  friction  =  0"60.  (E.  P.  C, 
Birmiiuj/iam.) 

499.  Geodesy.— Describe  generally  (without  details) 
the  astronomical  observations  needed  to  locate  the 
starting-point  of  a  survey  in  a  new  country.  (E.  P.  C, 
Birmingham.') 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  I  feet  in 
length,  b  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  intd  the  sea  1)y  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  approximately  the  time  taken 
to  empty  the  tank.      (Stud.Inst.C.E.) 

501.  Ventilation.  — In  de.-igning  a  system  of  venti- 
lation fur  a  public  hall,  what  are  the  relative  advan- 
tages of  a  small  nunil>er  of  large  inlet  shafts,  com- 
pared with  a  large  nunilK'r  of  small  shafts  ;  and  at 
what  level  should  tlu-.-  itiU^is  be  ],\:h-c-<}  ?  (O  W.  P.. 
Wellitiglon.) 


REPLIES  TO  QUESTIONS. 
495.     Radius  of  Gyration.-  Explain  from  fir.st  prin- 
ciples  the   precise  meaning   and   significance  of   the 
term  "  radius  of  gyration  "  as  used  in  the  investiga- 
tion of  the  theory  of  beams. 

In  order  to  understand  the  meaning  of  the  term 
■■  radius  of  gyration,"  it  is  necessary  to  study  the 
idea  of  the  inertia  of  a  boily.  The  inertia  of  a  body 
IS  the  power  of  the  body  to  resist  external  infiu- 
uces  causing  change  of  .shape  or  of  motion,  and 
:rio  measure  of  this  property  with  respect  to  any 
lixed  point  or  axis  is  known  as  the  moment  of 
inertia  of  the  body  about  the  given  point  or  axis, 
.ind  is  denoted  by  I.  The  moment  of  inertia  of  a 
l)ody  about  an  axis  is  also  called  its  second  moment 
about  such  axis,  the  second  moment  being  equiva- 
lent to  the  sum  of  the  second  moments  of  every 
element  in  the  Ixidy  about  the  axis.  Now,  if  we 
iiaagine  the  whole  mass  or  area  of  the  body  as  con- 
■■'■ntrated  at  sucli  a  distance  from  the  axis  as  would 
'  ui?e  the  mass  or  area  to  offer  an  equal  resistance 
to  change  of  shape  or  of  motion,  we  can  find  this 
distance  for  any  particular  case.  This  distance  is 
the  "radius  of  gyration"  of  the  body  about  the 
given  axis.  It  is  thought  by  some  that  while  the 
expression  "  radius  of  gyration "  expresses  well 
enough  the  idea  above  enumerated  with  regard  to 
the  kinetic  energy  of  rotating  bodies  and  similar 
problems,  yet,  applied  to  fixed  objects,  such  as 
beams  and  columns,  it  is  somewhat  misleading. 
In  order  that  this  may  be  obviated,  terms  such  as 
"radius  of  equivalence,"  &c.,  have  been  suggested, 
but  have  not  yet  come  into  general  use.  The  radius 
of  gyration  of  the  cross-section  of  a  beam,  which 
is  the  quantity  most  often  required  in  problems 
on  the  theory  of  beams,  is  obtained  from  the 
formula — 


°.j  j'""]*"""  "''"<^''  appear.  For  the  contributions  eon- 
siaerea  to  be  the  moat  meritorious,  one  or  more  premiums 
m  books  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


(radius  gyration  about  given  axis)= 
(2nd  moment  of  area  about  axis) 
area  of  cross-section 

■•■  -'4 

Calculations  iu  respect  of  beams  are  based  on   the  Iheory 
that  bending  moment  =  moment  of  resistance  =  /— 

From  the  first  formula  we  see  that  I  =  AK=,  but 
the  moment  of  inertia  is  most  often  calculated,  and 
the  second  equation  solved  from  that  quantity.  A 
clearer  notion  of  the  meaning  of  the  term  "  radius 


A 


Fig.  1. 

of  gyration  "  may  perhaps  be  obtained  from  a  study 
of  the  proof  of  the  formula :  Bending  moment  = 
moment  of  resistance.  In  the  case  of  a  simple 
cantilever,  length  L,  loaded  at  the  free  end  with  a 
concentrated  load  W,  bending  moment  =  WL.    In 


Fio.  2. 

Fig.  2,  let  the  areas  of  thin  layers  distant  y,  »/,, 
y.,  .  .  .  from  the  neutral  axis  be  a,  a,,  o^,  .  .  .  re- 
spectively, and  let  their  intensities  of  stress  be  f, 
/■,,  fi  ■  ■  ■  respectively. 

Taking  moments  alwut  the  pivot  A,  we  have  (see 
Fig.  1)- 

WL  =  2fa7j  +  2/iffiVi  +  2/20.^1/2  +    .  .  . 
The  beam  theory  proves  that  the  stress  in  the  fil)ros  varies 
as  Clie  distance  from  the  neutral  axis — i.e.  : 

L-1 

Sulistituting  for  /,  /,,  /;,  &c.,  we  get 


fVi        1   ,        /v'     » 
.-.  /,  =  —  and  /2  =  — ,  &c. 


WL  =  2/a>/-^    -^4--'   +  -^47-     + 


2/ 


[a  if  +  a 


1  !/i     +  fflj  Vi-  + 


The  quantity  in  brackets  is  the  moment  of  inertia  of  lialf 
the  beam, 

2  f 
.".  WL  =  — -    (moment  of  inertia  of  half  the  beam) 

y 

The  two  half  sections  are  similar 

I 

.-.  WL  =  f- 

!/ 

If   now   we   sum    the   symbols   a.   a^,   «...   &c..    in 
brackets,   we  get  A,  the   area  of  the   section;    and 
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summing  y,  i/,,  y,,  &c.,  we  get  the  distance  from 
the  neutral  axis  at  which  the  area  of  the  beam 
must  be  concentrated  in  order  to  offer  the  sanie 
resistance  to  tlie  bending  moment — i.e.,  the  radius 
of  gyration  of  the  area.  As  we  have  the  squares 
of  y,  2/i,  y«,  &c.,  the  summation  of  tlie  quantity  in 
brackets  gives  us  I  =  AK" ;  and  this  quantity,  as 
shown  above,  forms  the  basis  for  calculating  the 
power  of  resistance  of  a  beam  to  external  forces. 
(B.  K.^  Newport.) 

Let  it  be  required  to  find  the  radius  of  gyration 
of  a  plane  figure  with  respect  to  an  axis  in  its 
plane.  Suppose  the  lamina  to  be  divided  up  into 
a  very  large  number  of  small  elements  of  area  SA, 
and  suppose  the  number  of  such  elements  be  in- 
creased indefinitely ;  then  the  number  of  them 
Incomes  infinitely  great,  and  the  extent  of  each 
elementary  area  infinitely  small.  Now,  the  moment 
of  inertia  about  a  given  axis  in  tlie  plane  of  the 
figure  of  one  of  these  elements  is 

5  A  X   ,f 
where  y  is  the  distance  of  the   area  5  A.    from  the 
given  axis,  and  the  moment  of  inertia  of  the  whole 
lamina   about   the   same   axis   is   the   sum   of   such 
terms  as  the  above— viz.:  — 
S  0  Ai/- 
The  value  of  such  summation  is  determined  by  the 
application  of  the  integral  calculus  {vide  The  Stjh- 
VEYOK,  p.  358,  March  5,  1915). 

Let  A  be  the  area  of  the  lamina  and  I  its  moment 
of  inertia  about  the  given  axis;  then,  if  K  is  the 
radius  of  gyration  of  the  lamina  about  the  axis  we 
set — 

I  =  S  S  A  r  =  K-  A 

The  above  expression  defines  K ;  or  we  can  write— 


VF 


We  can  explain  the  meaning  of  the  term  "  radius 
of  gyration  "  by  stating  that  K  is  that  distance  of 
a  point  in  the  plane  of  the  figure  from  the  axis 
at  which  the  whole  area  A  may  be  concentrated 
without  altering  the  value  of  the  moment  of  inertia 
of  tlie  lamina. 

Consider  a  beam  under  bending  stresses. 
Let  M  =  resisting  moment  of  the  beam  at  a  given  section 
F  =  stress  at  the  extreme  outer  fibres  of  the  section 
I  =  moment  of  inertia  of  section  of  beam,  about  a 
horizontal  axi.s  through  its  centre  of  gravity 
i/  =  hall'  the  depth  of  beam 
The  well-known  formula  which  applies  when  the 
elastic  strains  only  are  present  is:  — 

I     'j 

y         y 

So  that  the  resisting  moment  of  a  beam  is  pro- 
portional to  the  square  of  the  radius  of  gyration. 
The  section  of  an  economical  beam  would  therefore 
have  a  large  value  of  the  radius  of  gyration  per 
unit  area.  Such  a  beam  is  the  rolled-steel  joist,  and 
all  other  I-sections  have  this  property. 

The  significance  of  K  is  directly  seen  if  we 
examine  Eankine's  formulae  dealing  with  the  deter- 
mination of  the  safe  load  for  columns  or  long  struts 
which  have  a  tendency  to  bend  or  deflect  laterally 
under  load.  Eankine's  formula  is:  — 
P  F 

where 

p  =  safe  load  in  tons  per  sq.  in. 

F  =  safe  direct  compressive  for  the  material  ton.s  S(|.  in. 
P  =  total  safe  load  ou  column  in  tons  (load  axial) 
A  =  area  of  section  of  column  in  sq.  in. 
I    =  length  of  column  in  inches 
a   =  constant  depending  on  the  material 
fc   =  radius  of  gyratic^n  of  cruss  section  with   respect  to 
•    the  selected  axis  in  inches 


The  value  of  -r  may   be  re] 


as    a   measure   of   the 


slcuderness  of  the  column.     (M.  T.  E.,   Rhyl.) 


[The  Editor  is  a.t  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c..  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Prcn^ium.j 


LOCAL  GOVERNMENT  BOARD   INQUIRitS. 

Tha  Editor  invites  the  co-operation  ot  8oe?etob  readart 
wu/i  a  view  to  making  the  information  given  under  thi* 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 

Bridlington  T.C.  (August  4th.  Mr.  H.  Shelford 
Bidwell). — This  was  an  adjourned  inquiry  into  an 
application  by  the  town  council  for  sanction  to  appro- 
priate a  site  adjoining  the  electricity  works  for  the 
erection  of  a  refuse  destructor. — Mr.  S.  Dyer,  formerly 
chairman  of  the  borough  Sanitary  Committee,  while 
admitting  the  necessity  of  having  a  destructor,  main- 
tained that  the  site  chosen  was  too  central,  and  must 
be  a  nuisance  to  the  neighbourhood.  He  favoured  a 
field  immediately  outside  the  town,  which  is  about  a 
mile  distant  from  the  proposed  site,  and  which  is  also 
the  property  of  the  committee.  He  doubted  the  claim 
of  the  council  that  the  financial  gain  would  be  con- 
siderable. Mr.  J.  S.  Brodie,  borough  engineer  of 
Blackpool,  said  they  had  one  of  the  best  destructors 
in  the  country,  but  no  destructor  had  been  built  which 
was  not  a  nuisance  to  some  extent,  and  at  Blackpool 
the  council  had  had  complaints  even  from  its  own 
council  school  400  yds.  away.  The  proper  place  for  a 
refuse  destructor  was  outside  the  town.  He  predicted 
that  if  a  destructor  was  erected  as  proposed,  one  of 
the  secondary  schools  in  the  district  would  be  closed 
in  a  short  time.  Dr.  J.  Mitchell  Wilson,  East  Kiding 
medical  officer,  opposed,  and  said  he  would  not  recom- 
mend a  parent  to  send  a  delicate  child  to  a  school  so 
near  to  a  destructor.  The  Rev.  W.  Slater,  Baptist 
minister,  believed  the  erection  would  do  serious  harm 
to  the  interests  of  the  people  in  the  vicinity,  which 
was  a  summer  letting  district  in  July  and  August. 
Mr.  John  Bickersteth,  county  clerk  and  director  of 
education,  said  if  the  county  council  had  known  the 
site  was  likely  to  be  used  for  a  destructor  it  would  not 
have  spent  £20,000  on  a  secondary  school  in  the 
district.  The  c«unty  council  had  secured  enough  land 
in  the  vicinity  on  which  to  erect  a  boarding-house,  but 
if  the  destructor  was  erected  he  did  not  think  the  land 
would  be  used  for  such  a  purpose. 

Huddersfield  T.C.  (August  18th.     Mr.  A.  G.  Drury). 

— £26,0110  for  the  construction  of  new  sewers  in  Far- 
town  and  Birkby. — It  was  stated  that  many  houses  in 
both  districts  were  subject  to  fioodings,  owing  to  the 
inadequacy  of  the  sewers.  But  for  the  war  the  appli- 
cation would  have  been  made  last  year,  and  the  town 
council  could  not  see  their  way  to  defer  it  any  longer. 

APPLICATIONS  FOII  LOANS. 
Llantarnam  U.D.G. — £000  for  wtirks  of  sewerage. 
Wilts   CO.- £1,000  for  hospital  extension. 

LOANS   SANCTIONED. 

Barnsley  T.C— £15,220  for  electricity  plant. 

Hythe  T.C. — ,£668  for  the  construction  of  groynes. 

Paignton   U.D.C.— £2,787  for  an  isolation  hospital. 

Ruislip-Northwood   U.D.C. — £360  for  road  improve- 
ment works. 

FORTHCOMING  INQUIRIES. 

AUGUST. 
24. — Cockermouth.       For  cemetery  extension 


H 


£ 
1,2(M) 


(Mr.  F.  H.  Tulloch) 

20. — St.  Helens.  For  the  purposes  of  the  elec- 
tricity  undertaking  (Mr.  A.  W.  Bright- 
more)  1.5,000 

27. — Oadby.        For    sewage    works    extension 

(Mr.  A.  W.  Brightmore) 4,600 


Metropolitan  Asylums  Board. — During  the  financial 

year  which  ended  al  Michaelmas.  1914,  the  nett  ex- 
penditure of  the  board  met  out  of  the  rates  was 
£1,162,704,  representing  a  rate  of  6-20d.  in  the  £,  com- 
pared with  an  average  of  nearly  6d.  for  the  preceding 
ten  years.  Since  1868,  when  the  board  contracted 
their  first  loan,  over  £5,600,000  has  been  borrowed  for 
various  purposes.  The  outstanding  indebtedness  was 
reduced  during  the  year  by  £217,248,  and  at  Michael- 
mas, 1914,  stood  at  £1,887,035.  The  total  nett  reduc- 
tion since  1906  has  been  £1,528,963,  and  in  all  £3,786,764 
— or  67  per  cent — has  been  repaid.  The  outstanding 
debt  is  at  the  rate  of  8s.  5d.  per  head  of  the  population 
of  London,  compared  with  15s.  7d.  ten  years  ago,  not- 
withstanding the  large  capital  outlay  in  accommoda- 
tion, which  has  been  increased  from  18,665  to  21.171 
beds. 


Ar<;r-T  -JO.  1915. 
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SOME  RECENT  PUBLICATIONS.* 


Refuse  Disposal.  By  Ernest  R.  Matthews,  assoc.m. 
iNST.c.E.,  Chadwick  Professor  of  Municipal  Engi- 
neering in  the  University  of  London.  Price  6?. 
nett.  London:  Charles  Griffin  &  Co.,  Limited. 
The  author  of  this  volume  is  well  known  as  a 
municipal  engineer,  and,  a*  might  be  expected,  tlie 
latest  methods  of  disposal  and  the  different  destruc- 
tor plants  are  discussed  with  impartiality.  The 
chapters  upon  the  collection  of  house  refuse  and 
insanitary  methods  of  disposal  are  excellent,  and  it 
is  satisfactory  to  note  that  the  utilisation  of  house 
refuse  by  converting  it  into  manure  is  fully  dealt 
with  in  a  separate  chapter.  After  describing  the 
various  types  of  destructors,  the  author  devotes  con- 
siderable space  to  small  destructors  which  are  coming 
into  use  more  and  more  for  hospitals,  domestic  pur- 
poses and  factories.  Another  valuable  chapter  is 
that  dealing  with  utilisation  of  clinker,  and  the  ques- 
tion of  converting  the  power  derived  from  the  heat 
produced  by  the  destructor  is  discussed  in  one  of  the 
earlier  chapters. 

Some  time  ago,  in  connection  with  National  Health 
Week,  a  speaker  at  one  of  the  meetings,  in  dealing 
with  the  danger  of  the  dissemination  of  disease  by 
dust,  expressed  the  opinion  that  some  day  munici- 
palities would  collect  all  dust,  both  on  the  roads  and 
in  dweUings  aiid  factories,  by  a  municipal  vacuum 
plant.  Although  this  has  not  yet  come  to  pass, 
vacuum  cleaning  arranged  for  the  collection  of  dust 
in  buildings  i.s  already  in  practical  use,  and  the 
chapter  upon  this  subject  in  the  present  volume  will 
serve  a  useful  purpose  in  showing  what  can  be  done 
in  this  direction.  Municipal  engineers  and  those 
engaged  in  public  health  work  will  find  the  book 
both,  interesting  and  useful. 

Railroad  Field  Manual  for  Civil  Engineers.  By 
W.  G.  iRaymond.  Price  12s.  6d.  nett.  New  York : 
John  WUey  &  Sons,  Inc.  London:  Chapman  & 
iHall^  Limited. 

The  author  of  this  field-book  has  ventured  to  base 
all  hi.s  tables  on  a  decimal  division  of  the  degree, 
instead  of  on  the  sexagesimal  division  hitherto 
adopted.  There  is  much  to  l)e  said  for  this  as  a 
practical  step  towards  simplicity,  and  inasmuch  as 
the  necessary  alterations  in  the  instruments  used 
can  be  made  at  a  comparatively  small  cost,  it  is  to 
be  hoped  that  his  boldness  may  l>e  justified  by  suc- 
cess. At  all  events,  no  engineer  need  now  refrain 
from  using  the  decimal  division  on  account  of  any 
difficulty  in  obtaining  the  necessary  tables.  For  the 
rest,  suffice  it  to  say  that  the  railwa.v  engineer  will 
liere  find  all  the  information  he  needs  for  his  practical 
work  in  the  field,  arranged  in  a  most  convenient 
form. 

Masonry.  By  M.  A.  Home.  Price  6s.  6d.  nett. 
New  York :  .John  Wiley  &  Sons^  Inc.  London : 
Chapman  &  Hall,  Limited. 
This  work,  which  comprises  a  complete,  though 
■  incise,  treatise  on  masonry  construction,  is  divided 
into  three  parts,  dealing  respectively  with  materials, 
masonry  and  .specifications.  The  object  of  the  author 
is  to  describe  modern  methods  and  to  illustrate 
modern  tools  and  machinery,  and  in  this  he  has  well 
succeeded.  The  subject  of  reinforced  concrete  has 
been  excluded  in  view  of  the  numerous  books  which 
exist  dealing  with  its  various  phases.  Part  I.  deals 
with  both  natural  building  stones  and  artificial  mate- 
rials;  while  Part  II.  treats  separately  of  stone 
masonry,  brick  and  hollow  tile  masonry,  and  concrete 
masonry.  The  specifications  in  Part  III.  give  the 
best  modern  methods  of  selecting  materials  and  their 
use  in  structures.  The  whole  work  forms  a  complete 
treatise,  clearly  written,  which  will  be  appreciated 
by  all  interested  in  this  important  part  of  construc- 
tional work. 

Valves  and  Valve  Gears.    Vol.  I.:    Steam  Engines 
and  Steam  Turbines.     By  F.  de  R.  Furman.    New 
York :   John  Wiley  &  Sons,  Inc.    London :   Chap- 
man &  Hall^  Limited. 
This   is   the   second   edition  of  a   work   which  has 
grown  out  of  the  author's  lecture  notes  on  the  sub- 
ject.   Originally  it  referred  chiefly  to  steam  engines, 
and  briefly  to  steam  turbines.     In  the  present  edition 


the  matter  relating  to  present-day  reciprocating  steam 
engines  has  been  considerably  increased,  the  steam 
turbine  has  been  treated  much  more  completely, 
while  the  several  types  of  the  internal  combustion 
engine  are  to  be  dealt  with  in  a  separate  volume. 
The  subject  is  treated  from  the  standpoint  of 
mechanism  rather  than  from  that  of  power,  and  the 
chief  aim  of  the  author  has  been  to  tell  in  particular, 
instead  of  in  general,  just  how  the  engine  or  motor 
is  regulated.  The  several  types  of  prime  mover 
valves  are  classified  into  seven  fundamental  forms, 
while  the  author  has  also  made  a  grouping  of  six 
fundamental  types  of  mechanism  from  which  all  prac- 
tical valve-gear  constructions  maj'  be  formed.  The 
work  is  clearly  written,  well  arranged,  and  illustrated 
by  a  number  of  excellently  drawn  diagrams. 

Pocket    Notes   and   Remembrancer    for    Sanitary 
Inspectors.     By     J.     T.     Cowderoy.     Price     2s. 
nett.     London:     The    Sanitary    Publishing   Com- 
pany. 
The   author   of   this   very   useful    book   writes   with 
practical  knowledge,  being  the  chief  inspector  to  the 
Kidderminster  Corporation.    As  the  title  indicates,  it 
is  a  note-book,  and  contains  practical  hints  on  every 
branch  of  the  multifarious  duties  of  the  modern  in- 
spector.   It    is.    conveniently    divided    into   sections, 
each  of   which   deals   with   a   separate  topic,   and    a 
feature    is    the     extracts     from     statutes    which    are 
strictly   confined    to    those    sections    which    directly 
affect  the  duties  of  inspectors.    In  our  opinion  Mr. 
Cowderoy  has   compiled   a   most  useful   pocket-book, 
which  should  he  in  the  hands  of  every  inspector. 

Levelling     and     its     General     Application.     By 
T.   Holloway.     Third   edition   by   the   Author   and 
H.    T.    Tallack.      Price    2s.    6d.    nett.      London: 
E.  &  F.  N.  Spon,  Limited. 
This,  is  an  elementary,  though  complete,  text-book 
on  the  theory  of  levelling  and  its  practical  applica- 
tions.    Although  intended  primarily  for  students  and 
the  uninitiated,  and  so  written  throughout  in  simple 
language,  the  woik  contains  much  information  that 
will  bo  useful  to  the  practitioner.    The  fact  that  two 
editions  have  been  exhausted  is  sufficient  testimony 
to  the  excellence  of  what  we  regard  as  a  most  useful 
text-book. 


*  Any  of  the  pablicationa  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  published  price,  plus  postage  in  the  ca,ee  of 
nett  books. 


Wolverhampton  Electricity  Profits. — The  Electricity 
Committee  of  the  Wolverliaiupton  Corporation  report 
a  gross  profit  on  the  electricity  undertaking  for  the 
year  ended  last  March  of  £28,631,  and  a  nett  profit 
of  €7,444. 

Carlisle  Rural  District  Water  Scheme. — The  Local 
(jovenunent  Board  having  det^lintd  to  sanction  a  loan 
of  £64,250  to  the  Carlisle  Rural  District  Council  for 
a  water  supply  scheme,  the  council  have  appointed  a 
sub-committee  to  approach  the  Carlisle  Corporation 
to  ascertain  to  what  extent  and  upon  what  temis  they 
were  prepared  to  extend  their  supply  into  the  rural 
district,  and  the  lowest  price  at  which  they  would  sell 
water  for  the  supply  of  those  districts  to  which  they 
were  not  prepared  to  extend  their  mains. 

A  Selby  Water  Supply  Difficulty. — An  unfortunate 
hitch,  the  Y nrl.-liin-  J'>-f  -tales,  has  occurred  in  the 
Selby  Urban  District  Cniineirs  scheme  for  supplying 
water  to  the  urban  area  on  the  eastern  side  of  the 
river  Ouse.  The  work  of  laying  the  pipes  in  the  bed 
of  the  river  had  been  completed,  and  arrangements. 
made  for  covering  them  with  a  bed  of  cement.  On 
account  of  the  heavy  floods  recently  several  of  the 
pipes  have  been  twisted  and  broken  before  the 
cementing  process  could  be  completed.  This  has 
necessitated  about  half  of  the  line  being  taken  out 
on  the  West  Riding  side,  and  the  replacing  work  is 
likely  to  l>e  considerably  delayed. 

Hot  Water  in  Corporation  Tenements. — At  a  special 
meeting  of  Greenock  Corporation  recently,  the  ques- 
tion was  debated  .as  to  whether  there  should  be  an 
installation  of  hot  water  in  the  municipal  tenement 
houses  to  be  built  on  the  Roxburgh-street  site.  The 
Housing  Committee  reported  in  favour  of  hot  water 
by  six  votes  to  five,  and  the  recommendation  was 
submitted  to  the  council.  Provost  M'Millan,  who 
moved  an  amendment,  said  that  no  member  would 
sooner  see  hot  water  in  the  houses  than  he,  but  the 
installation  would  cost  £4  15s.  per  house,  and  it  was 
impossible  to  guess  where  extras  would  stop.  Dean 
of  Guild  Paterson,  who  seconded,  said  that  a  kettle 
would  do  better  than  what  was  proposed.  The  amend- 
ment was  carried  by  the  casting  vote  of  the  Provost. 
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Municipal  Woric  in  Progress  and  Frojected. 

The  Editor  invites  the  co-operation  of  Sdrveyob  readers  with  a  view  to  making  information  given  under  this  head  as 

comvlete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Building.s — Dumbartonshire,  Hampshire ;  housing  and 
town  planning— Greenock;  refuse  collection  and  dis- 
posal— Easington,  Eye;  roads  and  materials — Rotlier- 
ham;  sewerage  and  sewage  disposal — Bolton, Matlock; 
water,  gas  and  electricity — Margam.  Particulars  of 
other  .projected  works  will  be  found  on  our  "  Local 
Government  Board  Imiuiries  "  page. 

BUILDINGS. 

Brailes  R.D.C. — The  tender  of  Mr.  Busker,  Kineton, 
at  £li3,  has  been  accepted  for  rebuilding  Shipton 
Bridge,   Butler's   Marston. 

Chatham  T.C. — The  council  have  approved  the  plan 
prepared  by  the  borough  surveyor,  Mr.  C.  Day,  for 
a  public  convenience  on  corporation  land  in  Fair-row, 
and  have  instructed  him  to  proceed  w-ith  the  work. 

Clowne  R.D.C. — It  has  been  decided  to  provide  a 
public  convenience  near  to  the  Midland  Railway 
Station. 

Dumbai-tonshire    C.C. — Negotiations  are  proc^jeding 

between  the  county  council,  the  town  council  of  Clyde- 
bank, and  the  town  council  of  Dumbarton,  for  the 
erection  of  a  joint  consumptive  sanatoriiun  for  the 
purt)Oses  of  the  three  local  authorities. 

Hampshire    C.C. — It  has  been  decided    to    build  a 

new  .■^ehool  at  Sholing,  at  an  estimated  cost  of  £9,540. 

Littlehampton  U.D.C. — The  council  have  approved 
a  i)lan  and  estimate  for  heating  the  new  hospital 
Vjuildings  by  radiation,  and  it  has  been  decided  that 
the  sanction  of  the  Local  Government  Board  be 
applied  for. 

Lurgan    T.C. — The  Board  of  Works  have  agreed  to 

issue  to  the  council  a  supplemental  loan  of  £1,200  for 
the  completion  of  fifty-three  artisans'  dwellings  in 
Wellington-street,  at  present  rented  by  the  military 
authorities.  Tlie  original  loan  was  for  a  sum  of 
£10,000. 

Renfrewshire  C.C. — The  members  of  the  Upper 
District  Committee  of  Renfrewshire  last  week  in- 
spected the  new  fire  station  which  has  been  erected 
at  Darnley  in  place  of  the  buildings-  at  Pollokshaws, 
which  had  to  be  vacated  in  consequence  of  the  annexa- 
tion of  that  burgh  to  Glasgow.  The  .station,  which 
was  designed  by  Messrs.  Robert  Ewan  &  Sons,  101  St. 
Vincent^street,  Gla.sgow,  cost  about  £5,000.  Accom- 
modation has  been  provided  for  two  motor  engines 
and  eight  firemen.  At  jaresent,  however,  only  one 
motor  engine  and  six  firemen  are  necessary. 

Sunderland  T.C. — It  has  been  decided  to  build  a 
tuberculosis  pavilion  at  the  sanatoriiun. 

Tyrone  C.C. — The  Tuberculosis  Committee  have  been 
authori.->ed  to  accept  the  tender  of -Mr.  Isaac  Copeland, 
Belfast,  at  £2,750,  for  tlie  erection  of  a  pavilion,  and 
another  tender,  at  £2,015,  for  alterations  to  Dun- 
p-annon  Hou=o. 

HOUSING    AND    TOWN  PLANNING. 

Greenock  T.C. — \  sub-committee  have  at  present 
under  consideration  a  scheme  for  the  provision  of 
hut  dwellings  for  the  workmen  engaged  at  the  Royal 
Naval  Torpedo  Factory.  It  is  suggested  that  accom- 
modation could  be  provided  for  500  persons,  and  that 
the  needs  of  married  couples  as  well  as  those  of  single 
men  could  be  met. 

REFUSE    COLLECTEON    AND    DISPOSAL. 

Batley  T.C. — A  luimiie  of  the  Sanitary  Committee 
has  been  agreed  to  instructing  the  inspector  of  nui- 
sances not  to  remove  trade  refuse  from  shops  or 
liusiness  premises  except  in  pursuance  of  a  distinct 
a^'reement  with  the  corporation  for  payment  by  the 
occupier  of  the  .shop  of  the  reasonable  costs  inc\n-red 
liv  the  corporation  in  such  removal. 

Easington  R.D.C — It  has  been  agreed  to  obtain 
information  from  other  districts  with  res))cct  to  the 
cost  of  a  dust  destructor. 


Eye  T.C. — A  decision  has  been  reached  to  build  a 
refuse  destructor  on  the  moors,  the  site  to  be  left  to 
the  selection  of  the  Public  Health  Committee. 

Richmond  (Surrey)  T.C. — Negotiations  have  been 
ojiened  up  witli  the  Barnes  Urban  District  Council 
with  a  view  to  the  provision  of  a  joint  dust  destructor. 

ROADS    AND    MATERIALS. 

Castle  Ward  R.D.C. — It  is  proposed  to  carry  out 
road  improvements  at  an  estimated  cost  of  £1,500, 
towards  which  the  Road  Board  have  made  a  grant  of 
£200. 

Chatham  T.C. — It  has  been  agreed  to  pay  £500  to 
the  trustees  of  Watts  Charity  for  land  in  front  of  two 
houses  in  High-street  for  the  purpose  of  road  improve- 
ment. 

Dulverton  R.D.C. — The  county  surveyor,  Mr.  E.  J. 
Stead,  has  written  to  the  council  suggesting  that  dur- 
ing the  next  two  months  particular  attention  should 
be  paid  to  patching  and  filling  potholes  on  such  lengths 
'of  road  as  were  not  intended  to  be  recoated  at  an  early 
date.  The  chairman  (Mr.  J.  Tapp)  said  it  was  an 
excellent  suggestion,  and  if  generally  followed 
throughout  the  county  would  result  in  a  saving  of 
thousands  of  poinids.  The  highway  surveyor  was  in- 
structed to  carry  out  the  suggestion. 

East  Suffolk  C.C— The  clerk,  Mr.  A.  T.  Cobbold, 

at  a  meeting  of  the  Roads  and  Bridges  Committee, 
read  the  letter  from  the  President  of  the  Local  Govern- 
ment Board  urging  the  need  for  strict  economy  in  all 
branches  of  public  work.  The  chairman  (Mr.  Holt 
Wilson)  said  the  comity  surveyor,  Mr.  W.  Jervis,  was 
alive  to  the  necessity  of  economy,  but  he  was  met 
with  the  ver.y  great  difficulty  of  having  to  keep  the 
roads  passable  for  tlie  military.  It  was  not  really  a 
question  of  studying  the  convenience  of  the  public, 
but  of  studying  the  interests  of  the  military.  In  the 
coiir.se  of  the  proceedings  Mr.  Jervis  warned  the  com- 
mittee that  there  must  be  a  due  sense  of  proportion 
in  the  matter.  They  were  in  the  danger  zone,  and 
their  roads  were  being  much  more  used  than  liitherto, 
and  he  warned  them  that  if  they  depleted  them  of 
the  necessary  labour  they  would  incur  huge  expendi- 
ture in  the  future  for  their  repair.  The  clerk  said  he 
had  much  pleasure  in  reading  a  letter  he  had  received 
from  the  chief  engineer  of  the  Road  Board  with  regard 
to  Mr.  Tervis's  services.  The  chief  engineer,  Mr. 
H.  P.  Maybury,  said  he  was  directed  by  the  Road 
Board  to  express  to  their  Highways  Committee  their 
keen  appreciation  of  the  valuable  services  which  Mr. 
Jervis  had  rendered  in  connection  with  the  construc- 
tion and  improvement  of  roads  required  by  the  mili- 
tary authorities.  They  were  satisfied  that  the  close 
attention  which  their  surveyor  liad  given  had  resulted 
in  the  works  being  carried  out  in  an  exjieditious  and 
i^conomical  manner,  and,  subject  to  the  approval  of 
the  committee,  the  board  would  like  to  recognise  the 
assistance  given  by  making  .some  monetary  payment 
to  Mr.  Jervis.  The  chairman  said  that  when  he  paid 
a  visit  to  the  Road  Board's  office  for  the  purpose 
of  obtaining  an  increased  contribution  towards  road 
tarring,  which  proved  futile,  the  desire  was  inci- 
dentally mentioned  of  the  board  to  recognise  Mr. 
Jervis's  .servii-es,  with  the  consent  of  the  council.  Mr. 
W.  W.  Hunt  moved  that  the  consent  be  given.  Mr. 
H.  F.  Harwood,  in  seconding,  said  that  it  only  showed 
what  an  efficient  officer  they  had  in  Mr.  Jervis.  The 
motion  was  agreed  to. 

Erpingham  R.D.C. — An  agreement  has  been  reached 

with  the  Road  Board  with  respect  to  making  up 
Gipsy-lane.  Bodliam,  and  part  of  the  road  from  Bod- 
liam-street  I"  Weybonrne  Station. 

Hollingbourne  R.D.C. — An  in.stance  of  excessive 
zeal  on  the  part  of  a  councillor  in  connection  with 
the  supply  of  stone  occurred  recently.  The  surveyor, 
Mr.  J.  S.  Roper,  in  reply  to  a  question,  stated  that 
be  was  satisfied  with  the  delivery  of  the  stone  (Bethers- 
den  marble).  Where  it  had  been  inferior  he  threw  it 
out.  Upon  this  a  councillor  jiroduced  a  sample  of 
stone,  and  handed  it  to  the  surveyor,  who  thereupon 
stated:  "I  think  it  is  very  unfair  to  ine.  and  they 
iught  to  know  better  than  to  pick  up  a  sample  and 
bring    it    here."      The  clerk :    "  The   surveyor   says, 
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L'nless  I  am  satisfied  that  that  sample  came  from 
the  lump  I  have  passed,  I  will  not  recognise  it."  " 
It  is  ouly  just  to  state  that  the  councillor  agreed  with 
this  point  of  view,  adding  that  he  wanted  to  be  fair. 

King's  Lynn  T.C. — The  borough  surveyor,  Mr. 
A.  J.  Smith,  has  received  in,-:tructions  to  repave  South 
Everard-street. 

Kiveton  Park  R.D.C. — rians  and  estimates  are  to 
be  prepared  for  the  repair  of  the  roads  over  the  bridges 
of  the  Great  Central  Railway  Company,  and  it  has 
also  been  agreed  to  kerb  the  Rothcrham  and  Pleasley 
main  road. 

Okehampton  T.C. — The  council  have  apjirovcd  tlio 
v'an  prei)ared  by  the  borough  surveyor,  Mr.  D.  \'. 
il"ward,   for  widening  Crediton-road. 

Rotherham  T.C. — A  resolution  has  been  adopted  that 
the  repair  and  maintenance  of  the  track  and  perma- 
nent way  of  the  tramways  undertaking  should  be  car- 
';i'  d  out  by  the  borough  engineer,  under  the  direction 
the  Highways  Committee,  the  cost  to  be  payable 
.    the  Tramways  Committee. 

Totnes     R.D.C. — A    motion    has    been    carried    to 

petition  the  county  council  to  allow  the  local  councils 
to  reduce  thfe  quantity  of  stones  on  the  main  road.~ 
wherever  possible,  on  account  of  the  reduced  traffir 
on  tlie  roads. 

Westhampnett  R.D.C. — The  council  have  accepted 
the  tender  of  Mr.  Geo.  Kwen.  of  Charles-street,  Peters- 
field,  to  supply  two  lU-ton  steam  rollers,  with  scarifiers 
and  water  sprayers,  for  24s.  per  day,  and  Jd.  per  square 
vard  for  scarifving  during  the  year  ending  March  1)1, 
1916. 

Wilts  C.C. — The  council  have  approved  a  recom- 
mendation by  the  Roads  and  Bridges  Committee  with 
respect  to  the  remuneration  of  assistant  surveyors 
for  supervising  the  repair  of  main  roads  requisitioned 
by  the  military  authorities  at  the  rates  following: 
Dp  to  £H).(KH)  of  expenditure.  2  per  cent;  from  £10,(XI0 
up  to  £2<),0O0  of  expenditure,  1  per  cent;  for  all  ex- 
penditure above  £20,000.  J  per  cent.  Mr.  Colston 
explained  that  the  Road  Board  had  expressed  a  wisii 
that  assistant  surveyors  shoidd  be  encouraged  to  ex- 
pedite the  work  on  the  roads  as  much  as  possible,  so 
that  it  might  be  completed  before  next  winter.  The 
recommendation  was  approved,  the  chairman  ex[>laiii- 
ing  that  the  remuneration  did  not  come  out  of  the 
rates,  but  was  a  grant  from  the  Government. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Basingstoke  T.C.  -  Apphi  ai  ion  1^  i^  h,-  luadc  f.pi- 
power  to  acquire  conipulHiuily  land  for  the  piirposr 
of  sewiige  disposal. 

Bolton  T.C. — The  questiim  of  extension  at  the 
Hacken  .sewage  disposal  works  is  being  considered  liy 
the  Cleansing  and  Sewage  Committee. 

Farnborough  U.D.C. — It  has  been  agreed  to  carry 
out  storm-water  drainage  works,  at  an  estimated  cost 
of  *:i4U. 

Llantarnam  U.D.C. — The  council  have  approved 
the  plan.s  of  the  surveyor,  Mr.  A.  Gordon  Jones,  for 
a  new  sewerage  system  at  Cwmbran,  at  an  estimated 
cost  of  £556. 

Lostwithiel  T.C. — At  a  recent  meeting  of  the  town 
council  the  mayor  expres.sed  satisfaction  at  the  way 
in  which  the  l>orough  surveyor,  Mr.  F.  Knight,  had 
carried  out  the  new  sewerage  works.  Not  only  had 
the  work  been  done  thoroughly,  but  it  had  also  been 
done  speedily. 

Margate  T.C. — It  is  proposed  to  take  up  a  loan  of 
£1.263  for  works  of  sewerage. 

Matlock  U.D.C. — A  deputation  has  been  appointed 
to  interview  the  Local  Government  Board  with  respect 
to  the  completion  of  the  sewerage  scheme,  for  which 
a  sum  of  t:i2.(KK)  is  required. 

Midsomer  Norton  U.D.C— The  surveyor,  Mr.  C.  H. 
Sunderland,  has  received  instructions  to  prepare  a 
scheme  of  .sewage  disposal  on  the  septic  system. 

St.  Germans  R.D.C— With  reference  to  the  Crafl- 
hole  sewerage  scheme.  Mr.  R.  H.  Worth.  enL'ineer. 
wrot-e  that  tli*'  Local  Government  Board  tliouglit  the 
council  should  give  instruct'ons  for  the  extension  of  the 
.scheme  to  other  houses  in  the  village,  not  now  in- 
cluded in  the  scheme.  Mr.  Worth  expres.sed  the 
opinion  that  this  wotild  not  add  greatly  to  the  cost 
of  the  scheme.    It  was  decided  that  the  representa- 


tives of  Sheviock,  the  chairman,  vice-chairman,  clerk, 
and  the  engineer,  should  meet  representatives  of  the 
Torpoint  Council  to  come  to  an  arrangement  on  the 
suliject. 

Sunbury  U.D.C— The  council  have  been  informed 
tliat  at  present  the  Local  Government  Board  are  not 
satisfied  that  there  is  any  pressing  need  under  the 
existing  conditioiis  for  the  expenditure  of  £900  on 
additional  plant  at  the  sewage  outfall  works. 

Tavistock  R.D.C. — A  letter  has  been  received  from 
Lord  Devon's  agent  stating  that  he  was  quite  pre- 
pared to  let  his  offer  of  the  sale  of  land  for  sewerage 
purposes  at  Wliitchurch  remain  open  until  after  the 
war. 

Westhampnett     R.D.C. —  The    Local     Goverimient 

Board  have  written  declining  to  sanction  the  borrow- 
ing of  the  balance  of  the  loan  of  £4,400  for  the  pur- 
pose of  com[)leting  the  Felpham  sewerage  scheme, 
and  the  matter  has  been  referred  to  the  engineer  to 
submit  a  report  to  the  eouncil. 

WATER,    GAS,    AND    ELECTRICITY. 

Basingstoke    T.C— The    council    have    adopted    a 

sclienie  (or  the  extension  of  the  system  of  electric 
liL^litinc. 

Battle  U.D.C— A  scheme  for  the  filtration  and 
arr:it'on  of  the  water  su|i]ilv  is  to  be  carried  out,  at 
an   oti mated   cost  of  £150. 

Blackburn  T.C. — The  Board  of  Trader  havo  sanctioned 
tlie  usr  of  land  at  Whiteliirk  for  the  purpose  of  elec- 
tiirity   works. 

East  Lothian  C.C. — The  ('ouncil  have  sanctioned  an 
additional  expenditure  of  £200  in  connection  with  the 
special  water  supply  district  of  Innerwick. 

Hertford  R.D.C. — The  scheme  prepared  by  Messrs. 
Halloiir  i*c  S(uis  toi-  a  water  supply  for  Bramfield  has 
been  approved  liy  the  council.  The  estimated  cost 
is  tlJyW- 

Leeds  T.C— For  the  year  ended  Mawh  .'ilst  the  nett 
profit  of  the  water  undertaking  was  .£'51,493. 

Liskeard  T.C— An  estimate,  at  8^d.  per  yard,  has 
boon  accepled  from  th(i  Kric  Water  Main  Scraper  Com- 
jiany  for  cleaning  tin*  8-in.  water  main  from  the  St. 
Cleer  reservoir  to  Addington. 

Margam  U.D.C. — Negotiations  are  pi-oceeding  for 
tlii>  constiijction  of  new  waterworks  at  Cilygovid, 
Diiffryn  Valley. 

Torquay  T.C. — In  coniu'ction  with  the  electricity 
undertaking,  the  Local  Government  Board  wrote  that 
they  were  prepared  to  sanction  the  raising  of  £1,577 
and  .£.'!, .518,  being  liabilities  actually  incurred,  but 
that  they  proposed  to  deter  issuing  a  consent  order 
until  it  had  been  settled  what  other  sums  could  bo 
included.  With  regard  to  the  loan  of  £5,000  for  elec- 
tricity mains,  certain  statistical  information  had,  it 
was  reported,  been  forwarded  as  well  as  some  other 
particulars  required  by  the  board,  and  their  further 
rejily  was  awaited. 

MISCELLANEOUS. 

Barking  U.D.C.  --■Ilic  acting  sui-veyor,  Mr.  R.  A. 
La.y,  has  been  authorised  to  negotiate  with  the  owners 
of  certain  properties  with  a  view  to  the  establishment 
of  a  municipal  market. 

Hove  T.C. — The  council  last  week  decided  to  dis- 
mantle the  electrical  overhead  equipment  which  was 
installed  in  part  of  the  main  thoroughfare  about  a  year 
ago  as  an  cxpei-inienf-  (o  determine  the  system  to  be 
adopted  in  establishing  the  joint  service  of  electric 
railless  'buses  to  be  juit  on  the  roads  in  Brighton  and 
Hove.  In  thus  removing  the  posts  and  wires,  the 
council  will  have  to  pay  about  £600  to  the  company 
which  contracted  to  erect  the  plant,  but  this  pa.yment 
will  be  taken  into  account  shoidd  circumstances  in  the 
future  permit  of  a  revival  of  the  scheme.  The  two 
towns  have  mutually  agreed  to  defer  any  further  pro- 
gress with  the  undertaking  until  after  the  war. 

Newmarket  U.D.C— The  surveyor,  Mr.  W.  H.  Ely, 
has  been  asked  to  obtain  information  with  respect  to 
the  cost,  of  a  .-team  tractor. 


Sixty  Years  of  Sanitary  Work.—"  Sixty  years  of 
sanitary  work  and  its  effect  on  the  incidence  of  tuber- 
culosis "  was  the  subject  of  a  paper  re"ad  recently  b.y 
Mr.  .J.  C.  Dawes,  chief  sanitary  inspector  for  Keighley, 
before  a  meeting  of  the  North-Eastern  Centre  of  the 
Sanitary  Inspectors'  Association,  in  Leeds. 
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PERSONAL. 


Mr.  M.  A.  Robinson,  city  surveyor  of  Londonderry, 
has  had  his  salary  increased  by  £200  a  year. 

Mr.  J.  M.  Jackson,  svirveyor  to  the  Downham  Urban 
District  Council,  has  had  his  salary  increased  by  £15 
a  year. 

Mr.  H.  A.  Garrett,  borough  surveyor  of  Torquay, 
completed  twenty-five  years'  service  in  that  town  on 
Saturday  last. 

Mr.  F.  Leslie  Morrison,  engineering  assistant, 
Islington  Borough  Council,  has  joined  the  Royal 
Naval  Air  Service  as  an  air  mechanic. 

Mr.  R.  G.  Gurney,  highways  surveyor  t.u  the  Led- 
bury Rural  District  Council,  has  applied  for  a  com- 
mission in  the  Herefordshire  Regiment. 

Mr.  G.  C.  Vernon-Inkpen,  of  Portsmouth,  has  been 
retained  to  prepare,  for  the  Westhampnett  Rural  Dis- 
trict Council,  the  plans  for  the  proposed  i.'=olation 
hospital  at  Summersdale. 

Mr.  Edward  Stead,  assoc.m.inst.c.e.,  county  sur- 
veyor of  Somerset,  has  received  a  commission  as 
Lieutenant  in  the  Royal  Engineers  for  service  with 
the  4th  Labour  Battalion,  and  takes  up  his  duties 
to-morrow  (Saturday). 

Mr.  Alfred  Price,  as.soc.m.in.st.c.e.,  of  the  borough 
engineer's  office,  Eccles,  has  been  gazetted  to  the  7th 
Lancashire  Fusiliers  as  2nd  Lieutenant.  He  is  the 
elder  son  of  Mr.  Arthur  J.  Price,  the  engineer  and 
.siu'veyor  to  the  Lytham  Urban  District  Council. 

Mr.  S.  H.  Chambers,  surveyor  to  the  Hampton 
Urban  District  Council,  last  week  reported  that  several 
of  his  employees  had  been  approached  by  a  labour 
exchange  with  a  view  to  their  joining  the  pioneer 
section  of  the  Royal  Engineers,  for  trench  digging  in 
France,  without  military  duty,  and  that  he  had  been 
asked  whether  the  council's  resolution  to  allow  half 
pay  to  workmen  who  joined  His  Majesty's  Forces 
was  intended  to  apply  in  the  ease  of  men  employed 
upon  non-military  duties.  The  employees  were  in- 
formed that  the  resolution  does  not  apply  to  such 
cases. 

Mr.  Prevost  Plubbard  has  been  appointed  chief  of 
the  Division  of  Road  Material  Tests  and  Research 
in  the  U.S.  Office  of  Public  Roads,  and  has  resigned 
as  chemical  engineer  in  charge  of  the  Division  of 
Roads  and  Pavements  of  the  Institute  of  Industrial 
Research.  Mr.  Prevost  Hubbard  held  the  position  of 
assistant  chemist  in  the  Office  of  Public  Roads  before 
joining  the  Institute  of  Industrial  Research.  It  will 
be  of  interest  to  many  of  our  readers  to  learn  that 
the  distinguished  author  of  "  Dust  Preventives,"  pub- 
lished as  Bulletin  No.  34  in  1908,  followed  by  the 
standard  work  "  Dust  Preventives  and  Road  Binders." 
1910,  has  returned  to  the  U.S.  Government  Office  as 
chief  of  the  division. 


In  connection  with  the  vacant  town  clerkship  of 
Hackney,  the  Hackney  (razette  says :  "  Rumour  has  it 
that,  if  the  salary  be  sufficiently  tempting,  there  is 
a  possibility — indeed  a  probability — of  the  borough 
surveyor,  Mr.  Norman  Scorgie,  who  is  at  present 
acting  as  deputy  town  clerk  for  the  second  time, 
offering  himself  as  an  applicant."  The  salary  paid 
to  the  town  clerk  is  £650  a  year,  and  as  borough 
surveyor  Mr.  Scorgie  is  in  receipt  of  £800  per  annum. 

OBITUARY. 

Mr.  John  J.  Kelly,  an  inspector  under  the  Irish 
Local  Government  Board,  died  suddenly  last  week, 
we  regret  to  state. 

Mr.  Thomas  Elliott,  who  for  over  a  quarter  of  a 
century  was  surveyor  of  Enniskillen,  died  recently, 
we  regret  to  learn,  at  an  advanced  age. 

Mr.  John  Wedderspoon,  sanitary  inspector  for  In- 
verness-shire, died  suddenly  last  week,  we  regret  to 
state,  in  his  sixty-fourth  year.  He  had  held  the  office 
for  twentv-four  years. 


New  Hampshire  Asylum. — In  connection  with  the 
new  asylum  at  Park  Prewett.  Basingstoke,  the  Hamp- 
shire County  Council  have  accepted  the  following 
tenders:  Bakery,  Messrs.  Werner  &  Co.,  Peterborough, 
£986  ;  kitcheris,  Messrs.  Killick  &  Cochran,  Liverpool, 
£2,619 ;  laundry.  Messrs.  Summerscales,  Limited, 
Keighley,  £3,207  •  electric  plant,  Messrs.  Hill,  Upton 
&  Co.,  Oxford,  £15,489. 


ROAD  MAKING   IN   FLANDERS. 


"AN    ENDLESS    PROBLEM." 

[.We  make  the  following  extracts  from  an  article 
written  by  an  officer  in  Flanders  who  was  formerly 
a  member  of  the  London  Daili/  Express  staff.  The 
article  appeared  in  a  recent  issue  of  that  journal.] 

Last  winter  the  Belgian  Army  was  remodelled,  and 
the  veterans  of  the  classes  of  the  early  'eighties  and 
the  middle-aged  but  untrained  volunteers  were  formed 
Into  Compagnies  Travailleurs  (working  compiinies), 
and  sent  to  the  French  and  British  Armies  for  general 
utility  work. 

They  were  employed  on  roads,  and  as  roads  are 
the  basis  of  all  modern  strategy,  these  Belgian  com- 
panies have  played  no  unimportant  part.  As  trench 
diggers  and  builders  of  field  fortifications  they  have 
been  indispensable. 

Most  of  their  work  lies  in  an  area  that  is  well  within 
range  of  the  enemy's  artillery  fire,  and  at  certain 
points  is  decidedly  more  unhealthy  than  the  trenches 
themselves. 

Until  this  war  is  ended,  and  the  financial  jjost- 
mortems  have  been  held,  no  one  will  appreciate  the 
vast  amount  of  work  that  has  gone  to  solve  the  road 
prolilems;  but  some  day  a  schedule  of  figures  in  a 
Blue-book  will  express  tlie  results  of  our  activity. 

The  road  problem  is  endless,  stupendous,  and  all- 
important,  and  is  one  that  has  to  be  tackled  b.y  special 
methods.  Bright  young  field  engineers  come  out  from 
England  dreaming  of  shiny  steam  rollers,  water  carts, 
supplies  of  macadam,  and  all  the  splendid  panoply 
of  an  urban  district  council.  They  are  promptly 
faced  with  an  entirely  new  set  of  conditions,  and 
learn  the  first  lesson  of  the  British  Army,  which  is : 
"  Whatever  thou  mayst  desire  thou  canst  not  have  it, 
but  thou  art  at  liberty  to  improvise." 

"  A    WAR    IN    ITSELF." 

Road  making  is  a  war  in  itself — a  bitter  and  merci- 
less war  against  circumstance  and  obstruction,  against 
weather  and  local  geographical  conditions,  against 
departments  and  authorities;  and,  in  spite  of  all 
this,  roads  get  repaired  and  built. 

We  have  not  the  men,  the  materials  or  the  tin)e 
to  build  roads  after  the  text-book  manner,  but  a 
school  of  road  repair  has  been  evolved  which  con- 
verts a  by-road  into  a  boulevard  by  processes  unknown 
to  the  county  surveyor,  but  approved  and  practised 
by  adaptable  subalterns  controlling  vast  gangs  of 
civilians  or  the  Belgian  companies. 

The  effective  repair  of  shell  holes,  the  improvisa- 
tion of  drainage  schemes,  and  wonderful  systems  of 
widening  and  banking  corners — all  are  carried  out 
with  poles  and  faggots,  hedge  stakes  and  odd  planks. 
Road  metal  and  macadam  are  precious,  and  the 
already  overburdened  railroads  cannot  be  cajoled  into 
sending  up  more  than  an  infinitesimal  quantity. 
Motor  transport  cannot  be  spared,  and  caravans  of 
slow  country  carts  have  to  be  organised  and  horsed 
from  reserve  transport  and  artillery  units. 

The  enemy  see  to  it  that  road  work  does  not  proceed 
without  a  due  meed  of  artillery  attention,  and  the 
flight  of  an  aeroplane  may  be  followed  half  an  hour 
later  by  a  brisk  salvo  of  shrapnel. 

The  work  itself  is  not  unpleasant;  in  fact,  compared 
to  other  jobs  it  is  a  country  gentleman's  life.  But 
the  day's  mileage  on  a  motor-cycle  is  more  than  one 
would  ride  for  pleasure,  and  the  infinity  of  detail  to 
be  attended  to  in  two  languages  is  absolutely  amazing. 

Progress  is  slow,  and  one  road  completed  there  is 
another  to  be  done,  each  presenting  individual  pro- 
blems and  creating  new  demands.  The  job  is  essen- 
tially a  thankless  one,  for  no  troops  stay  long  enough 
in  the  same  area  to  appreciate  the  work,  and  the 
labour  passes  unnoticed,  and  without  reward  other 
than  the  joy  of  accomplishment. 


Cow  in  a  Belfast  Sewer. — A  somewhat  strange  dis- 
covery was  made  by  Belfast  Corporation  workmen  on 
Tuesday  afternoon,'  when  they  came  across  the  car- 
case of  a  cow  in  an  old  river  now  used  as  the  bed  of 
a  sewer.  It  is  supposed  that  the  animal  fell  into  the 
water  at  the  docks,  and  in  its  effort  to  escape  drown- 
ing entered  the  outlet  of  the  sewer,  only  to  be  suffo- 
cated on  working  up  under  the  city.  By  means  of  a 
pair  of  s.hearlegs  brought  to  the  spot,  where  a  large 
interested  crowd  of  spectators  had  collected,  the  cow, 
showing  signs  of  decomposition,  was  brought  to  the 
surface. 


August  90,  1916. 


AND  OOUMTY  BNOIKXEB. 
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Institution  of  ll/lunieipai  and  Oounty  Engineers. 

ANNUAL   GENERAL   MEETiNC   IN    LONDON     (9). 


Oil  another  page  of  tliis  issue  we  reproduce  a 
paper  ou 

TAR.  PITCH  A\D  BITUMEN  IN  ROAD 
CONSTRUCTION. 

whioli  Mr.  A.  Dryland,  m.inst.c.e.,  county  surveyor 
of  Surrey,  pi'esented  at  the  annual  meeting  of  the 
In.stitutiou  of  lilunieipal  and  County  Engineers,  held 
in  London  recently.  The  paper  produced  an  interest- 
ing discussion. 

Mr.  W.  A.  Farsham  ^Foots  Cray)  said  he  strongly 
endorsed  Mr.  Dryland's  remarks  as  to  tar;  the  best 
surface  dressing  was  crude  tar.  He  was  not  one  of 
the  advocates  of  refined  tar.  He  supported  Mr.  Dry- 
land also  in  his  observations  with  regard  to  coal-tur 
pitch.  A  neighbour  of  his  some  two  years  ago  dressed 
I  road  with  tar  containing  a  liberal  amount  of  pitch. 
At  the  same  time  he  (the  speaker)  was  working  on 
111  adjacent  road  with  water-bound  macadam.  A 
:  action  engine  with  three  trailers  came  along,  and 

■  :ich  wlieel  picked  up  something  like  half  a  ton  of 
material  off  his  neighbour's  road  and  dropped  it  on 

:iis  road,  the  result  being  that  he  was  the  happy  pos- 
-i-ssor  of  an  extra  ton  or  so  of  macadam.  That  was 
one  of  his  experiences  of  the  value  of  enrichment. 
Proceeding  to  refer  to  the  Sidcup  experiments,  Mr. 
Farnham  mentioned  first  the  Pitchmac  section. 
That  length,  from  his  experience,  had  been  fairly 
-;itisfactory,  but  he  must  point  out  that  in  the  year 
Uie  sections  were  laid  the  summer  was  an  abnormally 
hot  one,  and  the  material  had  not  been  subjected 
-ince  to  such  heat,  llie  Tarmac  sections  were  per- 
haps the  best  value  for  money  of  any  on  the  road. 
In  both  cases  they  were  tarred  slag.  The  length  of 
Trinidad  carpeting  was  wearing  admirably.  The  cost 
of  that  road  was  the  second  highest,  but  he  thought 
I  he  results  would  justify  the  expenditure.    The  con- 

■  lusion  he  had  come  to  was  that  the  most  expensive 
load  for  heavy  traffic  was  the  cheapest  in  the  end. 
He  wished  to  congratulate  Mr.  Cliapman,  the  county 
-urveyor,  on  the  length  of  carpeting  he  had  laid — 
-•ranite  chippings  mixed  witii  bitumen.  This  had 
iieen  down  for  twelve  months,  and  had  a  splendid 
-urface,  and  the  conclusion  he  drew  from  that  was 
that  the  coming  road  would  have  to  be  a  carpeting 
of  rock  asphalt. 

Mr.  E.  Y.  Hahbison  (Guildford)  said  it  would  be 
interesting  to  know  the  aggregate  Mr.  Dryland  used, 
lie  knew  that  in  most  cases  h©  was  using  slag,  and 
;o,  as  one  could  gather,  slag  was  the  only  material 
surveyors  could  use  with  tar  unless  they  went  in  for 
a  very  expensive  road.  They  had  had  papers  setting 
forth  very  clearly  that  slag  macadam  made  a  very 
trood  road,  and  they  had  some  evidence  of  price, 
though  that  was  very  conflicting.  He  felt  that  a 
lertain  amount  of  care  must  Ije  taken  in  this  discus- 
.-  on  of  slag,  because,  though  they  might  be  satisfied 
as  to  its  suitability  for  tar-macadam,  there  nijght  lie 
some  difficulty  in  obtaining  it,  apart  from  which  the 
quality  was  not  always  the  same.  Many  of  them 
would  like  to  know  from  those  who  had  used  granite 
and  found  it  successful  something  of  their  opinions, 
because  they  could  not  all  make  use  of  slag. 

Mr.  H.  F.  GuLLAN  (Belfast)  remarked  that  Mr. 
Dryland,  in  his  observations  on  coal  tar,  entirely 
-ummed  up  his  (the  speaker's)  experience  when  he 
said  that  whether  a  distilled  tar  or  a  water-freed  tar 
only  should  be  used  in  the  production  of  tar- 
macadam  depended  on  whether  it  was  to  be  imme- 
diately used  or  stored.  That  was  a  very  imijortant 
point.  Dehydrated  tar  was  excellent  if  they  stored 
the  macadam ;  if  they  used  it  at  once  it  was  not  so 
good.  The  question  was,  "What  is  a  good  tar;  can 
we  know  a  good  tar  when  we  get  it  ?  "  Why  he  men- 
tioned that  was  because  not  very  long  ago  he  was 
doing  some  tar-spraying,  and  he  got  three  samples 
of  proprietary  articles  and  sent  them  to  be  tested 
along  with  some  gasworks  tar,  and  the  result  of  the 
test  was  that  all  were  very  much  the  same  standard, 
but  did  not  come  up  to  the  Road  Board  specification. 
With  regard  to  the  use  of  slag,  he  had  had  no  ex- 
perience of  slag,  because  they  could  not  get  it  in 
Ireland,  but  he  had  been  very  successful  with  whin- 
-^tone.  They  must  have  a  good  stone,  and  the  tar 
'  ompounds  mus.t  be  of  a  standard  character.  When 
hey  applied    the    tar,    the    material    must  be  well 


warmed,  and  then  st«red  for  three  or  four  weeks 
l)efore  using  on  the  road. 

Mr.  W.  J.  Hadfield  (Slieftield)  expressed  his  agree- 
uieut  will)  Mr.  Dryland  as  to  grouting  with  tar  and 
|iitrli.  In  no  case  had  he  found  grouting  equal  to 
tliree-coat  tar-macadam.  The  fault  was  that  it  was 
either  too  soft  or  too  brittle,  with  the  result  that  it 
peeled  off,  and  the  road  went  to  pieces  in  the  winter. 
He  had  found,  that  by  putting  J  in.  of  tar-macadam 
on  the  top  of  the  pitch-grouting  they  got  a  satisfactory 
I'oad.  Several  speakers  had  referred  to  the  difficul- 
ties in  obtaining  slag,  and  asked  if  there  was  any 
substitute  for  it.  They  went  in  very  largely  for  tar- 
macadam  in  Sheffield;^  in  the  last  five  years  they 
had  laid  over  100,000  tons— nearly  all  slag.  If  the 
lop  coat  was  slag  it  did  not  matter  what  the  bottom 
was.  Where  slag  could  not  be  obtained  it  was  easier 
io  get  granite  to  settle  if  they  used  it  for  the  top,  but 
if  used  for  the  whole  layer  there  was  likely  to  be 
movement.  He  would  like  to  give  one  point  which 
had  arisen  out  of  his  own  experiments.  They  had 
laid  tar-macadam  on  very  sleep  gradients,  and  in  the 
early  days  they  got  comiilaints  about  slipperiness, 
and  he  sprinkled  the  road  with  H  in.  of  slag  and 
rolled  it  in,  which  stopped  the  complaints  and  had 
had  the  effect  of  holding  up  the  tar  in  summer.  It 
enabled  the  heal  in  the  road  to  radiate,  and  got  rid 
of  that  trouble  altogether.  There  had  been  a  refer- 
ence to  storage,  and  he  liked,  if  possible,  to  store  it, 
as  it  was  better,  if  distilled  tar,  after  a  month's 
storage.  Mr.  Dryland  asked  for  some  standard  of 
traffic,  and  Mr.  Gettings  was  also  strung  about 
statistics.  He  would  like  to  suggest  to  the  president 
that  they  might  get  some  accurate  statistics  as  to  the 
wear  and  tear'  of  roads,  also  the  tonnage,  and  if  the 
president  could  help  towards  some  standardisation  of 
road  statistics  he  would  be  doing  a  great  service. 

Mr.  H.  E.  Stilgoe  (Hirmiugham)  observed  that 
Mr.  Dryland  had  drawn  attention  to  the  fact  that  in 
the  construction  of  their  roads  it  was  necessary  to 
consider  the  economy — tliat  was  to  say,  the  class 
of  surfacing  and  general  construction  necessary  with 
due  consideration  and  regard  for  the  particular  kind 
of  traffic  a  road  had  to  carry.  On  county  roads,  and 
similar  roads  where  kerbs  and  channels  did  not  exist, 
costs  were  very  materially  loweo-,  inasmuch  as.  it  was 
possible  often  to  put  a  coating  of  hardcore  on  the 
road,  and  then  to  put  on  the  wearing  surface.  Of 
course,  in  some  cases  it  was  possible  to  put  on  a 
carpet  on  the  top  of  an  existing  macadam  road, 
assuming  always  that  it  was  sufficiently  strong  and 
would  carry  it.  Mr.  Dryland  had  in  his  mind  the 
re-carpeting  work  which  he  was  carrying  out  so  ex- 
tensively. Mr.  Dryland  spoke  of  the  subsoil  and 
drainage  and  thickness  and  nature  of  road  crusts, 
but  he  said  very  little  about  foundations.  Those 
who  had  to  reconstruct  their  roads  in  the  towns 
found  that  before  they  could  do  the  work  they  must, 
in  many  cases,  take  out  the  top  and  the  bottom  of 
the  old  roads  and  entirely  recon.struct  them.  That 
was  a  very  costly  process.  Some  time  ago,  when  he 
saw  that  Mr.  Dryland  was  going  to  undertake  this 
costly  re-carpeting  work  at  a  cost  of  3s.  or  4s.  per 
yard,  he  wondered  whether  he  had  roads  of  sufficient 
strength  to  do  without  reconstruction.  Last  year  in 
Birmingham  they  used  1,500  gallons  of  coal-gas  tar, 
and  the  tar  they  used  was  free  from  water  and  the 
light  oils.  That  tar  was  used  for  the  purpose  of  spray- 
ing the  surface  of  macadam  roads,  and  answered  its 
purpose  very  well.  With  regard  to  the  mixing  of  tar- 
macadam,  one  knew  that  much  depended  upon  when 
the  material  was  going  to  be  used;  twenty-five  years 
ago  they  heated  their  stone  in  clamps,  and  then 
opened  the  clamps  so  that  the  pores  of  the  stone  could 
fake  the  tar.  They  used  to  store  their  material  for 
about  six  months,  and  it  was  all  the  better  for  that. 
On  the  question  of  pitch-grouted  macadam,  evidently 
that  had  not  found  favour  in  Mr.  Dryland's  eyes. 
They  had  laid  considerable  lengths  of  pitch-grouted 
macadam  which  had  been  very  successful.  It  was 
important  to  see  that  the  stone  was  not  too  small — 
the  gauge  at  one  time  was  li  in.  to  2  in.  The  suitable 
gauge  of  the  stone  depended  upon  the  quarry  from 
which  it  came;  a  2-in.  stone  from  one  quarry  was 
equal  to  2i-in.  from  another.  They  laid  their  pitch- 
grouted  roads  with  2i-in.  to  2i-in.  Clee  Hill  stone,  and 
their  voids  were   not  excessive.      It  might  interest 
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tlieir  members  to  know  that  they  could  reduce  the 
cost  of  the  graded  iiiaterial  by  mixing  it  with  one-third 
of  good,  dry,  coarse  sand  made  liot  with  the  material 
in  the  boiler.  Mr.  Uryhmd  had  spoken  of  the  mini- 
mum thickness  of  liitiinien  to  be  used  on  the  surface 
as  nearly  1  in.  He  took  it  that  what  he  said  there 
was  a  reference  to  an  asphalt  roadway  laid  upon 
concrete.  With  regard  to  carpeting,  there  again  one 
had  to  draw  a  distinction  between  carpeting,  as  it 
could  be  applied  to  a  road  where  there  was  no  kerb 
or  channel,  and  the  resurfacing  of  a  road  by  taking 
away  the  old  surface. 

Mr.  C.  F.  Gettings  (Worcestershire),  alluding  to 
Mr.  Dryland's  reference  to  the  quality  of  the  tar, 
said  he  did  not  quite  understand  to  what  extent 
he  distilled  his  tar.  He  said  "  a  good  quality  water- 
freed  crude  tar  serves  every  necessary  purpose,  and 
in  its  penetrative  power  is  superior  to  distilled  tars." 
Most  of  them  now— in  fact,  all  of  them— used  de- 
hydrated tar  or  a  distilled, tar,  and  it  would  be 
interesting  information  if  Mr.  Dryland  would  give 
them  the  analysis  of  the  water-freed  crude  tar  he 
referred  to.  To  his  mind  many  of  them  had  taken 
all  tars  as  being  quite  good,  and  from  his  own  experi- 
ence he  had  found,  like  the  gentleman  from  Belfast, 
that  it  was  absolutely  necessary  to  take  frequent 
samples  and  have  them  analysed,  so  that  they  should 
know-  exactly  what  their  tar  was.  He  was  using  a 
special  plant  for  dehydrating.  If  they  got  tar  from 
one  particular  works  they  could  get  a  fair  average 
sample,  but  the  difficulty  came  in  when  they  had  to 
get  a  mixture  from  three  or  four  different  works. 
As  he  understood  it,  no  gas  engineer  would  give  them 
a  definite  analysis  from  one  week  to  another.  Mr. 
Dryland's  experience  with  pitch  grouting  had  been 
very  similar  to  many  others,  but  he  did  not  quite 
agree  with  him  that  it  might  be  put  down  in  towns 
w^here  the  traffic  was  quieter  and  it  did  not  get  the 
sun.  His  experience  was  that  where  it  was  cooler, 
and  especially  in  narrow  streets,  it  was  very  much 
more  slippery.  Mr.  Stilgoe  referred  to -pitch  grouting. 
He  thought,  though  he  was  not  quite  sure— Mr.  Stilgoe 
would  correct  him  if  he  was  not  right— that  Mr.  Stilgoe 
had  used  a  proprietary  article— not  what  they  generally 
termed  ordinary  pitch  and  oil.  He  had  seen  some  of 
Mr.  Stilgoe's  work,  and  knew  he  had  got  very  good 
results.  The  difficulty  with  pitch  grouting  was  where 
they  had  endeavoured  to  get  a  mixture  of  their  own 
of  pitch  and  oil  mixed  on  the  site.  The  manufac- 
turers claimed  that  that  was  their  advantage,  and 
they  could  give  them  a  consistent  article,  whereas  if 
they  mixed  It  themselves  they  were  absolutely  relying 
on  their  workmen  to  do  that.  As  to  the  quality  of 
slag,  as  he  understood  it,  many  steel  works  were 
laying  themselves  out  to  manufacture  a  standard  of 
slag  that  practically  guaranteed  consistent  quality, 
and  he  was  informed  there  was  little  difficulty  in 
doing  that.  He  had  had  the  pleasure  of  going  over 
several  of  Mr.  Dryland's  roads,  and  one  he  would 
particularly  refer  to  was  the  Brighton  road,  where 
Mr.  Dryland  had  done  a  considerable  amount  of  work. 
Mr.  Dryland  had  done  some  very  excellent  work 
there  near  to  Merstham,  and  he  should  be  very  in- 
terested to  see  what  the  results  were.  Mr.  Dryland 
was  working  on  the  old  road,  which  had  some  5  in. 
or  6  in.  of  granite  or  gravel  on  it.  Instead  of  putting 
his  new  material  on  the  top  of  the  surface,  to  save 
his  cost  he  had  scarified  the  top  layer  some  3  in.  or 
4  in.  in  thickness,  and  he  had  taken  that  material 
to  his  mixer  without  screening,  and  then  lie  had  added 
his  pitch  mixture  to  it  and  carted  it  back  to  the  road. 
That  material  he  had  used  for  his  base  material,  and 
on  it  he  had  laid  a  bitumen  top.  What  struck  him 
was  the  fact  of  Mr.  Dryland  being  able  to  use  his 
old  material  just  as  it  came  off  the  road.  If  that 
were  successful  it  would  be  the  means  of  saving  a 
very  large  sum  of  money. 

Mr.  A.  J.  Lyddon  (Essex),  referring  to  the  laying 
of  tar  material  as  done  on  the  Merstham  road,  said 
they  had  done  a  considerable  amount  of  that  in 
Essex,  and  were  able  to  get  material  on  the  road  at 
temperatures  varying  between  120  deg.  and  150  deg. 
That  enabled  them  to  use  a  good  deal  more  pitch 
than  by  other  methods.  He  believed  the  same  was 
done  on  the  Bath  road;  certainly  it  was  done  at 
Staines.  On  the  subject  of  crude  tar,  he  took  it,  in 
view  of  the  circular  from  the  Road  Board,  they  were 
precluded  from  using  it.  They  were  asked  to  use 
refined  tar.  The  product  of  crude  lar  was  required 
for  a  more  important  purpo.se.  It  might  be  interesting 
to  them  to  know  that,  in  common  with  one  or  two 
other  counties,  they  had  laid  a  small  area  of  Pitchfalt 
—a  new  material— and  it  was  suggested  that  it  over- 


came some  of  the  disadvantages  due  to  pitch  itself. 
It  had  only  been  down  a  short  time,  so  one  could  not 
say  much  about  it.  The  mmimum  quantity  of  bitu- 
men used  had  been  spoken  of.  The  experience  they 
had  of  bitumen  carpeting  rather  made  them  want  to 
get  the  maximum  of  bitumen  into  the  mixture,  so 
tliat  it  might  resist  water  action.  They  had  laid  a 
length  of  road  in  Essex  on  what  to  him  was  a  novel 
principle.  The  bottom  coat  had  been  pitch  grouted, 
and  on  tlie  top  of  that  they  had  laid  another  coat  of 
tar-macadam  that  was  put  on  hot.  The  appearance 
of  that  road  after  two  or  three  months'  wear  left  little 
to  be  desired.  It  overcame  the  disadvantages  of 
pitch-grouted  macadam.  The  thickness  of  the  two 
materials  was  about  3J  in.,  and  the  cost  came  out  at 
3s.  2d.  to  3s.  6d.  per  yard. 

Mr.  R.  B.  Holt  (Leeds),  in  putting  the  question 
"  What  is  slag?  "  remarked  that  they  heard  a  great 
deal  about  bitumen  and  the  other  component  parts 
of  tar-macadam,  but  it  seemed  to  him  that  any  success 
achieved  depended  upon  the  slag.  They  had  blast- 
furnace steel  slag,  which  w'as  divided  into  basic  and 
open-hearth  slag.  If  they  followed  up  the  proposal 
of  Mr.  Hadfield  and  had  a  committee  they  would 
soon  arrive  at  better  results.  In  Leeds  they  used  a 
considerable  quantity  of  basic  steel  slag  with  a  com- 
position of  bitumen  and  oil,  and  the  result  was  vciy 
satisfactory.  Mr.  Gettings  referred  to  manufacturers 
turning  out  particular  kinds  of  slag.  That  was  a 
mistake.  It  was  a  by-product,  and  manufacturers 
were  not  going  to  turn  them  out  slag  if  it  was  going 
to  affect  their  iron  or  steel.  They  could,  of  course, 
keep  the  different  kinds  of  slag  separate,  and  he 
thought  that  if  they  had  a  committee  to  look  into 
that  it  would  pay  them.  There  was  little  known 
about  steel  to-day,  and  there  was  far  less  known  about 
slag.  If  they  made  an  investigation  into  the  slag 
roads  that  had  failed,  and  found  out  whether  they 
were  made  of  blast-furnace  slag,  or  basic  steel  slag, 
or  open-liearth  steel  slag,  they  would  be  astonished 
at  the  result.  Considerable  quantities  of  open- 
hearth  steel  slag  had  been  used  in  the  North  of 
England  and  in  Leeds.  In  Leeds  they  had  used  a 
fairly  large  quantity  grouted  witli  Tarvia,  and  it  was 
standing  very  well. 

Mr.  A.  W.  Ward  (Shrewsbury)  asked  whether  it 
was  not  a  fact  that  the  solution  of  the  question  of 
slag  versus  granite  rested  in  the  hands,  not  so  much 
of  the  slag,  as  of  the  granite  people  ?  That  meeting 
marked  an  epoch  in  the  history  of  tar-macadam. 
The  quarry  owner  could  not  but  see  the  writing  on 
the  wall  after  that  meeting.  He  had  been  conser- 
vative, and  he  had  failed  to  have  that  expert  advice 
as  to  the  quality  of  his  tar  which  he  should  have  had. 
How  many  quarry  owners  did  not  use  tar  at  all  ? 
Slag  came  along,  it  was  a  residual  product,  and  the 
firms  producing  it  had  set  themselves  to  work  to  see 
how  they  could  improve  their  matrix.  The  engineer 
had  regarded  it  from  the  point  of  view  of  its  use, 
and  not  whether  it  was  blast-furnace  or  basic  or  open- 
heartli  slag.  It  lay  in  the  hands  of  the  tarred-granite 
producer  to  bring  his  matrix  up  to  the  standard  of 
tlie  best  known  slag  makers. 

Mr.  J.  W.  HoRTON  (Derbyshire)  expressed  the  view 
that  if  the  standard  of  matrix  set  for  slag  material 
was  applied  to  granite  it  would  be  a  failure.  He  did 
not  think  granite  merchants  had  been  so  inactive  as 
Mr.  Ward  said.  He  was  pretty  close  to  the  Leicester- 
shire granite  quarries,  and  their  owners  had  been 
experimenting  on  this  question.  The  ordinary  re- 
fined tar  was  ijractically  useless  as  a  binder  for 
granite,  and  some  of  those  quarries  w-ere  now  experi- 
menting with  a  mixture  of  bitumen  with  granite, 
and  he  believed  success  would  be  found  on  those 
lines.  He  had  himself  put  some  tarred  granite  from 
those  quarries  on  a  road  as  a  top  dressing,  and  that 
at  present  was  holding  splendidly.  He  had  every 
reason  to  believe  it  would  be  successful.  If  that 
proved  to  be  the  case  then  they  would  be  able  to  use 
either  limestone  or  one  of  the  inferior  slags  for  the 
bottom  coat,  and  have  on  the  top  as  wearing  surface 
a  smaller  size  granite  bound  with  a  better  material 
which  would  lake  the  wear.  He  did  not  agree  that 
iron  and  steel  manufacturers  would  make  their  slag 
to  meet  the  wishes  of  road  makers.  Slag  was  a  by- 
product, and  they  were  not  going  to  alter  their  manu- 
facture of  iron  and  steel  for  the  sake  of  the  slag  they 
were  making.  Even  a  relatively  poor  slag  was  a 
l>etter  surface  mater'al  than  a  limestone.  Limestone 
would  play  an  excellent  part  as  a  bottoming  material, 
but  as  a  top  w'earing  coat  it  was  inferior.  Therefore 
he  was  of  opinion  that  slag  was  the  better  material 
for  wearing.    He  was  hoping  before  their  next  annual 
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lueeting  they  would  have  in  the  market  a  granite 
that  would  be  suitable,  and  give  them  the  surface 
coat  of  the  kind  they  required. 

Mr.  W.  H.  Grieves  (.Sutton,  Surrey)  agreed  witli 
Mr.  Dryland  that  it  was  absolutely  essential  to  have 
a  sound  base.  Another  esf<?ntial  point  was  that  they 
must  have  something  to  prevent  the  lateral  thrust 
of  this  bituminous  carpeting.  Mr.  Dryland  had 
adopted  a  submerged  kerb  which  he  had  copied  to  a 
limited  extent.  It  was  a  most  excellent  method  to 
prevent  the  lateral  thrust.  As  to  Mr.  Dryland's 
statement  "  that  while  an  inch  is  probably  nearly  the 
minimum  thickness  at  which  it  can  be  laid  to  give 
an  extended  life,  no  great  advantage  will  be  gained 
by  any  considerable  increase  lieyond  that  thickness," 
he  thought  he  was  right  in  saying  that  Mr.  Dryland 
did  not  intend  that  to  be  on  a  concrete  foundation. 
but  on  an  ordinary  macadam  road.  In  a  subsequent 
paragraph  of  the  paper  Mr.  Dryland  said  "  the  author 
has  had  the  most  excellent  results  from  bituminous 
carpets  1  in.  only  in  thickness  on  a  water-bound 
macadam  base."  That  was  very  possible.  But  in 
this  carpeting  work  everything  depended  upon  the 
carefulness  with  which  every  item  was  done.  Every 
care  must  be  exercised  by  the  men,  or  else  they 
might  get  a  failure,  as  some  of  them  had  experienced 
at  the  present  time.  The  temperature,  the  exact 
quantities  of  material  were  all  important  factors  in 
the  success  of  the  work. 

(To  be  continued.) 


REINFORCED  CONCRETE   ROAD   FOUNDATIONS. 


•V  now  .-.ysteiii  of  road  rL'infiiri-euR'nt  is  lieiu;,' 
introduced  by  the  Loop  Road  Reinforcement  Con)pany, 
of  663  Caxton  House,  Westminster,  S.W.,  and  has, 
we  understand,  already  been  adopted  by  the  War 
Office,  and  approved  by  the  Road  Board,  for  a  mili- 
tary road  in  the  Isle  of  Ely  and  the  county  of  Cam- 
bridge. 

From  a  Ixjoklet  which  has  been  issued  by  the  firm 
we  gather  that  the  Loop  reinforcement  is  supplied 
in  convenient  lengths  for  threading  together  on  the 
-ite,  and  can  be  applied  in  various  positions  in  the 
■  iincrete  to  obtain  the  highest  results. 

The  booklet  points  out  that  if  the  resistance  of  the 
-iibsoil  varies,  and  is  not  capable  in  parts  of  sus- 
taining any  appreciable  load,  the  slab  is  called  upon 
to  distribute  the  load  across  this  span  by  its  resist- 
ance  as  a  beam  if  the   span  is  appreciable,  or  by 


.shear  if  the  span  is  short;  also  to  resist  the  rolling- 
out  action  of  advancing  load.  "  This  l>eam  action," 
it  is  added,  "  due  to  the  fact  that  the  slab  is  con- 
tinuous, requires  the  slab  to  have  tensional  strength 
both  in  the  top  and  the  bottom,  and  any  arrange- 
ment of  .slab  which  does  not  provide  for  this  is  neither 
efficient  nor  economical,  as  the  steel  is  not  worked 
to  the  best  advantage." 

Loop  road  reinforcement  can  be  laid  flat  in  tlie 
centre  of  slab,  if  desired,  where  the  .sub.soil  resistance 
is  good,  as  shown  by  Fig.  A.  But  a  reinforced-con- 
crete  l)ed,  6  in.  thick,  of  6  to  1  Portland  cement  con- 
'  rete  reinforced  as  shown  by  Fig.  B.  with  steel  top 
i!id  bottom,  is  much  .stronger  than  A,  and  prevents 
racture  of  the  slab  through  shear  due  to  heavy  con- 
(■'■ntrated   loads,   the  .steel   taking   up   the   shear   and 

•  li.strihuting  the  load  over  a  large  area  of  slab,  so 
reducing  the  ground  pressure,  the  tendency  to  local 
-iibsidence,    and    ultimate    disintegration    from    this 

•  ause. 

Further  additional  strength  is  obtained  in  the  slab 


by  laying  the  main  reinforcement  top  and  bottoni. 
and  at  an  angle  of  -15  deg.  inclined  from  the  centre 
of  the  road  longitudinally,  as  shown  in  Fig.  C.  By 
this  means  the  longitudinal  strength  will  be  slightly 
reduced — that  is  to  say,  approximately  in  the  propor- 
tion of  19  to  23 — whereas  the  cross-sectional  strength 
of  the  road  will  be  increased  from  approximately  4 


to  19.  The  strength  of  the  road,  if  carried  out  in 
this  manner,  will  be  eq\ial  in  every  direction  under 
all  traffic. 

The  following  advantages  of  efficiency  are  claimed 
lo  be  obtained  in  the  Loop  system  of  reinforcement 
as  applied  to  road  foundations:  — 

(1)  Provision  for  shear  due  to  heavv  concentrated 
loads. 

(2)  Distribution   of  heavy  loads   over   a   large   area 


of  ground  surface,  and  consequent  reduction  of  ten- 
dency to  local  subsidence. 

(3)  Resistance  to  damage  due  to  rolling-out  action 
of  advancing  load. 

(4)  Reinforcement  easily  handled,  adapted  to  any 
width  of  road   and  can   be  laid   in   half-sections. 

(5)  Considerable  economy  over  plain  concrete  slabs 
of  greater  thickness — that  is  to  say,  a  6-in.  Loop 
reinforced-concreto  roadbed  is  stronger  and  cheaper 
than  9  in.  of  solid  concrete. 

(6)  No  liability  of  reinforcement  to  l:)ecome  displaced 
when  concrete  is  put  in  position. 

(7)  Can  be  efficiently  reinstated  after  trench  opening. 


"  B.R.C."  Road  Beds.—The  British  Reinforced 
Concrete  Engineering  Company,  Limited,  1  Dickinson- 
street,  Manchester,  have  issued  two  new  leaflets  which 
should  be  of  interest  to  road  and  tramway  engineers. 
One  of  these  illustrates  their  well-known  system  of  re- 
inforcement as  applied  to  ordinai-y  highway  work,  and 
the  other  the  application  of  the  "B.R.C."  fabric  to 
tramway  tracks.      Both  are  tastefully  produced. 

Test  of  Fire-resisting  Glazing. — The  British  Fire 
Prevention  Committee  have  issued  as  "  Red  Book  " 
No.  198  the  report  of  a  fire  test  with  three  window 
openings  filled  with  wired  glass,  which  were  subjected 
to  the  committee's  standard  sLxty-minute  test  at  tem- 
peratures reaching  up  to  1.600  deg.  Fahr.,  followed  by 
the  application  of  water  under  pressure.  While  as  a 
rule  the  committee's  standard  tests  for  glazing  are 
with  glazing  panels  measuring  about  2  ft.  by  2  ft., 
one  of  the  panels  under  test  in  this  case  measured 
about  3  ft.  by  2  ft. — '.e.,  was  of  a  size  materially  in 
excess  of  the  present  maximum  size  generally  allowed 
for  fire-resisting  glazing. 
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INSTITUTION   OF   MUNICIPAL   AND   GQUNTV 
ENGINEERS. 


Preddeni — Mr.    H.   T.   Wakelam,    m.isst.c.e. 
County  Engineer  of  Middlesex. 


EASTERN   SUB-DISTRICT   (NORFOLK,    SUFFOLK    AND 
CAMBRIDGE). 

Mr.  Robert  Croome.  the  engineer  and  surveyor  to 
the  Cromer  Urban  District  Council,  has  arranged  to 
have  a  sub-district  meeting  at  Cromer  to-morrow 
(Saturday). 

PROGRAMME. 

12.30  p.m. — Meet  at  council  offices,  where  Mr.  D. 
Davison,  j.p.,  c.c,  chairman  of  the  Cromer 
Urban  District  Council,  will  receive  the 
members. 
Read  minutes  of  previous  meeting. 
Discuss  "  How  to  put  more  life  into  the 
Eastern  Sub-District,"  which  subject  will 
be  opened  by  Mr.  R.  Croome. 

1.30  p.m.— Lunch  at  the  Hotel  Metropole.  Tickets 
2s.  6d.  each. 

2.30  p.m. — Discussion  on  "Road  Tarring."  which 
will  be  opened  by  Mr.  E.  Croome,  who  re- 
quests that,  as  far  as  possible,  each  member 
present  will  state  his  experience  and  give 
cost  where  possible  per  square  yard. 

4.30  p.m. — Afternoon  tea  at  "The  Warren,"  by  kind 
invitation  of  Mr.  P.  H.  Barclay,  j.p.,  chair- 
man of  the  Highways  Committee.  Mr. 
Barclay  will  l>e  pleased  to  show  mem- 
bers the  gardens  after  tea. 

Either  before  12.30  or  after  tea  visits  will 
he  arranged  to  the  storeyard.  electric  light 
works,  fire  station  or  destructor,  if  the 
members  desire. 

J.  E.  Mead,  H.  T.  Wakelam,  m.inst.c.e.. 

Son.   Suh-Disfrict  Sccrflarj/,  District  Chairman, 

Ipswich.  Middlesex. 

It  is  hoped  to  be  able  to  arrange  with  Mr.  W.  Lionel 
Jenkins,  the  county  surveyor  for  West  Suffolk,  to  have 
a  sub-district  meeting  at  Bury  St.  Edmunds  in  the 
near  future. 


ROYAL  SANITARY   INSTITUTE. 


PROVINCIAL   SESSIONAL   MEETING,   BRIGHTON. 

A  sessional  meeting  will  be  held  (.m  Friday  and 
Saturday,  Sept.ember  3rd  and  4th,  in  the  Permanent 
Art  Gallery,  Brighton,  at  10.30  a.m.,  when  discussions 
will  take  place  on  "  Indian  Sanitation,"  "  Camp 
Sanitation,"  and  "  The  Final  Report  of  the  Royal 
Commission  on  Sewage  Disposal." 

The  chair  will  be  taken  each  day  at  10.30  a.m.  by 
Sir  Heni-y  Tanner,  C.B.,  i.s.c,  f.r.i.b.a.  (chairman 
of  the  council  of  the  institute).  -  *  Vice-cliairmen  :  H. 
Percy  Boulnois,  m.inst.c.e.,  Louis  C.  Parkes,  m.d. , 
D.P.H.,  Colonel  J.  Lane  Notter,  m.a.,  m.d.,  r.a.m.c. 

Tickets  for  admission  of  visitors  may  be  had  on 
application  to  Dr.  Duncan  Forbes,  medical  officer  of 
health,  Town  Hall,  Brighton,  who  is  kindly  acting  as 
the  local  hon.  secretary  of  the  meeting ;  and  of  E. 
White  Wallis,  secretaiy. 

Progeamme. 
Friday,  September  3rd. 
■lO.lo  a.m. — ^His  Worship  the  Mayor  (Alderman  J.  L. 
Otter,   .J.p.)   will   welcome    the  members   of 
the  institute  to  Brighton. 
10.30  a.m. — Discussion  on  "  Indian  Sanitation." 

1 — "  Sanitary  Problems  in  Hospitals  for 
Indian  Troops  in  England,"  by  Major  S.  P. 
James,  m.d.,  i.m.s.,  the  Kitchener  Hospital, 
Brighton. 

2 — "The  Use  of  Storm- water  Drains  to 
Ensure  Safe  Water  Supplies  being  Obtained 
from  Polluted  Catchment  Areas,"  by  Major 
C.  C.  Murison,  i.m.s.,  staff  officer,  the 
Kitchener  Hospital. 
12  noon. — Discussion  on  "Camp  Sanitation"  to' be 
opened  by  Lieut. -Colonel  H.  R.  Kenwood, 
M.B.,  h.a.m.c. 
2.30  p.m. — Visit  to  the  Kitchener  Indian  Hospital. 
The  party  will  assemble  at  the  North  Gate 


of  the  Royal  Pavilion,  close  to  the  library, 

and  will  proceed  by  car. 
3  p.m. — Visit  to  the  Royal  Pavilion  Indian  Hospital. 

The  party  will  assemble  at  the  North  Gate 

of  the  Royal  Pavilion,  close  to  the  library. 
8.30  p.m. — Reception   by   his  Worship    the   Mayor  at 

the  Pei'manent  Art  Gallery. 

Saturday,  September  4th. 

12  noon. — Discussion  on  "  The  Final  Report  of  the 
Royal  Commission  on  Sewage  Disposal  " 
to  be  opened  by  Samuel  Rideal,  d.sc,  r.i.c, 
and  J.  D.  Watson,  m.inst.c.e.  (engineer  to 
the  Birmingham,  Tame  and  Rea  District 
Drainage  Board). 

2.30  p.m. — Visits  will  be  made  to  Shoreham  Camp  and 
the  Brighton  electricity  works. 

STUDENTS'   LECTURES. 

The  fifty-ninth  course  of  lectures  and  demonstra- 
tions for  sanitai-y  officers  will  commence  on  Monday, 
September  20th. 


Wednesbury  Housing  Scheme. — Wednesbury  Town 
Council  have  been  placed  in  a  difficulty  by  the  refusal 
of  the  Local  Government  Board  to  sanction  a  loan  for 
the  erection  of  twenty-four  workmen's  dwellings,  as 
proposed  in  a  housing  scheme  adopted  by  the  corpora- 
tion. Prior  to  the  decision  of  the  department  having 
been  received,  the  work  had  been  placed  in  hand,  and 
an  alternative  application  was  accordingly  made  for 
the  department  to  pennit  the  council  to  purchase  eight 
houses  which  have  been  ei'ected  by  the  contractors. 
They  have,  however,  now  received  a  reply  which  is  to 
the  effect  that  the  board  regret  that,  owing  to  the  pre- 
vailing conditions,  they  ai'e  unable  to  sanction  the 
application. 


APPOINTMENTS  VACANT. 

Official  and  similar  adtebtisehents  received  up  to  4.30  p.n. 

ON    THURSDAYS    WILL    BH    INSERTED    IN    THE    FOLLOWING    DAY'S    ISSUE. 

but  those  Tesponsihle  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r'.ach  The  Surveyor  oHice  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  ol 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
Urmation  by  letter.  

SURVEYOR,  INSPECTOR  AND  COLLECTOR.— 
A.ugust  23rd. — Buckfastleigh  Urban  District  Council. 
£150  a  year.— Mr.  E.  Windeatt,  clerk,  19  High-street. 
Totnes. 

SURVEYOE.— August  23rd.— Halesowen  Eural  Dis- 
trict  Council. .  £160  per   annum.— Mr.   E.   H.   Grove,  ' 
clerk.  Church  Steps  House,  Halesowen. 

SURVEYOR  AND  INSPECTOR.— August  23rd.— 
Hunsworth  Urban  District  Council.  £100  per  annum. 
—Mr.  P.  O.  Ashworth.  clerk,  14  Piccadilly,  Bradford. 

SEWAGE  WOEKS  ENGINEER.-August  24th.— 
Corporation  of  Bedford.  £2  10s.— £3  per  week,  with 
house. — Mr.  N.  Greenshields,  borough  engineer  and 
surveyor.  Town  Hall,  Bedford. 

MECHANICAL  ENGINEER  AND  FOEEMAN.- 
August  24th,— Corporation  of  Bedford.  £2  10s.— £3  per 
week. — Mr.  N.  Greenshields,  borough  engineer  and 
surveyor.  Town  Hall,  Bedford. 

PEEMANENT  WAY  FOEEMAN.— August  28th.— 
Corporation  of  West  Haiu.  £3  5s.  per  week. — Mr. 
J.  S.  D.  Moffet,  general  manager.  Tramway  Offices, 
Greer^ate-street,  Plaistow,  E. 

FOEEMAN  PLATELAYER.— August  28th.— Cor- 
poration of  West  Ham.    £2  5s.  per  week. — Mr.  J.  S. 

D.  Moffet,  general  manager.  Tramway  Offices,  Green- 
gate-street,  Plaistow,  E. 

ASSISTANT  ENGINEER.— August  28th.— Corpora- 
tion of  West  Ham.  £250  per  annum.— Mr.  J.  S.  D. 
iloffet,  general  manager.  Tramway  Offices.,  Green- 
gate-.street,   Plaistow,   E. 

SURVEYING  ASSISTANT.— August  28th.— Cor- 
poration of  West  Ham.  £117 — .£120  per  annum. — 
Mr.  J.  S.  D.  Moffet,  general  manager.  Tramway 
Offices,  Greengate-street,  Plaistow,  E. 

CHIEF  STOREKEEPER.— August  30th.— Corpora- 
tion  of  Birmingham.    £156  per  annum. — Mr.   Henry 

E.  Stilgoe,  city  engineer  and  surveyor. 
INSPECTOR     OF     NUISANCES.— Augu.st     30th.— 

LTxbridge  Urban  District  Council.    £150  per  annum. 
—Mr.  W.  T.  Harvey,  clerk,  63  High-street,  Uxbridge. 

BOROUGH  SURVEYOR.- August  31st.— Deptfcrd 
Borough  Council."  £450  per  annum. — Mr.  A.  Purkis, 
town  clerk. 
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and  Equipment. 

lajier   on 


By  many  of  the  smaller  local 
authorities  the  surveyor  is  also 
expected  to  fill  the  position  of 
chief  of  the  fire  brigade,  and 
Fire  Brigade  Organisation  and 
Kquiiiment,  "  read  by  Mr.  \V.  A,  Farnhani  at 
the  annual  meeting  of  the  Institution  of  ilunicipaJ 
and  County  Engineers,  is  therefore  likely  to  prove 
very-  useful  and  interesting  to  many  surveyors. 
Fire  brigade  organisation  is  somewhat  outside  the 
scope  of  t'he  borough  surveyor's  work  in  a  large 
towTi,  and  even  in  many  towns  of  a  fair  size,  \'S'hen 
a  sepai'ate  fire  engineer  is  not  appointed,  the  work 
falls  to  the  chief  constable  rather  than  to  the 
borough  surveyor.  While  the  chief  constable 
generally  has  gi'eat  organising  power  and  is  a  gtxxl 
discipluiai-ian,  he  has  not  the  knowledge  of  build- 
ing construction,  mechanics,  or  hydraulics  that 
the  borough  sm-veyor  possesses,  and  so  in  the 
case  of  the  smaller  locid  authorities  the  work 
frequently  falls  to  the  surveyor  as  being  the 
official  most  suitable  for  the  post.  No  le^al  obli- 
gation is  imposed  on  loc'al  authorities  to  provide 
')r  maintain  a  fire  brigade,  and  many  authorities 
take  advantage  of  this  and  leave  the  brigade  to 
be  equipped  either  by  voluntary  effort  or  by  the 
large  tii-e  insurance  conjpanies.  In  too  many 
cases  where  the  local  authority  provides  the 
equipment  the  appliances  aie  of  an  obsolete  or 
useless  chai'acter.  In  the  case  of  many  rural 
authorities  no  attempt  is  made  to  provide  any 
brigade,  and  they  frankly  rely  on  the  good  feeling 
of  their  better-equipped  neighbours  in  the  lu-ban 
districts  prompting  them  to  come  to  the  rescue  in 
case  of  fire  in  the  rural  district.  Even  when  this 
is  done  we  frequently  find  that  they  object  to  pay 
for  attendance  at  the  fire,  or  dispute  the  bill  for 
the  sei"V"ice  rendered. 

In  order  to  get  over  these  difficulties  and  to 
place  matters  on  an  equitable  footing,  ]\Ir.  Farn- 
iiam  suggests  that  the  county  council  should  be 
responsible  for  fire  protection  as  they  are  now  for 
the  police.  The  county  authority  would  provide 
the  fluids  for  equipment  and  maintenance  of  the 
brigades,  divide  the  county  into  fire  ai-ea.s,  with 
the  rural  areas  served  from  the  most  convenient 
urban  centre,  and  so  that  aJl  centres  should  be 
in  telephonic  communication  and  assist  each 
other  when  necessary'.  In  the  case  of  distficts 
with  populations  under  20,000,  he  suggests  that 
where  j>ossible  the  municipal  offices,  fire  brigade 
station,  and  depot  should  be  gi'ouped  together. 
This  would  enable  one  of  the  permanent  work- 
men— say  the  road  foreman — to  reside  on  the 
premises  and  act  as  superintendent  of    the    fire 


brigade  after  working  hours.  During  the  day 
another  employee  could  act  as  fireman,  office 
caretaker  and  storekeeper,  and  there  should  be 
a  number  of  men  retained  to  act  as  firemen. 
These  retained  men  need  not  be  employed  solely 
on  the  work  of  the  council,  but  may  be  engaged 
as  mechanics,  labourers,  or  small  shopkeepers  in 
the  district,  but  still  give  the  council  the  first 
claim  on  their  sei-vices  in  case  of  fire. 

The  paper  contains  much  useful  information 
with  regard  to  the  design  of  fire  stations,  alarms, 
and  call  bells.  The  alanns,  in  Mr.  Famham's 
opinion,  are  the  most  important  part  of  the 
brigade 's  equipment,  and  they  shonld  be  reliable 
under  all  circumstances,  and  especially  be  free 
from  line  or  instrumental  faults.  To  avoid 
defects  in  the  line  there  should  be  a  system  of 
duplicate  wu'ing,  and  provision  should  be  made 
for  both  visual  and  audible  indications  of  earths 
or  line  shortages  and  their  causes  and  approxi- 
mate position.  Telephonic  connection  should  be 
provided  between  the  station  and  men's  resi- 
dences. The  traction  should  be  mechanical,  and 
a  choice  may  be  made  from  electric,  steam  or 
petrol  dri\en  motors.  Electricity  is  generally 
useful  only  in  large  towns  where  the  aecumulatoi-s 
can  be  charged  conveniently.  Steam,  though 
reliable  and  economical  in  running,  has  the  dis- 
advantage of  ta.king  up  precious  time  in  raising 
it  sufficiently  to  get  under  way.  The  petrol 
motor  is  generally  the  most  suitable.  It  is 
reliable,  simple  to  handle,  and  can  be  driven  by 
a  novice.  Mr.  Farnhani  prefers  petrol-driven 
pumps  to  either  steam  or  electric  pumps,  on 
account  of  the  ease  with  which  petrol  can  be 
obtained.  In  the  majority  of  cases  he  considers 
the  turbine  is  the  best  f'oi-m  of  engine,  though 
the  form  of  engine  best  suited  for  the  pm-pose  is 
largely  a  question  of  local  conditions.  Except 
where  there  is  an  exceptionally  large  water  supply 
he  does  not  favour  punji)s  of  too  large  a  capacity, 
and  is  of  opinion  that  220  gallons  per  minute  is 
ample  for  most  small  towns,  though  this  opinion 
was  not  shared  by  other  members  who  took  part 
in  the  discussion  on  the  paper. 


In  our  last  two  issues  we 
have  dealt  shortly  ^vith  the 
liist-orical  part«  of  the  intro- 
duction to  the  recently  issued 
Parliamentary  return  as  to  water  undert^akings  in 
England  and  Wales,  and  we  now  propose  to  make 
some  comments  on  the  return  itself.      It  will  be 
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remembered  that  it  is  divided  into  t.wo  parts,  the 
first  of  which  gives  particulars  of  every  water 
undertaking  in  England  and  Wales,  while  the 
second  sho\\-s  how  each  district  or  parish  is 
supplied  with  water.  The  first  thing  which 
strikes  us  is  the  comparatively  large  number  of 
undertakings  o\N-ned  by  local  authorities,  many  of 
them  being  of  a  most  important  character^  This 
is  so  far  satisfactory,  but  it  is  a  matter  for  regi-et 
that  the  principle  of  the  combination  of  small 
neighbouring  districts  has  not  been  more  widely 
adopted.  The  joint  authorities  are  generally  com- 
posed of  representatives  of  local  authorities  com- 
bined for  the  pm-pose  of  supplying  water  to  the 
districts  of  the  authorities  represented,  but  county 
councils  and  other  public  bodies  are  also  repre- 
sented on  the  Metropolitan  Water  Boai'd  and  the 
Derweut  Valley  Water  Board.  The  local  autho- 
rities represented  on  joint  boards  and  joint  com- 
mittees for  supplying  water  are  the  councils  of 
the  twenty-nine  metropolitan  boroughs,  ten 
county  boroughs,  twenty-three  other  boroughs, 
seventy-eight  urban  districts,  and  twenty-five 
rural  districts.  Apart^  from  the  Metropolitan 
Water  Board,  the  largest  joint  undertalvings  ax'& 
the  Tees  Valley  Water  Board,  which  distributes 
15,000,000  gallons  daily,  and  the  Derwent  Valley 
Water  Board,  which  supplies  just  over  10,000,000 
gallons  daily  in  bulk  to  its  constituent  authorities 
for  distribution  by  them.  Besides  the  three 
boards  mentioned  there  are  only  fourteen  other 
joint  authorities,  each  of  which  supplies  over 
500,000,000  gallons  daily.  It  is  not  possible  to 
say  what  portion  of  the  country  is  supplied  muni- 
cipally and  what  portion  by  companies,  chiefly 
because  some  districts  are  supplied  by  more  than 
one  undertaker.  Birkenhead,  for  instance,  is 
supplied  pai'tly  by  the  town  council  and  partly 
by  the  Wirral  Compaay.  And  in  some  cases  local 
authorities  distribute  supplies  obtained  in  bulk 
from  companies,  and  vice  versa.  From  the  par- 
ticulars given  it  seems  likeh'  that  about  two- 
thii-ds  of  the  total  population  of  the  country  is 
now  supplied  with  wat>er  by  municipal  bodies,  and 
that  only  a  few  million  of  the  inhabitants  of 
England  and  Wales  depend  on  uupiped  suppUes. 

it  appears  clearly  from  the  return  that  the 
general  powers  given  by  the  Public  Health  Act 
are  LnsuflScient  in  most  cases  to  enable  local  autho- 
rities to  undertake  the  schemes  necessary  for 
supplying  their  districts  with  ^\'ater  and  to  eaiTy 
on  their  undertakings  in  accordance  with  their 
requirements,  so  that  it  is  frequently  necessary 
for  them  to  have  recourse  to  local  Acts.  The 
cost  of  obtaining  a  local  Act  is  often  considerable, 
even  where  the  Bill  is  not  seriously  opposed,  and 
much  in  excess  of  the  cost  of  proceeding  under 
the  general  law^  The  cost  of  a  Provisional  Order 
under  the  Public  Health  Act,  or  of  proceedings 
under  the  provisions  of  that  Act  relating  to  water 
supply,  is  usually  trifling,  being  limited  in  most 
cases  to  the  expenses  attendant  upon  the  local 
inquii-y  which  is  held  by  the  Local  Government 
Board  into  the  application  for  the  Provisional  Order 
or  for  the  loan  for  the  carrying  out  of  the  ^vorks 
■of  water  supply,  as  the  case  may  be.  Of  course, 
if  a  Pi-ovisionai  Order  had  to  be  supported  against 
opposition  in  Parliament  the  cost  might  approach 
much  more  nearly  to  that  of  a  local  Act.  The 
fact  that  all  the  county  boroughs  with  water 
imdertakings  have  obtained  local  Acts  affords 
evidence  that  the  powers  of  the  Public  Health 
Act  in  this  matter  have  not  sufficed,  at  any  rate 
for  the  larger  schemes. 


Engineering 

and  Road  Malting 

in  the  Trentino. 


The  operations  of  engineers 
in  war  are,  of  course,  indis- 
pensable, but  nowhere  have 
their  skill  and  daring  been 
displayed  to  better  advantage  than  in  the  cam- 
paign of  the  gallant  Italians  in  the  Trentino  area. 
A  vivid    description  of    the  work  of    the  Italian 


engineers  and  road  makers  in  this  mountainous 
region  has  been  sent  home  this  week  by  Mr. 
W.  T.  Massey,  the  correspondent  of  the  Daily 
Telegraph,  and  judging  from  this  it  would  seem 
that  something  like  a  record  has  been  established 
by  oiu-  Ally.  Here  and  there,  we  are  told,  the 
tasks  of  the  engineei"s  seemed  almost  insm-mount- 
able,  but  the  whole  army  was  out  for  a  precedent 
in  military  history,  "  and  whatever  stands  in  the 
WAV  must  be  broken  down. ' '  Eoads  blown  up 
by  the  Austrians  in  retirement  were  speedily 
repaired,  and  while  Bersaglieri  and  Alpini  held  all 
the  approaches  the  engineers  went  forward  to 
make  the  positions  secm'e.  Whenever  the  situa- 
tion demands  the  occupation  of  a  summit,  the 
engineer  comes  in  and  cuts  a  road  for  mule  and 
muleteer.  "Sometimes,"  says  Mr.  ]\Iassey, 
' '  the  obvious  route  is  denied  him  because  it  faces 
the  enemy,  and  he  has  to  choose  a  line  the  difii- 
culties  of  which  would  appal  anyone  not  endowed 
wit.h  the  optimism  of  the  Italian  military  engineer. 
They  ai'e  not  short  paths.  I  have  seen  roads  cut 
out  of  rock  on  mountains  rearing  lofty  heads 
7,000  ft.  above  sea-level.  In  one  place,  which 
shall  be  nameless,  an  Alpini  relief  column  pro- 
ceeding to  the  relief  of  a  detacliment  in  trenches 
only  300  metres  distant  from  Austrians  took 
three  hours  and  a-half  on  the  journey,  and  Alpinis 
do  not  hesitate  on  the  way.  Miles  of  that 
ziz-zag  road  were  cut  in  t'wo  months,  and  it  is  so 
banked  that  it  looks  as  if  it  would  last  for  ever. 
Up  this  path,  some  parts  of  which  are  ven'  pre- 
cipitous, mules  carry  wat^er,  cement  and  other 
secure  '  consolidators, '  and  rations,  and  one 
splendid  animal  I  saw  had  on  its  back  in  two 
double -lined  tanks  the  hot  cooked  meat  and  soup 
rations  for  sixty  men."  There  is  no  thought  of 
any  labour  proving  fruitless.  There  is  one  hill 
possessing  a  winding,  stony  track  which  is  the 
pride  of  the  designer.  It  is  hidden  from  tlie 
enemy  as  completely  as  any  work  could  possibly 
be.  An  instance  is  recorded  of  a  pass  which  had 
been  blown  up  by  the  Austrians  where  the  re- 
som'ceful  Italian  engineer  "  put  a  cement  founda- 
tion upon  the  irregidar  surface  caused  by  the  firing 
of  t'hree  mine  chambei-s,  and  upon  it  was  erected 
nine  days  after  the  declaration  of  war  a  bridge 
capable  of  caiTying  the  heaviest  trafiic  it  is  likely 
to  be  asked  to  bear — that  is  saying  much."  All 
of  which  would  appear  to  justify  the  comment 
that  truly  the  Italian  engineer  is  master  of  his 
art,  and  yet  he  is  but  a  type  of  the  arniy. 


Ti.»  n«™rf  o^„,M        In   accordance  with   the   pro- 
The  Road  Board  ,.     .i        -r^       i  ^ 

Reoort  visions     of     the     Development 

and  Road  Improvement  Funds 
Act,  1909,  the  fifth  annual  report  of  the  Road 
Board  has  just  been  issued.  It  contains  not  only 
an  account  of  the  ordinary  work  of  the  board,  but 
also  a  description  of  the  steps  taken  to  deal  with 
the  difficult  questions  that  arose  on  tlie  outbreak 
of  the  war.  The  experience  gained  in  former 
years  has  confirmed  the  board  in  their  opinion  that 
the  most  pressing  and  the  most  universal  need  is 
the  strengthening  and  improving  of  the  crasts  of 
existing  roads,  and  by  far  the  gi-eater  part  of  the 
funds  available  has  therefore  been  devot«d  to  this 
work.  Even  so  the  situation  is  not  being  fully 
met,  for  the  report  states  that  the  great  increase 
of  heavy  motor  traffic  on  many  miles  of  road  in 
many  districts,  and  the  difficulties  which  the  high- 
way authorities  have  found  and  will  continue  to 
find  in  maintaining  their  roads  in  water-bound 
macadam,  point  to  the  conclusion  that  practically 
the  ^^•hole  of  the  funds  at  the  disposal  of  the 
boai'd  will  be  required  to  assist  the  reconstruction 
of  the  heavily  trafficked  highways  of  the  countiy, 
with  t'he  result  that  unless  some  additional  source 
of  assistance  from  national  funds  towai-ds  that 
inevitable  work  of  reconstruction  can  be  found, 
schemes  of  new  road  construction  and  of  road 
«-idening    on    any  extensive  scale  will    probably 
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have  to  lie  deferred  indefinitely.  Unfortuuately, 
tlio  tibnoi-maJ  traffic  couditions  set  up  in  many 
districts  by  the  outbreak  of  wax  rendered  it 
necessary  to  suspend  for  the  time  being  the 
elassilication  of  roads  '(^'hich  had  been  undeitaien 
as  a  preliminary-  to  suggested  changes  in  the 
system  of  distribution  of  Imperial  revenues  in  aid 
of  local  taoiation.  On  the  other  hand,  ho^\^ever, 
the  war  has  thrown  much  work  of  a  special 
character  on  the  department,  largely  in  the 
direction  of  making  prepai-ation  for  the  execution 
of  necessary  works  in  areas  in  which  abnormal 
distress  might  arise.  In  addition  to  this  the 
board  undertook,  at  the  request  of  the  Army 
Council,  to  arrange  for  and  supervise  the  con- 
struction and  improvement  of  roads  required  for 
military  piu-poses,  the  cost  of  the  latter  work 
alone  amounting  to  nearly  £500,000  sterling.  The 
report,  which  also  contains  much  statistical 
information,  forms  a  record  of  the  woi-k  of  a 
strenuous  and  abnormal  year. 


The  Aberdeen  '^^^'f'^    ^PP^^.'-^    ^o    ^^.   f'"^. 

water  scheme.  d'^;>"!'^fact.on  m  the  '"'"ds  of 
certain  of  the  citizens  ot  Aber- 
deen in  regiu-d  to  the  proposals  of  the  town  council 
to  provide  the  city  with  an  adequate  supply  of 
pure  and  wholesome  water.  The  water  question 
lias  been  the  most  debated  topic  in  local  politics 
for  a  long  time  past,  the  controversy  having  turned 
mainly  ujion  whether  the  supply  should  be  drawn 
from  the  Dee  or  the  Avon.  Two  elections  have 
l>een  fought  on  this  question,  and  as  a  result  a 
Provisional  Order  has  been  obtained  providing  for 
the  water  being  drawn  from  the  foiiner  river.  The 
Bill  for  the  confirmation  of  this  Order  is  even  now 
before  Parliament,  and  it  really  seemed  as  though 
the  question  was  about  to  be  settled  once  and  for 
a'l.  At  the  last  meeting  of  the  city  council,  how- 
ever, something  in  the  nature  of  a  bombshell  was 
sprung  upon  the  assembly  by  the  presentation  of 
a  petition  from  a  number  of  prominent  citizens, 
in  which  it  was  suggested,  even  at  this  stage,  that 
a  new  and  independent  estimate  should  be  obtained 
for  a  supply  to  be  dra\\n  from  the  river  Avon. 
The  city  treasurer,  in  a  convincing  speech,  moved  : 
"  That  having  regard  to  the  fact  that  the  council 
had  already  obtained  a  report  on  the  river  Avon 
fi'om  the  engineers — Mr.  Roberts  and  Mr.  Hogg — 
and  that  the  points  refen-ed  to  in  the  memorial 
have  already  been  fully  considered,  and  having 
also  regard  to  the  advanced  stage  which  the  appli- 
cation for  a  Provisional  Order  in  connection  witli 
the  river  Dee  has  now  reached,  the  council  are  of 
opinion  that  they  would  not  be  justified  in  with- 
drawing the  application  and  entering  upon  a 
further  investigation  of  the  nature  indicated  in  the 
memorial,  and  reso'vc  that  a  reply  to  this  effect  bo 
returned  to  the  memorialists."  After  a  dis- 
cussion, in  which  some  support  was  accorded  to 
the  petitioners,  the  motion  of  the  city  treasurer 
was  carried  by  a  very  large  majority. 


The  War  and  "^*'  ^^®  ^^^^  meeting  of  the 

o«oH  u»i^»...„n»<,     Northumbei-land  County  Coun- 
Road  Maintenance,      -i    ,,  ,  ,      j^   ^i 

cil    the    annual   report   ot   the 

county  surveyor  was  presented,  and  in  it  attention 
wiis  drawn  to  the  ditficulties  which  have  occurred 
in  the  work  of  road  maintenance  since  the  begin- 
ning of  the  war.  The  extraordinary  shortage  of 
labour  has  been  responsible  for  the  abandonment 
of  much  of  the  work  which  would  have  been  under- 
taken during  the  year  in  normal  times,  while 
much  delay  has  been  caused  in  the  completion  of 
that  which  it  was  found  possible  to  do.  More 
over,  the  report  states  that  there  is  little  hope 
of  any  improvement  in  road  surfaces  during  the 
war.  On  the  other  hand,  the  work  of  providing 
foundation's  is  being  continued  in  pursuance  of 
the  wise  policy  adopted  by  the  council  of  executing 


works  of  permanence  as  far  as  possible.  In  these 
cu-cumstances  it  is  hardly  sui-prising  to  learn  that 
in  Northuinberlajid  the  roads  have  shown  no  signs 
of  improvement  over  theu-  condition  of  the  pre- 
vious year,  and  that  it  will  be  a  difficult  matter 
to  keep  them  up  to  their  present  standard  of 
efficiency  without  a  heavier  outlay.  This  is  the 
general  experience,  but,  as  we  have  recently 
pointed  out  on  more  than  one  occasion,  there  is 
considerable  danger  of  false  economy  in  this 
matter  of  highway  maintenance.  In  applying 
the  principle  that  only  necessary  work  should  be 
undertaken  at  the  present  time  care  must  be  taken 
lest  the  future  is  unduly  mortgaged  by  suffenng 
undue  deterioration  to  take  place.  It  is  not  in 
this  way  that  ultimate  saving  will  be  achieved. 


Wiltshire 
Main  Roads. 


At  the  last  meeting  of  the 
Wiltshire  County  Council  a  most 
interesting  report  dealing  more 
particularly  with  the  special  work  that  is  being 
caiTied  out  on  the  main  roads  in  the  military  area 
was  presented  by  the  Roads  axid  Bridges  Com- 
mittee. About  90  miles  of  roads  in  all  are  affected, 
and  about  4,000  tons  of  metal  are  being  used  each 
week.  It  will  readily  be  undei'stood  that  it  is  no 
easy  matter  in  these  days  to  secm-e  such  a 
quantity  of  matei-ial,  even  for  work  of  urgent 
national  importance,  and  a  necessary  corollary  of 
the  heavy  demands  made  by  the  military  autho- 
rities is  the  comparative  starving  for  the  time 
being  of  other  roads  in  the  county.  In  a  great 
many  places  these  ai'e  being  patched,  and  their 
condition  is  not  all  that  could  be  vyished  for. 
Road  users  will  no  doubt  be  ready  to  exercise  con- 
siderable patience,  reeilising  as  they  must  the 
extreme  urgency  of  the  natiouaJ  requirements  and 
the  consequent  difficult  conditions  under  which 
the  county  council  have  to  caii-y  on  their  ordinary 
work.  In  the  course  of  his  speech  the  chairman 
of  the  committee  referred  to  cert>ain  ci'iticisms 
which  had  been  made  as  to  the  heavy  expenditure 
on  the  rojids,  and  said  that  he  could  not  admit 
that  the  work  had  been  extravagantly  done. 
Apparently,  in  Wiltshire  as  elsewliere,  there  are 
certain  critics  who  still  have  to  be  taught  that 
present  saving  on  highway  work  is  an  utterly 
extravagant  policy  if  it  involves  the  abandonment 
of  necessary  work. 


Housing  in 
Johannesburg. 


It  appears  from  the  last 
annual  report  of  Dr.  Charles 
Porter,  the  medical  officer  of 
health  to  the  Municipal  Council  of  Johannesburg, 
a  copy  of  which  has  been  courteously  sent  to  us, 
that  the  difficulties  in  the  way  of  dealing  with 
slum  property  in  the  city  are  almost  insuperable, 
owing  to  the  present  state  of  the  law  in  the 
Colony.  Unfortimately,  there  is  in  existence 
neither  a  comprehensive  Public  Health  Act  nor 
a  good  Town  Planning  Act,  so  that  the  council  are 
quite  without  the  necessary  powers  to  deal  either 
with  the  problem  of  slum  clearance  or  with  that 
of  the  housing  of  the  native  population.  More- 
over, attempts  to  deal  with  these  matters  under 
the  existing  powers  to  make  by-laws  have  been 
rendered  largely  abortive  owing  to  adverse 
decisions  of  the  courts.  The  by-laws  at  present 
under  consideration  are  based  upon  the  procedure 
prescribed  by  those  sections  of  the  English  Hous- 
ing, Town  Planning,  &c.,  Act,  1909,  which  deal 
with  the  closing  and  demolition  of  houses  unfit 
for  human  habitation,  except  that  there  is  no 
appeal  from  decision  of  the  council  to  any  higher 
authority  coiresponding  to  the  Local  Government 
Board.  The  medical  officer  of  health  has  sug- 
gested that  there  should  be  such  an  appeal  to  the 
Department  of  the  Interior,  or  to  His  Honour  the 
Administrator,  but  to  create  an  effective  appeal 
of  this  kind  legislation  is  required. 
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The  Disposal   of   Liquid  Wastes  from   nflanufacturing 

Processes. 

CRITICISMS   OF   SEWAGE  COMMISSION'S   RECOMMENDATIONS. 


By  H.  MACLEAN  WILSON,  m.r.,  b.sc,   Chief   Inspector,   and   H.  T.   CALVERT,  m.sc,   ph. p. 
Chief   Chemical   Assistant   to    the   West    Riding   of   Yorkshire   Rivers    Board. 


XThis  important  report,  issued  this  week,  has  been  prepared  for  the  in-formation  of  the  West 
Riding  Rivers  Board,  and  is  of  particular  interest  in  view  of  the  forthcoming  meeting  of  the  Royal  Sanitary 
Institute,   at   Brighton,   at  which   the  final   report  of  the   Royal   Commission   will   be  discussed.] 


The  Ninth  Report  of  the  Royal  Commission  on 
Sewage  Disposal  deals  with  two  important  branches 
of  the  work  of  the  board,  the  disposal  of  liquid 
wastes  from  manufacturing  processes,  and  the  dis- 
posal of  liquid  and  solid  domestic  refuse  in  rural 
areas. 

The  commission  have  attacked  the  problems  dealt 
with  in  their  usual  comprehensive  and  effective 
manner,  and  it  is  a  pity  that,  as  they  recognise,  they 
have  not  been  able  to  devote  sufficient  time  and 
attention  to  the  large  questions  in  view.  It  may  lie 
permitted  to  say  that  this  report  is  much  more  read- 
able and  better  arranged  than  many  of  the  previou?., 
and  shows  the  great  pains  which  the  commission  and 
their  officers  have  Iseen  at.  If  it  is  necessary  to 
criticise  their  recommendations  somewhat  stringently 
it  must  be  taken  as  an  acknowledgment  of  the  im- 
portance and  weight  of  their  opinions. 

This  report  recapitulates  the  recommendations  of 
the  Third  Report  that  it  should  be  tlie  duty  of  the 
local  authority  to  provide  such  sewers  as  are  neces- 
sary to  carry  trade  efHuents  as  well  as  domestic 
sewage,  and  that  the  manufacturer  should  be  given 
the  right,  subject  to  the  observance  of  certain  safe- 
guards, to  discharge  trade  effluents  into  the  sewers:, 
of  the  local  authority  if  he  wishes  to  do  so.  (Third 
report,  par.  22.) 

In  the  Third  Report  it  was  also  recommended  tliat 
where  a  manufacturer  complies  with  the  regulations 
of  a  sanitary  authority  for  the  preliminary  treatment 
of  his  trade  refuse  he  "should,  generally  speaking,  not 
be  required  to  pay  for  its  disposal.  The  commission 
now,  however,  report  (par.  10)  "that  it  may  be  de- 
sirable that  local  authorities  should  have  a  general 
power  to  make  a  charge,  provided  that  the  charges 
were  lower  in  the  case  of  effluents  which  had  been 
subjected  to  preliminary  treatment  in  accordance 
with  the  regulations." 

The  necessity  is  emphasised  for  the  formation  of 
Rivers  Boards  throughout  the  country  and  of  a 
central  authority  with  a  staff  of  experts.,  one  of  whose 
functions  woidd  1>6  that  of  "  discovering  the  most 
efficient  and  economical  means  of  treating  the  dif- 
ferent classes  of  trade  liquids." 

They  say  (par.  32)  with  regard  te  some  trade  waste 
liquors  that  they  have  not  found  it  possible  to  purify 
them  at  reasonable  cost^  whereas  the  Commis.=ion  of 
1868  reported  (First  Report,  p.  %)  that— 
"of  the  many  polluting  liquids  which  now  poison 
the  rivers  there  is  not  one  which  cannot  be  either 
kept  out  of  the  streams  altogether,  or  so  far  purified 
before   admission   as   to   deprive   it  of   its   noxious 
character,  and  this  not  only  witliout  unduly  inter- 
fering with  manufacturing  operations,  but  even  in 
some  instances  with  a  distinct  profit  to  the  manu- 
fajcturer ;   and  even  in  those  cases  where  a  certain 
amount  of  expense  must  be  incurred  in  unremune- 
rative   operations,   the   use  of  the   purified    stream 
will  more  than  recompense  this  expenditure." 
In   this  report   the   commission   mainly    deal    with 
cases  where,  for  one  reason  or  another,  the  "  manu- 
facturers must  remain  responsible  for  the  treatment 
of  their  own  trade  liquids."    They  describe  different 
liquid  wastes,  the  processes  by  which  they   may  be 
purified,  and  the  standards  with  which  in  the  opinion 
of  the  commission   the   purified    effluents    ought    to 
comply,     classifying     the     liquid     wastes     in     three 
groups:  — 

(1)  Those  which  are  polluting  by  reason  of  the  sus- 
pended matter  which  they  carry  with  them  ; 

(2)  Those  which  are  polluting  mainly  because  of 
the  suspended  matter  wbich  they  carry  with  them, 
but  also  to  a  considerable  extent  because  of  the  dis- 
solved impurities  which  they  contain ;    and 

(3)  Those  which  are  polluting  mainly  because  of 
the  dissolved  impurities  which  they  contain. 


They  have  investigated  the  results  obtaiaed  by 
means  of  the  purification  plant  in  existence  at  various 
mills,  and  apparently  in  only  two  or  three  instances 
are  their  conclusions  based  on  their  own  experiments. 
The  information  given  with  regard  to  the  treatment 
of  trade  refuse  is  not  nearly  so  complete  as  that  given 
with  regard  to  the  purification  of  sewage  in  former 
reports^  and  would  not  indeed  be  of  much  service  to 
a  manufacturer  who  desired  to  construct  works,  for 
the  purification  of  his  refuse.  They  state  that  they 
can  only  indicate  the  lines  on  which  the  appropriate 
solutions  should  l>e  sought  (par.  12),  and  that  further 
time  and  experiment  are  necessary  for  the  elucidation 
of  the  subject. 

In  the  concluding  part  of  this  section  of  their  re- 
port the  existing  law  in  regard  to  manufacturing  pol- 
lution and  its  defects  are  discussed,  and  suggestions 
are  made  for  its  amendment.  The  most  important  of 
these  is  the  suggestion  that  a  system  of  legal 
.standards  should  be  set  up,  and  the  commissioners 
discuss  the  basis  upon  which  such  standards  are  to 
be  founded.  It  is  to  be  noted  (par.  102)  that  they 
have,  for  the  present  at  least,  departed  from  the 
principle  which  guided  them  in  fixing  a  standard 
for  sewage  pollutions — the  effect  of  the  discharges 
upon  the  streams — and  take  as  their  guide  the  amount 
of  purification  which  ha?,  been  found  practicable  by 
experience.  Thev  recognise  that  it  is  important  (par. 
11.3)  that  tlio  -i,iii.l,iids  for  different  trade  wastes 
should  be  mill  iiii  i-  far  as  may  be.  but  at  the  same 
time  they  ^llg■_;l  -t  -imidards  which  vary  somewhat 
even  for  liquids  of  similar  character. 

The  report  goes  on  to  sugges,t  alterations  in  the 
existing  law.  mainly  in  connection  with  the  estab- 
lishment of  a  central  authority,  and  concludes  by 
acknowledging  the  incompleteness  of  the  information 
they  have  been  able  to  acquire  and  the  necessity  for 
further   investigation. 

Dealing  with  the.se  subjects  in  the  same  order,  it 
w'll  l>e  recognised  that  the  opinion  expressed  in  the 
Third  Report  as  to  the  advisability  of  trade  refuse 
being  generally  treated  by  sanitary  authorities  along 
with  their  domestic  sewage  is  perfectly  sound.  It  is 
more  expensive  and  not  so  effective  for  each  manu- 
facturer to  deal  with  his  own  refuse,  and,  moreover, 
the  multiplication  of  purification  works  is  objection- 
able, both  because  of  the  risk  of  nuisance  in  crowded 
localities  and  because  of  the  increased  opportunity 
for  neglect  and  mismanagement.  It  seems  also  quite 
fair  that,  for  the  facilities  afforded  them,  the  manu- 
facturers should  contribute  to  the  expense  of  treating 
their  refuse,  as  the  commission  now  s,uggest.  Legis- 
lation on  these  lines  has  already  been  passed  in  the 
Ossett   Corporation    Act,   1914. 

There  is  little  need  to  discuss  the  recommendation 
that  a  central  authority  dealing  with  all  subjects  re- 
lating to  the  pollution  of  rivers  should  be  set  up,  as 
opinion  is  unanimous  on  that  point.  It  is  greatly 
to  be  regretted,  however,  that  the  laboiirs  of  the  com- 
mission have  been  brought  to  an  end  before  the 
establishment  of  such  an  authority,  so  that  the 
skilled  observers  of  the  commission,  who  have  for  so 
many  years  done  such  excellent  work,  could  continue 
their    labours   without   interruption. 

It  seems  to  be  suggested  that  all  work  of  investiga- 
tion and  experiment  should  be  done  by  the  central 
authority,  leaving  the  Rivers  Boards  only  the  duty 
of  watching  for  infringements  of  the  law.  This  would 
certainly  be  a  mistake,  for  the  Rivers  Boards  will 
l>e  much  more  intimately  associated  with  the  manu- 
facturers, and  their  officers  in  much  closer  touch 
with  the  various  problems  that  present  themselves. 
Some  means  should  be  devised  for  making  use  of  the 
services  of  the  Rivers  Boards  in  this  work  of  inves- 
tigation and  experiment. 
The  officers  of  the  central  authority  would  be  ex- 
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i.t?edingly  useful  in  testing  the  results  of  methods  of 
treatment  either  existing  or  proposed,  but  they  are 
not  at  all  likely  to  be  very  successful  in  devising  new 
nietliods,  and  no  practical  man  would  sugges^t  that 
they  would  be  very  useful  in  devising  new  trade  pro- 
cesses. In  this  connection  it  may  be  pointed  out  that, 
it  is  difficult  to  agree  with  the  view  of  the  oonniiis- 
sion  (par.  U)  that  it  is  unlikely  that  manufacturers 
will  discover  for  themselves  the  best  means  of  render- 
ing their  trade  liquids  harmless.  As  a  mutter  of 
fact,  nearly  all  the  existing  methods  of  purification, 
or  new  trade  processes  which  avoid  the  discharge 
of  liquid  refuse,  have  been  devised  by  the  manufac- 
turers themselves  or  by  the  chemists  and  engineers 
employed  in  connection  with  their  business;  these 
are  indeed  the  persons  most  likely  to  be  successful. 
As  has  been  stated,  the  recommendation  that  legal 
standards  for  trade  refuse  should  be  set  uii  is  of  the 
greatest  imijnrtanco.  In  considering  these  they  have 
divided  the  different  kinds  of  waste  liquids  under 
two  heads;  — 

(a)  Those   for  which  etiirieiit    purification    is    prac- 

ticable, and 

(b)  Those  for  which  efficient  purification  i.-.  not  in 

the  present  state  of  knowledge  practicable, 
and  tlie  grounds  for  this  division  do  not  apijear. 
For  instance,  among  tlie  liquids  in  class  (o)  they  place 
the  refuse  from  wool  scouring,  tanning,  and  brew- 
ing, liquids  which  are  most  difficult  to  purify, 
whereas  in  class  {h)  thej-  include  dye-waters  and  other 
refuse  from  the  textile  trades,  with  regard  to  the 
effective  purification  of  which  they  had  nuicli  evi- 
dence in  detail  before  them.  One  can  only  conclude 
that  they  have  not  had  time  to  consider  this  evi- 
dence, and  that  in  the  circumstances  the  opinion  of 
the  commission  of  1868  is  the  sounder  one. 

The  general  question  of  the  advisability  of  fixing 
legal  standards  for  sewage  effluents  has  been  dis- 
cussed in  the  report  upon  the  Eighth  Keport  of  the 
Royal  Commi?«ion,  jjresented  to  the  board  in 
February,  1913,  and  all  the  reasons  there  given  against 
the  adoption  of  such  a  recommendation,  and  all  the 
difficulties  which  surround  the  question  apply  with 
still  greater  force  in  attempting  to  fix  standards  for 
trade  effluents.  It  was  pointed  out  that  all  the 
officers  of  rivers  authorities  and  of  county  councils 
interested  in  rivers  polhition  had  stated  that  they 
did  not  think  it  was  practicable  to  fix  a  legal  standard 
for  sewage  effluents.  Since  then  the  experts  advising 
the  Association  of  Municipal  Corporations  have  re- 
ported that  they  believe  the  setting  uj)  of  a  standard 
of  purification  for  sewage  effluents  to  be  quite  im- 
practicable, and  the  inconsistencies  which  appear  in 
the  recommendations  of  the  commission  with  regard 
to  trade  effluents  go  far  to  ijrove  the  still  greater  im- 
practicability of  fixing  standards  for  these. 

For  the  present  at  least  (par.  102)  the  commission 
have  departed  from  the  principle  upon  which  they 
formulated  standards  for  sewage  effluents,  not  re- 
commending for  trade  effluents  that  the  standards 
should  depend  mainly  upon  the  volume  of  the  streams 
into  which  the  effluents  are  discharged,  but  that  each 
trade  should  have  its  own  special  standard  (pars. 
110,  HI,  128.). 

In  suggesting  standards  they  pay  no  heed  for  the 
present  to  the  effect  of  the  effluents  upon  streams, 
and  it  is  certain  that  many  effluents  conqilying  with 
their  requirements  will  be  most  deleterious,  often 
destroying  the  higher  forms  of  life  in  a  stream  and 
producing  profuse  fungoid  growths,  or  where  effluents 
are  strongly  acid  or  alkaline,  rendering  the  stream 
water  useless  for  manufacturers  lower  down. 

On  the  other  hand,  it  will  be  admitted  that  a  fixed 
standard  will  bear  very  hardly  uijon  some  manu- 
facturers, as  it  is  obvious  that  purification  works 
capable  of  producing  the  necessary  result  may  l>e 
ea.sy  and  cheap  to  construct  in  one  situation,  and 
yet  exceedingly  expensive  in  another.  The  commis- 
sion afterwards,  in  discussing  alterations  of  the  exist- 
ing law,  seem  to  recognise  this,  and  would  leave 
every  manufacturer  free  to  appeal  to  the  Court  that 
he  should  not  be  oVjliged  to  conform  with  the 
standard  fixefi  for  his  trade,  but  this  obviously  means 
that  the  suggested  standard  is  only  to  be  a  general 
'juide  and  not  fixed  and  unalterable. 

In  examining  the  standards  suggested  it  is  first  to 
Ij'-  noted  that  no  standard  methods  of  analysis  are 
fixed,  although  this  is  all-important  in  dealing  with 
trade  liquids.  In  the  appendix  (p.  154)  Dr.  McGowan 
:^uj.'gests  certain  methods,  but  states  also  that  further 
work  on  the  subject  is  necessary.  The  figures  given 
by  him  are  sufficient  evidence  of  the  necessity  for 
fixed  methods. 


It  is  not  easy  to  discover  the  principles  which  have 
.yuided  the  commission  in  their  choice  of  figures.  In 
regard,  for  example,  to  distillery  refuse,  brewery 
lofuse,  and  the  dischaiges  from  wool-washing— liquids 
with  which  the  commission  have  themselves  experi- 
mented—the standards  suggested  are  comparatively 
stringent,  although  these  liquids  are  among  the  most 
difficult  to  purify.  Moreover,  the  standard  suggested 
for  brewery  refuse  is  more  lenient  than  that  for  dis- 
tillery refuse,  although  the  difficulty  of  purifying  the 
latter  is  considerably  greater.  the  same  incon- 
sistency is  noticeable  in  other  cases. 

In  examining  tlie  evidence  upon  which  the  standards 
for  various  trades  are  based,  it  is  evident  that  the 
commission  had  before  them  iiuiii\  m-taiices  of  puri- 
fication works  producing  effliiini,-  ,i|  :i  luuch  greater 
degree  of  purity  than  the  staiidiiid  suggested.  For 
e.xample  (p.  -il),  they  had  evidence  that  156  samples 
of  print  works  eflUieiU  gave  an  average  of  5-3  parts 
of  suspended  matter  per  100,000,  and  that  32  of  these 
samples  cont-aiiied  practically  no  suspended  solids, 
and  yet  they  suggest  a  standard  of  6  parts  of  sus- 
pended matter  per  100,000.  The  standard  for  sus- 
pended matter  in  bleach  waste  has  apparently  (p.  51) 
been  fixed  on  the  same  system.  On  the  other  hand, 
because  of  evidence  of  good  results  in  certain  cases 
where  dye  waters  in  the  woollen  trade  are  treated, 
'.hey  have  'fixed  the  sla.ndard  of  suspended  matters 
at  4  parts  per  100,000,  and  a  similar  standard  has  been 
fixed  for  the  effluent  from  wood-pulp  paper  mills, 
l;ased  on  somewhat  similar  figures.  Again,  it  is  to 
be  noted  that  for  effluents  from  distilling,  brewing 
and  wool-scouring,  on  which  the  commission  them- 
selves carried  out  experiments,  they  have  recom- 
mended the  more  stringent  standard  of  3  or  4  parts 
of  susi)ended  matter  per  100,000,  and  one  is  led  to 
the  conclusion  that  if  the  commission  themselves  had 
experimented  with  the  other  classes  of  refuse  they 
would  have  found  tlieniselves  able  to  recommend  the 
more  stringent  standard.  They  had,  however,  plenty 
of  evidence  before  them,  as  appears  from  their  report, 
that  these  other  liquids  can  be  purified  so  as  to  comply 
with  this  higher  standard,  and  it  is  difficult  to  see 
what  further  evidence  they  would  suggest  should  be 
luought  to  persuade  the  central  authority  to  make 
tiiese  suggested  standards  more  stringent. 

By  fixing  a  standard  more  lenient  than  is  attained 
in  the  better-managed  purification  works,  the  com- 
mission are  favouring  that  carelessness  in  manage- 
ment which  is  one  of  the  greatest  difficulties  to  be 
met  with.  There  are  indeed  many  existing  works 
producing  effluents  possibly  complying  with  the  more 
lenient  standards  suggested,  which  could  do  much 
better  work  with  a  little  more  attention  on  the  part 
of  the  manufacturer. 

The  commission  of  1868  were  at  least  consistent. 
They  suggested  one  standard  for  all  liquids,  whether 
effluents  from  sewage  works  or  from  trade  processes^ 
This  commission  have  adopted  different  standards  for 
sewage  and  for  trade  refuse,  and  these  vary  for  sewage 
in  dilTerent  circumstances  and  for  different  classes 
of  trade  refuse,  while  the  principles  upon  which  the 
suggested  standards  for  the  two  kinds  of  effluent  are 
based  also  vary.  It  is  not  logical  to  fix  a  standard 
for  trade  refuse  allowing  more  suspended  matters 
and  a  much  greater  amount  of  organic  matter  than 
that  which  governs  the  discharge  of  sewage  effluents, 
(lerliaps  into  the  same  stream,  and  almost  at  the 
same  point,  and,  it  may  be,  in  less  volume. 

No  recommendation  is  made  for  dealing  with  the 
manufacturer  who  adopts  the  easy  method  of  comply- 
ing with  their  suggested  standard  by  dilution  of  his 
effluent.  If  a  manufacturer  has  a  plentiful  supply 
of  clean  water  he  can  easily,  by  simple  dilution,  make 
his  refuse,  however  foul,  comply  with  the  suggested 
standard,  and  if  the  clean  water  would  otherwise 
reach  the  river  it  is  obvious  that  the  manufacturer 
has  done  nothing  to  lessen  the  burden  of  pollution 
of  the  stream. 

One  great  objection  to  the  fixing  of  standards,  which 
must  always  be  based  on  existing  knowledge,  is  the 
resulting  discouragement  of  the  discovery  of  new 
methods  of  purification  or  new  trade  processes  by 
which  polluting  discharges  may  be  avoided.  It  is  in 
this  latter  direction  that  the  greatest  progress  is  to 
be  looked  for.  For  example,  in  the  case  of  coal- 
washing  refuse,  there  seems  to  have  been  no  suggestion 
of  re-use  of  the  effluents  at  the  time  of  the  commissions 
of  1865  and  1868,  wliereas  now  the  re-use  is  almost 
universal,  and  in  many  cases  there  need  be  no 
effluent  discharged ;  in  ammonia  recovery  from  gas 
—a  process  which  has  given  rise  to  most  polluting  and 
intractable    liquid    refuse— the    difficulty  of    dealing 
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with  the  refuse  has  led  to  the  introduction  of  processes 
in  which  little  liquid  refuse  is  produced,  and  that 
of  such  a  nature  that  it  can  be  used  up  on  the 
premises,  so  that  there  is  no  necessity  for  its  discharge. 
In  cleansing  wool,  processes  have  been  devised  which 
do  not  necessitate  the  discharge  of  any  intractable 
liquid  refuse.  In  the  case,  too,  of  other  kinds  of  trade 
refuse,  means  of  purification  have  been  devised — so 
effective  that  the  manufacturer  can  re-use  his  effluent 
instead  of  discharging  it  to  a  stream.  And  all  sucli 
discoveries  as  these  seem  to  be  ignored  in  fixing  legal 
standards  based  on  existing  methods  of  purification. 
The  suggestions  for  the  alteration  of  existing  law 
need  careful  consideration.  The  commission  divide 
cases  to  be  dealt  with  into  two  categories — where  a 
general  standard  has  been  prescribed,  and  where 
there  is  none. 

Where  a  general  standard  has  been  prescribed  the 
Rivers  Board, 
"  before  taking  proceedings,  shall  serve  a  notice  on 
the  manufacturer  specifying  the  requirements  of  the 
general  standard  and  the  period  within  which  the 
requirements  are  to  be  complied  with.  After  the 
expiration  of  that  period  proceedings  may  be  taken 
against  him  for  non-compliance  with  the  notice  (but 
on  no  other  ground — i.e.,  not  on  the  ground  that 
he  is  discharging  a  '  poisonous,  noxious  or  polluting 
liquid,'  but  only  on  the  ground  that  his  effluent  in- 
fringes the  particular  standard),  and  the  consent  of 
the  central  authority  shall  not  be  required  to  such 
proceedings.  The  proceedings  should  not  be  taken 
in  a  county  court  for  an  order,  but  in  a  court  of 
summary  jurisdiction  for  a  penalty.  The  court  may 
extend  the  period  in  which  the  requirements  are  to 
be  complied  with,  and  if  they  consider  that  it  is 
doubtful  whether  the  notice  can  reasonably  be  com- 
plied with,  they  shall  remit  the  question  to  the  cen- 
tral authority,  who  shall  confirm  or  modify  or  cancel 
the  requirements,  and  who  may  fix  a  period  during 
which  the  requirements  as  confirmed  or  modified 
shall  be  in  force  or  shall  be  cancelled,  as  the  case 
may  be.  The  central  authority  may  from  time  to 
time  extend  such  period,  but  on  the  expiration  of 
the  period  the  requirements  of  the  general  standard 
shall  be  deemed  to  be  again  in  force  in  regard  to 
the  works  in  question." 

This  appears  to  mean  that  the  court  is  not  obliged 
to  impose  a  j^enalty  even  should  they  decide  against 
the  defendant;  also  that  the  court  may  revise  the 
requirements  of  the  central  authority  and  say  whether 
the  general  standard  is  reasonable  in  the  particular 
case.  If  they  decide  that  it  is  unreasonable,  they 
have  to  remit  the  question  to  the  central  authority, 
who  shall  confirm  or  modify  or  cancel  the  general 
standard  they  had  themselves  set  up,  and  who  may 
fix  a  period  during  which  no  proceedings  can  be  taken 
by  the  Elvers  Board.  After  this  the  Rivers  Board 
may  again  apply  to  the  court  for  a  penalty,  and  may 
not  obtain  it. 

To  confine  the  proceeduigs  to  a  court  of  summary 
jurisdiction  will  renew  the  difficulties  which  the  board 
has  experienced  in  taking  proceedings  under  their 
Act  of  1894  l:)efore  a  bench  of  magistrates,  several  of 
whom  may  themselves  be  offenders  against  the  Rivers 
Pollution  Prevention  Acts,  and  -who  are  therefore  not 
likely  to  favour  the  imposition  of  penalties,  and  who 
are  extremely  likely  to  hold  the  view  that  any  standard 
suggested  is  much  too  severe. 

The  commission  definitely  suggest  that  no  manu- 
facturer is  to  be  proceeded  against  for  polluting  a 
stream,  but  only  on  the  ground  that  his  effluent  in- 
fringes the  particular  standard. 

Where  no  general  standard  has  been  prescriljed, 
tlie  Rivers  Board, 
"  before  taking  proceedings,  shall  serve  a  notic^ 
on  the  manufacturer  specifying  the  degree  of  puri- 
fication which  they  propose  to  require,  certifying 
that  means  are  available  lor  meeting  their  require- 
ments, and  prescribing  the  period  within  which 
their  requirements  are  to  be  met.  Within  one 
month  of  the  service  of  the  notice  the  manufacturer 
may  appeal  to  the  central  authority  against  the 
notice.  If  he  does  not  appeal  proceedings  may  be 
taken  against  him  after  the  expiration  of  the  pre- 
scribed period  as  if  the  requirements  of  the  notice 
were  a  general  standard  in  force  in  regard  to  his 
works.  If  he  appeals  the  central  authority  shall 
confirm  or  modify  or  cancel  the  requirements  of  the 
sanitary  authority.  If  the  central  authority  confirm 
or  modify  the  requirements,  such  requirements,  as 
confirmed  or  modified,  shall  be  deemed  to  be  tlie 
standard  in  forqe  in  regard  to  the  works  of  that 
manufacturer  for  such  period  as  the  central  autho- 


rity sliall  specify.    The  central  authority  may  also 
extend  the  period   within   which  the   requirements 
must  be  complied  with,  and  on  the  expiration  of 
such  period  as  prescribed  or  extended  proceedings 
may  be  taken  without  the  consent  of    the  central 
authority  for   the   recovery   of   a   penalty   for   non- 
compliance with  the  standard  in  force.    If  the  cen- 
tral authority  cancel  the  requirements  for  a  period 
no  jiroceedings  shall  be  taken  within  that  period." 
It  would   apparently  be  quite  possible    in   such   a 
case     for   the   Rivers     Board     to     fix     a     provisional 
standard,  for  the  manufacturer  to  appeal  to  the  cen- 
tral  authority  for  this  standard   to  be  modified,   for 
the  Rivers  Board  to  apply  to  the  court  for  a  penalty, 
for  the  manufacturer  to  represent  to  the  court  that 
the  standard  was  too  stringent,  for  the  court  to  refer 
the   matter   again  to   the   central   authority,   for   the 
central  authority  to  confirm  or  alter  tlieir  previous 
decision,  and  fix  a  period  within  which  no  proceed- 
ings may  be  taken  by  the  board,  after  which  the  board 
would  again  have  to  apply  to  the  court,  wlio  might 
Or  might  not  impose  a  penalty. 

It  is  difficult  to  see  that  this  mode  of  legal  action 
is  any  better  than  that  under  the  existing  law,  or 
what  is  to  be  the  advantage  of  fixing  legal  standards 
if  there  may  be  an  appeal  against  them  in  every  case. 
The  procedure  of  the  Rivers  Board  would  certainly 
not  be  any  more  direct  or  less  cumbrous  than  at 
present.  Each  case  might  have  to  be  argued  m  full 
both  before  the  central  authority  and  the  court,  and 
finally  the  court  might  impose  no  substantial  penalty; 
so  that  it  would  pay  the  manufacturer  to  employ  every 
legal  device  for  delay,  and  thus  to  postpone  the  ex- 
pense of  constructing  purification  works. 

The  sugge.sted  alteration  of  the  law  seems  expressly 
to  nullify  the  recommendation  that  there  should  be 
prescribed  standards,  since  it  is  suggested  that  they 
can  be  altered  in  any  individual  case  on  appeal 
cither  by  the  Rivers  Board  or  the  manufacturer.  The 
alteration  of  law  would  not  in  practice  differ  much 
from  that  suggested  in  the  1913  report— that  a  Rivers 
Board  should  be  able  to  call  upon  a  polluter  to  use 
the  best  practicable  and  reasonably  available  means 
to  purify  his  refuse,  and  if  any  dispute  upon  this 
point  arises  it  should  be  referred  to  the  proposed 
central  authority,  "  whose  opinion  should  be  decisive, 
and  whose  certificate  should  be  accepted  as  conclusive 
evidence  and  a  bar  to  all  proceedings  under  Rivers 
Pollution  Prevention  Acts.  If  the  circumstances  of 
the  case  were  to  alter,  or  it  better  methods  of  puri- 
fication were  discovered,  the  case  might  again  be 
referred  to  the  central  authority  for  their  decision." 
But  it  seems  uncalled  for  to  submit  the  requirements 
of  the  central  authority,  settled  presumably  after  a 
local  inquiry,  to  a  magistrate's  court,  unskilled  in 
such  matters  and  possibly  biassed. 

Standards  published  from  time  to  time  by  the 
central  authority  would  be  useful,  not  as  showing 
legal  requirements,  but  as  guides  to  show  what  they 
might  consider  reasonably  good  effluents  under  ordi- 
nary circumstances,  and  would  then  have  much  the 
same  value  as  the  standards  of  comparison  at  present 
in  use  by  the  Rivers  Board  and  other  similar  autho- 
rities. 

It  may  be  argued  that  there  is  little  difference 
between  the  proposals  of  the  commission  and  those 
suggested  in  the  report  to  the  board  of  1913,  inasmuch 
as  there  is  the  possibility  of  appeal  either  for  the 
manufacturer  or  for  the  board  in  any  case.  But  this 
is  rather  evidence  that  the  suggestions  of  the  com- 
mission that  legal  standards  should  be  prescribed 
have  failed,  and,  what  the  proposals  of  the  commission 
really  amount  to  is  that  the  Rivers  Board  or  the 
central  authority  should  declare  what  quality  of 
effluent  in  any  individual  case  could  be  considered 
.satisfactory,  and  that  the  central  authority  should 
finally  decide  whether  the  manufacturer  is  doing 
everything  practicable  to  produce  such  an  effluent. 
The  machinery  suggested  by  the  commission  for 
reaching  this  end  seems  to  be  somewhat  cumbrous, 
and  would  leave  many  opportunities  for  delay  on  the 
part  of  the  manufacturer. 

With  regard  to  proceedings  by  riparian  owners 
against  manufacturers,  the  commission  have  made  no 
recommendation.  In  their  Fifth  Report  (par.  318) 
they  reoommended  that  no  action  should  be  allowed 
to  be  brought  in  respect  of  damage  alleged  to  be  due 
to  the  discharge  of  a  sewage  effluent  which  complies 
with  the  standard  fixed.  They  recognise  (par.  106) 
that  there  is  a  distinction  between  the  case  of  a  sani- 
tary authority  dealing  with  sewage  in  the  execution 
of  a  public  duty,  and  a  manufacturer  discharging 
refuse  from  a  profitable  trade  process. 
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The  proposals  of  the  oomniissiou  that  the  Rivers 
Board  should  be  notified  at  least  a  month  beforehand 
of  the  proposed  discharge  of  trade  refuse  from  any 
new  source,  that  the  Rivers  Board  should  have  statu- 
tory authority  for  inspeeting  works  and  rivers,  and 
facilities  for  taking  samples,  and  that  the  power  should 
be  given  to  demand  purification  of  waters  proceeding 
from  mines,  would  be  welcome  additions  to  the  powers 
of  the  board. 

The  report  closes  by  confessing  that  the  commission 
liave  been  quite  unable  to  complete  the  investigations 
which  they  would  desire.  In  various  parts  of  the 
report  the  commission  acknowledge  the  incomplete- 
ness of  their  labours,  and  it  is  to  be  regretted  that 
they  have  committed  themselves  to  recommendations 
so  important  without  having  been  able  to  study  the 
various  questions  more  closely. 

THE    DISPOSAL    OF    LIQUID    AND     SOLID 
DOMESTIC  REFUSE  IN  RURAL  AREAS. 

This  subject  is  not  dealt  with  in  any  great  detail, 
nor  ife  there  anything  very  striking  in  the  recom- 
mendations of  the  commission.  They  point  out  that 
where  the  population  is  at  all  dense,  and  where  there 
is  an  abundant  water  supply,  sewerage  and  a  water 
carria<:e  system  are  almost  necessarily  involved. 
Their  remarks  will  be  taken  in  many  cases  as  rather 
too  favourable  to  the  provision  of  cesspools,  which 
can  only  be  looked  upon  as  evils  even  when  unavoid- 
able. They  appear  to  suggest  that  in  villages  of 
scattered  houses  excreta  and  slop  water  should  be 
disposed  of  upon  the  gardens,  somcwliat  after  the 
well-known  method  advocated  by  Dr.  V.  Poore ;  bnt 
all  sanitary  officers  who  have  had  rural  districts  under 
their  charge  know  how  difficult  it  is  to  ensure  the 
absence  of  nuisance  when  such  methods  are  resorted 
to.  In  theory  the  plan  is  excellent;  in  practice  it 
may  lead  to  intense  local  nuisance,  although  it  has 
the  advantage  that  it  prevents  river  pollution  which 
might  otherwise  be  caused. 


ASPHALT  ROAD  CARPETING  AT  ALDERSHOT. 


A  party  of  engineers  and  surveyors  were  the  guests 
of  Clarmac  Roads,  Limited,  at  Aldershot  recently, 
and  were  afforded  the  opportunity  of  witnessing  the 
process  of  laying  that  firm's  Clarphalte  asphaltic  road 
carpeting.  Seats  had  been  reserved  on  the  11.4.5  a.m. 
train  from  Waterloo,  and  on  arrival  at  Aldershot  (he 
party  were  conveyed  by  motor  cars  to  the  Royal  Hotel, 
where  luncheon  was  served.  The  chairman  of  the 
company.  Mr.  Allbach.  presided,  and  in  the  cour.se 
of  an  interesting  speech  made  reference  to  the  asso- 
ciation of  the  firm  with  Claridge's  Patent  Asphalt 
Company,  Limited — which  had,  he  observed,  been 
established  over  three-quarters  of  a  century — and  to 


the  fact  that  they  were  also  concerned  in  the  manu- 
facture of  tar-macadam  under  the  name  of  Clarmac 
—which  is  made  from  hard  cold-blast  slag,  with  a 
tar-compound  as  a  matrix. 

The  party  afterwards  proceeded,  under  the  guidance 
of  Mr.  F.  C.  Uren,  the  engineer  and  .surveyor  to  the 
Aldershot  Urban  District  Council,  to  Boxall-lane, 
where  the  work  of  laying  Clarphalte,  1  in.  thick,  on 
the  existing  water-bound  macadam    was  in  progress. 

The  compo.sition  of  the  material  was  fully  described 
and  criticism  was  invited,  but  the  general  opinion 
was  that  the  method  of  manufacture  and  laying  was 
very  satisfactory.  After  inspecting  roads  of  other 
descriptions,  visits  were  paid  to  the  German  intern- 
ment camp  at  Frimley,  and  on  the  return  to  Aldershot 
tea  was  served  at  the  Royal  Hotel. 


EXAMINATION  QUESTIONS   IN   ROAD 
CONSTRUCTION. 


[The  following  suggestions  and  "  model  "  questions 
have  been  sent  to  us  by  a  valued  contributor,  who 
asserts  that  ho  has  been  studying  Mr.  BouJnois' 
"  Glossary  of  Road  Terms,"  and  that  when  he  got  to 
the   word  "  craze  "  he   became  "  incrassated."] 

INSTKUCTIONS     TO     CANDIDATES. 

In  answering  the  questions,  tar  [as  specified  by  the 
Road  Board],  and  not  ink,  is  to  be  used. 

All  paper  must  have  a  sharp  "  arris,"  and  asphalle 
must  be  spelt  without  the  final  "  e." 

Bench  marks,  for  identification  must  be  ijlaced  on 
the  top  rightrhand  corner  of  each  pai3er. 

No  "bifurcations"  or  "cant"  will  be  allowed,  and 
"boning"  will  disqualify. 

Candidates  must  have  a  "  cross-grip "  of  all  the 
suljjects,  and  are  not  to  show  any  "depression," 
"fretting,"  or  too  much  "diffusion." 

The  answers  must  on  no  account  bo  allowed  to 
"  imbricate,"  but  must,  it  possible,  "  incrassate." 

"Obsolescence"  will  be  discouraged,  and  marks 
will  be  deducted  for  "random"  work  or  "packing." 

The  aim  of  each  candidat-e  should  be  "  resilience." 

All  candidates  will  be  "  segregated "  during  the 
examination. 

The  examiners  reserve  all  "  caloric "  to  them- 
selves, and  the  right  to  macadam  fuss  if  necessary. 

A  "  jjenetrometer  "  will  be  used  to  discover  the  real 
value  of  the  answers,  and  not  the  "  percussion  test," 
as  the  examiners  are  not  in  possession  of  a  small 
"  monkey." 

MODEL    QUESTIONS. 

(1)  (a)  Why   do   you  put   a   "carpet"    on    a    road 

"  bed  "  ? 
(t)  Has    a   "seal-coat"    anything   to    do    with    a 

seal-skin,  especially  when  "patched"? 
(c)  Must  the  bed  be  a  "  cushion  bed  "  ? 

(2)  What  makes  the  best  "  dish "  of  the  following 

articles — "  Stone  grapes,"   "  Chips,"   "  Herring- 
bone," or  a  "Sub-crust";   are  they   "meaty," 
and  which  of  them  is  the  best  "  filler  "  ? 
(3J  Has   the    "  breeze "    on  the   surface   of   a  road 
anything  to  do  with  the  "  waves  "  ? 

(4)  Where  did  they   "  Pitch   Mac  "  .'    Why  did  the 

"  Rag  bolt,"  and  where  ?  What  made  the 
"  Rock  drill  "  ?  What  made  the  "  Sand  blast"  .' 
and  did  it  "Blast  Furnace  Slag"  ? 

(5)  What  is  the  "affinity"  between  Poly  Cycle  and 

Anne  Thracine,  or  is  there  no  "bond"? 

(6)  Why  is  it  necessary  to  give   a  road   a   "  stock- 

ing," and  has  this  anything  to  do  with  the 
"  toe "  of  an  embankment  ?  Does,  the  word 
"  topping  "  apply  in  this  case  ? 

(7)  Does  the  expression   "corduroy"   apply   to  the 

"carpet"  or  the  surveyor's  breeks  ? 
(8;  What  did  the   hammer  say  when    it    saw    the 
"stone      dressing"?     [Note.  —  The      following 
obvious    answers    are    disallowed :     (1)  "  Axe " 
me.    (2)  You  are  a  "  free  stone."] 

(9)  When  is  a  "hanging  road"  on  it.-;,  "haunches," 

and  should  it  be  "  scarified,"  or  would  "  rack- 
ing" meet  the  case? 

(10)  \A'hat  is  the  difference  between  sentiment, 
"centimetre,"  and  "sediment"?  and  is  the 
"  Dandy  "  always  "  siding  "  ? 

All  rights  reserved. 
Given   under   my    "way-leave"    this   25lh   day   of 
Augustj  1915,  at  Colney  Hatch. 

"Keck  Parbuckle." 


Rural  Council's  Complaint. — The  attention  of  the 
Droxford  Rural  District  Council  was  recently  called 
to  the  fact  that  a  number  of  the  roadmen  who  were 
discharged  in  order  that  they  might  be  employed  in 
agricultural  work  had  since  been  emplo.yed  by  the 
county  council.  Several  councillors  complained  of 
the  action  of  the  county  council.  It  was  argued  that 
if  the  county  council  desired  to  take  their  men  they 
should  have  mentioned  it  first,  because,  after  all, 
although  they  were  different  bodies,  they  were  doing 
the  same  work  in  respect  of  the  roads.  It  was  there- 
tore  wrong  that  they  should  enter  into  competition 
at  a  time  like  the  present.  The  council  decided  to 
ask  the  Local  Government  Board  to  investigate  the 
matter. 
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EASTERN   SUB-DISTRICT   MEETING  AT   CROMER. 


Gratifying  success  attended  the  meeting  of  tlie 
Eastern  Sub-district  (Suffolk,  Norfolk  and  Cambridge) 
held  on  Saturday  last  at  Cromer,  and  the  useful  dis- 
cussions which  took  place  in  the  course  of  the  pro- 
ceedings should  be  a  distinct  encouragement  to  other 
districts  of  the  institution  to  consider  the  prac- 
ticability of  arranging  similar  gatherings  of  the  mem- 
\yevs  within  their  areas.  Meetings  of  this  character, 
carried  through  with  the  necessary  thoroughness,  as 
was  that  of  Saturday,  would  seem  to  be  one  of  the 
most  effective  means  yet  devised  for  assisting  the 
development  of  the  institution. 

Those  present  at  Cromer  included  Messrs.  H. 
Blewitt  (Oulton  Broad),  R.  Croome  (Cromer),  H. 
Collins  (Colchester),    E.    H.    Essex    (Leyton),  J.  H. 


Mr.   E.   Choome, 

Surveyor  to  tlio  Cromer  Urban  District  Council. 

[Mr.  Croome  is  a  son  of  the  late  Mr.  Evelyn  Eobert  Hayle 
Croome.  land  agent  and  surveyor,  of  Tewkesbtiry.  He  was 
articled  to  Mr.  G.  P.  Milnes,  ASSOC. m.inst.c.b.,  architect  and 
surveyor  of  Stroud,  engineer  and  surveyor  to  the  Stroud 
Urban  District  Council,  and  ;i  rfiiitect  t-i  tlic  Stroud  Joint 
Hospital  Board.  In  1899  he  ».i-  ;iii"intc.l  in  cliarge  of  the 
Cromer  office  of  Mr.  A.  F.  Sri.tt.  i  s  i  ,  .urlnteet  and  sur- 
veyor of  Norwich,  surveyor  tn  flte  CiMTiier  I'rljan  District 
Council,  and  engineer  to  the  Kriiiiii.'liam  Hural  District 
Council.  In  1907  he  became  surveyor  to  the  Cromer  Urban 
District  Conncil,  since  when  lie  has  carried  out  the  follow- 
ing w^orks :  Isolation  hospital  ( i*4,.^00i.  v'ublic  conveniences 
I £2.200),  septic  tanks  and  exteiisj..iis  nf  sewer  outfall  (£3.727), 
storeyard  (£2,500),  fire  stati.ni  i  £l.i:,Oi.  lemeterv  (£4.500), 
<iestnictor  (£1,500).  public  oflice^.  inortuaTy.  and  stables; 
also  a  large  amount  of  sewerat:e.  read  imin-ovements  and 
construction,  and  the  usual  work  required  in  a  progressive 
and  rising  seaside  resort,  including  private  street  works  to 
the  value  of  £12,000.  Other  matters  in  which  he  has  been 
engaged  include  the  laying  out  of  several  building  estates 
in  Cromer  and  the  district,  and  sewerage,  sea  defence,  and 
road  works  in  several  parishes  within  the  Erpingham 
Eural  District.) 

French  (Harwichl.  J.  E.  Hattersley  (Saxiiiiin.lliarii). 
G.  W.  Lingwood  (Stowmarket),  J.  E.  Meat!  ilp.-wicli'). 
F.  W.  Smart  (Bedford),  F.  Hall  Smith  (Slicrinyham) 
and  R.  E.  Wilson  (Leiston). 

In  welcoming  the  members  the  Ch.mkman  op  the 
Ukban  District  Council  (Mr.  D.  Davison)  said  his 
only  regret  was  that  they  had  come  to  the  town  at 
a  time  when  conditions  were  far  from  being  normal 
Such  gatherings  were,  however,  very  useful,  for  they 
■must  all  realise  that  public  .services  must  go  on  very 
much  the  same  as  usual,  and  by  meeting  together 
and  exchanging  views  tliey  could  be  mutually  helpful 
one  to  the  other.  Speaking  as  one  who  had  had  some 
experience  in  public  departments,  one  of  the  things 
in  modern  administration  which  liad  struck  him  was 
the  development  in  trained  and  educated  service 
which  had  taken  the  place  of  uneducated  and  rule- 
of-thumb  methods.  That  was  of  great  importance 
from  the  point  of  view  of  the  public  health  of  the 
community,  and  particularly  so  at  a  time  when  they 
were  obliged  to  put  forth  their  greatest  efforts  to  main- 
tain public  efficiency  at  an  adequate  standard  in  face 
of  the  severe  economies  which  they  were  called  upon 
to  practi.se.  He  thought  they  would  find  in  Cromer 
some  matters  of  great  interest.  They  had  an  espe- 
cially good  health  service,  and  they  weuld  .see  that 
the  aim  of  successive  councils  had  been  to  create  and 
maintain  a  high  level  of  public    health    conditions. 


The  cost  had  been  heavy  to  such  a  small  community, 
but  he  thought  it  would  be  difficult  to  find  another 
town  which  would  surpass  them  in  cleanliness,  method 
and  good  order. 

Mr.  Harold  Collins,  in  proposing  .a  vote  of  thanks 
to  Mr.  Davison,  said  he  had  not  the  slightest  doubt 
that  meetings,  even  in  a  comparatively  small  place 
like  Cromer,  were  exceedingly  valuable.  Members  who 
never  went  outside  their  own  towns  were  apt  to  get 
into  a  groove.  There  was  always  something  to  learn 
elsewhere. 
The  vote  of  tlianks  was  carried. 
In  the  absence  of  the  president  and  chairman  of 
the  district  (Mr.  H.  T.  Wakelam),  who  is  away  on  the 
Continent,  Mr.  Collins  was  voted  to  the  chair. 

The  minutes  of  the  previous  meeting  havings  been 
read  and  confirmed,  it  was"  announced  that  apologies 
[or  non-attendance  had  been  received  from  Messrs. 
W.  S.  Powell  (Norwich),  C.  Harrison  (East  Stow),  J. 
Dunn  {Chesterton),  H.  Wood  (Norwich),  R.  S.  W. 
Perkins  (Ely  County).  F.  L.  Bin-ch  (East  Dereham), 
J.  W.  Cockr'ill  (Great  Yarmouth),  W.  Starkie  (Wilton), 
J.  Julian  (Cambridge),  .\.  E.  Collins  (Norwich)  and 
C.  L.  Hamby  (Beccles). 
The  question  of 

HOW    TO    PUT    MORE    LIFE    INTO    THE 
EASTERN    DISTRICT. 
was   afterwards   introduced    liy   Mr.   E.   Croome.   the 
surveyor  to  the  Cromer  Urban  District  Council. 

Mr.  Croome  said  he  was  afraid  he  held  rather 
strong  views  on  the  apathy  and  lack  of  interest  of 
members  generally  in  the  institution.  Had  they  ever 
really  thought  what  the  institution  might  l>e  to  sur- 
veyors, and  of  what  little  practical  use  it  was  ? 

Was  not  the  institution  like  a  wheelbarrow — 
capable  of  doing  much  good  work,  but  requiring 
pushing  to  do  it  ? 

He  knew  only  too  well  the  general  dissatisfaction 
among  many  of  the  rank  and  file  with  whom  he  had 
come  into  contact.  He  only  here  referred  to  it  as 
probably  the  chief  reason  for  the  lack  of  life  in  that 
district. 

Several  years  ago  Bedfordfliire,  Hertfordshire, 
Northamptonshire,  Essex,  Huntingdon,  Berkshire, 
Cambridgeshire,  Suffolk,  Norfolk,  and  part  of  Middle- 
sex were  lumped  together  to  form  an  Eastern  Dis- 
trict. What  was  the  result?  \Miy,  what  anyone 
with  a  little  foresight  should  have  anticipated — prac- 
tically an  East  iMetropolitan  District.  In  1912-13 
there  were  six  meetings — four  in  London  and  two 
just  outside.  In  1913-14  there  were  meetings,  in 
London,  Hounslow,  Chelmsford,  and  Ipswich :  and 
in  1914-15  at  London,  Southend,  Bedford,  Tilbury, 
and  Norwich. 

Now,  it  was  obvious  that  Norfolk  and  Suffolk  sur- 
veyors were  not  wildly  enthusiastic  about  a  system 
which  meant  spending  tho  best  part  of  two  days  and 
£2  in  order  to  visit  London  to  listen  to  Metropolitan 
surve.vor.'^,  discussing  the  problem  of  how  to  "make  a 
good  road  at  15s.  per  super,  yard,  when  most  of  them 
thought  themselves  very  fortunate  if  they  were  allowed 
15d.  to  do  it.  On  the  other  hand.  Metropolitan  sur- 
veyors were  not  interested  in  their  troubles. 

He  had  a  strong  objection  to  multiplying  associa- 
tions having  practically  the  same  object,  and  had 
often  a.sked  himself  why  certain  counties  and  dis- 
tiicts  felt  the  need  of  a  Surveyors'  As.sociation — 
Somerset,  for  instance — when  their  own  institution 
should  be  all-sufficient.  He  thought  the  answer  was 
that  most  of  them  felt  tlie  need  of  something  more 
practical,  even  if  a  trifle  less  heroic  than  such  a 
liaper,  for  instance,  as  was  given  at  Yarmouth  about 
"Cities  Beautiful  )iy  the  Sea,"  in  which  the  writer 
advocated,  among  otiier  things,  that  main  streets 
should  at  least  be  lighted  to  "  new.spaper  "  standard. 
Even  supposing  that  standard  was  possible,  he  could 
not  see  anything  particularly  beautiful  about  it.  It 
was  certain  the  suiveyor  who  seriously  suggested  it 
to  his  council  would  be  considered  a  briglit  beaut.v- 
Besides,  was  it  altogether  advisalile  to  encourage 
people  to  walk  about  the  .=treets  reading  newspapers  ? 
That  scheme  was  more  suitable  for  a  medical  con- 
gress than   a  meeting  of  .surveyors. 

Now,  the  strengtli  of  a  .society  largely  consisted  in 
the  unity  of  action  which  characterised  its  proceed- 
ings, and  this  could  only  be  arrived  at  by  encourag- 
ing  in   every   possible   way   the    closest    association 
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among  the  members.  How  was  this  to  be  eno<Mir- 
aged  ?  \Miy,  by  local  meetings  on  the  lines  of  the 
comity  associations  he  had  referred  to.  The  advan- 
tages of  these  meetings  would  be  many — (1)  It  would 
encourage  the  institution  to  "  wag  its  tail,"  as  it 
were.  He  did  not  believe  in  the  tail  wagging  the 
dog,  but  he  did  believe  a  healthy  dog  should  wag  its 
tail.  The  rank  and  file  should  be  considered  a  little 
more  than  they  were.  (.2)  They  should  get  to  know 
their  neighbours ;  for  instance,  he  knew  many  sur- 
veyors, but  only  three  Norfolk  members.  It  might 
be  fortunate  for  them  not  to  know  him,  but  he  was 
sure  it  was  unfortunate  for  him  not  to  know  them. 
(3)  They  could  talk  over  their  own  little  problems. 
He  used  the  word  little  in  comparison  with  the 
problem  of  lighting  streets  to  "newspaper  standard." 
For  instance,  Cromer  suddenly  decides  to  grapple 
with  an  epidemic  of  what  are  called  "  temporary 
buildaigs,"  for  want  of  a  tetter  name.  What  pro- 
cedure had  been  found  best  in  adjoining  districts  ? 
Sheringham  has,  say,  found  Rocmac  most  successful 
for  roads.  Mr.  Hall  Smith's  experience  would  be  of 
far  more  practical  use  to  them  than  an  elaborate 
paper  on  the  same  material  used  in  some  large  centre 
under  totally  different  conditions.  (4)  They  could 
visit  works  of  interest.  Probably  quite  near  at  hand 
instructive  works  were  in  progress,  and  it  only 
needed  someone  to  bring  to  those  who  would  l)e  only 
too  pleased  to  show  those  who  would  be  only  too 
glad  to  see.  (5)  They  could  occasionally  ask  a  mem- 
ber— not  necessarily  in  the  district — to  speak  to  them 
on  a  particular  subject  upon  which  he  was  an  acknow- 
ledged authority,  and  in  which  they  were  particularly 
interested — say  tar-macadam. 

Other  advantages  had  suggested  themselves  to  him, 
as  doubtless  they  had  to  those  present,  but  these  were 
sufficient  to  go  on  with. 

Now,  how  was  this  millennium  to  be  reached  ?  Mr. 
Webb,  formerly  secretary  of  the  Eastern  District, 
and  Jlr.  Mead,  of  Ipswich,  were,  he  believed,  the 
prime  movers  in  a.  step  in  the  right  direction  l\v 
dividing  the  Eastern  Di.-trict  into  sub-districts,  and 
he  was  sufficiently  optimi.-itic  to  think  one  more  step 
in  the  right  direction  could  l>e  taken  by  sub-dividing 
the  sub-district,  each  county   forming  a  branch. 

If  this  was  found  successful  in  that  district  it 
might  be  extended  to  others,  with  the  result  that  each 
district  would  be  composed  of  a  certain  number  of 
branches. 

A  branch  would  be  worked  as.  follows :  A  chairman 
and  .secretary  would  be  appointed  annually,  the  chair- 
man to  hold  office  for  one  year  only.  At  least  three 
meetings  would  be  held  annually^  one  of  these 
meetings  to  i>e  a  joint  one  of  the  sub-district,  to  be 
held  in  each  county  in  turn.  Tlie  place  of  branch 
meetings  would  l>e  decided  by  the  majority  of  mem- 
bers at  the  previous  mootings.  Opportunity  should 
be  taken  to  visit  any  interesting  works  in  progress. 
and  such  visit  might  be  combined  with  one  of  the 
ordinary  meetings,  of  the  branch.  As  occasion  sug- 
gested, some  member  who  was  an  acknowledged 
authority  on  some  particular  subject  of  special  in- 
terest to  members  should  be  asked  to  address  a 
meeting.  Only  members  of  the  branch  would  he 
invited  to  attend  branch  meetings. 

The  sub-district  would  l>e  worked  as  follows:  The 
chairman  and  secretary  of  each  branch  would  form 
the  committee  for  the  sub-division.  A  chairman  and 
secretary  would  be  appointed,  the  chairman  to  hold 
office  for  one  year  only  and  be  a  member  of  each 
branch  in  turn.  One  meeting  at  least  would  be  held 
annually.  At  this  meeting  one  member  would  be 
elected  as  the  representative  of  the  sub-district  on 
the  council,  and  two  members  on  the  committee  of 
the  Eastern  District. 

That,  briefly,  was  his  scheme.  The  advantages  he 
claimed  for  it  were  as  follows:  — 

Frequent  and  regular  meetings,  at  a  convenient 
centre,  at  little  expense  to  members  attending — 
bringing  the  in.?titution  to  their  door. 

These  meetings  would  enable  them  to  get  into  touch 
with  their  neighbours  for  (1)  social  intercour.se,  (2) 
exchange  of  ideas,  (3)  discussion  of  local  matters  of 
interest^such  as  the  carrying  out  of  a  new  Act,  or 
.some  experimental  road  work. 

He  might  as  well  at  once  admit  that  the  sub-district 
hardly  seemed  ripe  for  immediate  division  into  county 
branches;  for  instance,  Norfolk  at  present  had  four- 
teen members,  Suffolk  twenty-two,  and  Cambridge 
nine.  There  were  still  several  surveyors  in  each 
county  fully  qualified  to  become  memVjers;  these 
should  be  "  roped  in,"  and  probably  would  be  if  thev 
showed  a  little  more  life. 


He  would  tor  the  present  draw  a  line  from  Ely  to 
Soiithwold,  and  have  a  branch  for  members  north 
of  that  line,  and  another  tor  those  to  the  .-^outh  of  it. 
That  would  give  the  north  branch  a  start  with  twenty 
members,  and  the  south  twenty-five. 

The  proposal  for  the  sub-district  to  have  direct 
representation  on  the  council,  and  on  the  committee 
of  the  Eastern  District,  was  an  important  one,  in 
his  opinion.  At  present  they  had  practically  ro 
voice  in  their  selection.  The  meeting  for  their  elec- 
tion was  held  in  London,  and  he  for  one  did  not  care 
to  spend  £2  to  attend,  especially  as  one  might  rest 
assured  that  the  final  vote  rested  with  the  majority, 
who  were  East  Metropolitan  members. 

It  was  useless  to  say  we  were  to  have  a  certain 
number  of  meetings  in  the  year;  they  must  be  held. 
That  was  one  reason  why  he  proposed  to  have  a 
chairman  for  each  branch,  and  for  the  sub-district; 
also  it  was  why  he  proposed  to  change  every  year 
that  chairman.  It  should  give  that  amount  of  energy 
required  to  get  the  meetings  held,  as  each  chairman 
would  be  sure  that  during  his  year  of  office  it  should 
come  up  to  the  standard  of  his  predecessor.  They 
would  also  have  help  from  ex-chairmen,  who  would 
remember  the  difficulties  of  the  office,  and  thus  appre- 
ciate and  support  the  existing  holder.  And  help 
would  be  forthcoming  from  those  who  hoped  one  day 
to  be  chairman — a  combination  of  energy  they  never 
got  when  the  chairmanship  was  a  "  freehold." 


Mr.  E.  H.  Essex  (Leyton),  in  proposing  a  vote  of 
thanks  to  Mr.  Croonie,  said  he  thought  the  latter's 
sugge.-^tions  would  be  most  useful  to  them  in  their 
little  "  inner  circle."  They  were  really  very  good,  and 
should  meet  with  their  unqualified  support.  The 
question  before  the  meeting  was  one  that  appealed  to 
all  of  them,  and  one  way  to  do  what  was  proposed 
was  to  make  the  institution  more  of  a  scientific  insti- 
tution than  it  was  at  present.  His  view  was  that 
the  institution  could  be  made  much  more  helpful  to 
surveyors  than  it  was  it  only  the  members  would 
attend  in  larger  numbers  and  criticise  the  various 
papers  that  were  brought  before  them.  Mr.  Croomo's 
idea  was  that  the  institution  was  a  little  bit  too  un- 
wieldy, and  wanted  to  be  split  up  into  smaller 
divisions.  That  was  all  i-ight  as  far  as  it  went,  but 
unless  they  made  the  institution  more  scientific  it  was 
not  doing  all  the  good  it  might.  By  "  scientific  "  he 
meant  the  careful  collection  of  all  the  facts  relative 
to  a  given  subject  and  a  regular  tabulated  statement 
of  the  whole.  Theory  was  the  exposition  of  science, 
and  until  they  had  got  the  science  of  a  subject  it  was 
impossible  to  expound  the  theory  ;  and  if  they  had  not 
got  the  theory,  they  were  not  likely  to  be  very  practical 
men.  Readers  of  papers  often  came  forward  and  gave 
them  their  view  of  things,  but  they  did  not  give  tTiem 
the  facts  upon  which  their  views  were  based.  Their 
principal  object,  he  assumed,  was  to  give  each  other 
the  facts  regarding  their  own  pai-ticular  work,  and  if 
they  had  those  carefully  tabulated  they  could  com- 
pare one  with  the  other  ;  and  it  each  member  would 
suppoii  llu'  secretary  in  a  jiractical  way  by  sending 
u[)  tabiil.ili'd  particulars  of  their  own  work  with  full 
details,  they  might  have  scientific  facts  and  accurate 
figures  to  go  upon. 

Mr.  J.  R.  Mead  (Ipswich)  remarked  that  that  par- 
ticular district  seemed  to  have  been  rather  badly 
served  with  meetings  of  any  description  during  the 
past  few  years.  Wliat  was  required  was  to  bring  the 
members  of  the  three  counties,  together  so  that  they 
could  become  acquainted  with  one  another.  As  things 
stood  at  present  a  member  generally  did  not  know 
inore  than  six  other  surveyors  in  his  own  district.  His 
idea  was  that  by  holding  those  small  district  meetings, 
and  giving  the  members  an  opportunity  of  reading 
and  discussing  papers,  they  would  be  more  likely  to 
get  them  to  speak  and  give  others  the  benefit  of  their 
experiences  than  they  would  at  larger  gatherings.  He 
endorsed  what  Mr.  Essex  had  said  as  to  the  value 
and  importance'  of  tabulating  statistics  and  facts, 
though  ho  was  afraid  it  was  just  a  little  over  their 
heads  at  present,  having  regard  to  the  fact  that  the 
members  did  not  know  one  another. 

Mr.  F.  Hall  Smith  (Sheringham),  seconding  the 
vote  of  thanks,  observed  that  they  were  "  left  in  the 
cold"  in  that  corner  of  Norfolk. 

Mr.  G.  W.  LiNGWoon  (Stowmarket)  agreed  that  it 
would  be  an  advantage  to  the  institution  if  they 
could  bring  members  together  in  the  manner  sug- 
gested. He  agreed  with  what  Mr.  Essex  had  said  as 
to  the  importance  of  collecting  and  tabulating 
statistics  which  should  embrace  all  details  of  the  work 
described,  without  which  it  was  impossible  to  form 
a  correct  estimate  of  what  one  was  doing  in  comparison 
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with  another  town.  lie  thought  they  might  get  more 
members  from  Suffolk ;  many  sui-veyors  in  the  county 
were  not  members. 

Mr.  F.  W.  Smart  (Bedford)  said  that,  although  he 
was  the  hon.  secretary  of  the  Bedfordshire  Sub-district, 
he  had  not  yet  received  any  papers,  minute  books 
or  instructions,  but  when  he  did  he  would  be  pleased 
to  do  all  he  could  for  tlie  surveyors  in  the  district. 
Many  of  the  suggestions  put  forward  by  Mr.  Croome 
could  be  taken  up,  but  it  was  useless  unless  every 
individual  member  intended  to  take  up  the  question. 
Mr.  ES.S.OX  had  said  that  statistics  were  valueless 
unless  they  were  comparative.  If  they  could  only 
gel  a  standard  on  which  to  keep  all  these  statistics 
it  would'  enable  them  to  make  a  proper  comparison 
between  districts  of  a  similar  character.  He  hoped 
it  would  be  taken  up  strongly,  for  that  was  the  only 


way  in  which  they  could  get  that  local  information 
that  was  so  useful. 

Mr.  J.  E.  Hatteesley  remarked  that  these  sub- 
district  meetings  would  enable  them  to  discuss  par- 
ticular points  with  more  freedom  and  on  more  friendly 
lines  than  was  possible  at  the  larger  gatherings.  If 
the  meetings  were  taken  up  in  that  attitude  they 
would  prove  most  beneficial. 

The  vote  of  thanks  was  passed  and  Mr.  Croomb 
replied  briefly.  He  wished  to  make  it  clear  that  what 
he  had  said  was  not  in  criticism  of  anyone,  his  sole 
idea  being  to  "  buck  up  "  the  institution.  The  meet- 
ing that  day  was  due  to  Mr.  IiIim.I's  .■ni'i'jies,  and  if 
it  was  the  means  of  doing  somollmiu  in  ilie  direction 
he  (the  speaker)  had  suggested.  ;1m'>'  liiid  to  thank 
Mr.  Mead. 

(To   he   concluded.) 


ANNUAL   GENERAL   MEETING   IN   LONDON— (Co/ic/us/on) 


Aiiiong  the  papers  suljniitted  at  the  recent  annual 
meeting  of  the  InstHution  of  Municipal  and  County 
Engineers  was  one  by  Mr.  W.  A.  Farnham,  assoc.m. 
iNST.c.E.i.,  F.S.I.,  engineer  and  surveyor  to  the  Foots 
Cray,  Kent,  Urban  District  Council,  the  subject  of 
tlie  contribution  being 

FIRE    BRIGADE    ORGANISATION    AND 
EQUIPMENT. 

The  paper  is  reproduced  on  another  page  of  this 
issue. 

Mr.  P.  B.  Phipps  (Basingstoke),  referring  to  Mr. 
Farnham's  contention  that  a  pump  with  an  output 
of  220  gallons  per  minute  was  ample,  said  that  figure 
was  of  no  use  Avithout  the  pressure  on  which  the 
capacity  was  taken.  He  had  lately  carried  out  some 
tests  with  a  new  petrol  motor,  and  obtained  260  gal- 
lons per  minute  at  140  lb.  pres.sure.  With  120  lb. 
pressure  he  obtained  275  gallons  a  minute,  and  with 
100  lb.  pressure  300  gallons  a  minute.  So  it  was  evi- 
dent that  the  lower  the  pressure  at  the  outlet  the 
greater  the  amount  of  water  that  could  be  obtained. 
He  maintained  that  it  should  be  supplied  at  140  lb. 
pressure,  because  in  a  town  of  heavy  gradients,  and 
perhaps  a  long  length  of  hose,  it  was  necessary  that 
they  should  have  high  pressure. 

Mr.  G.  W.  Lacey  (Oswestry)  said  this  paper  was 
evidently  written  by  a  man  who  had  had  considerable 
experience  in  fire  brigade  work,  and  as  many  sur- 
veyors on  taking  up  their  appointments  found  it 
part  of  their  duty  to  take  charge  of  the  brigade,  this 
was  in  many  respects,  a  very  valuable  paper.  This 
work  to  the  majority  of  their  members  was  an  ab.so- 
lutely  new  thing,  and  it  therefore  occurred  to  him 
that  if  Mr.  Farnham  had  included  in  his  paper  sug- 
gestions not  only  with  regard  to  the  equipment  of 
the  fire  brigade,  but  some  information  as  to  the 
making  of  drills  interesting  to  the  members  of  the 
brigade,  it  would  be  servic/eable.  Tliere  were  several 
suggestions  which  Mr.  Farnham  made  on  which  he 
did  not  see  eye  to  eye  with  him.  He  suggested  that 
the  county  council  should  be  the  rating  authority; 
many  of  them  did  not  desire  that  the  county  council 
should  have  too  much  jiower  of  interference.  There 
were  many  borough  councils  and  urban  districts, 
which  controlled  their  own  fire  brigades  and  served 
a  large  district  roiuid  their  town.  There  were,  of 
course,  filaces  where  the  work  was  almost  entirely 
voluntary,  and  many  did  not  have  any  fire  protection 
service  at  all,  though,  of  course,  they  were  protected 
by  urban  places  near.  Mr.  Farnham  stated  that  in- 
surance companies  should  not  bear  any  portion  of 
the  cost  of  fire  protection.  He  did  not  hold  that  view 
at  all.  The  comparison  made  between  fire  and  life 
insurance  he  did  not  think  would  bear  examination. 
A  life  insurance  company  insured  a  man's  life,  and 
he  died  only  once;  but  a  fire  might  happen  many 
times.  Thus  a  fire  brigade  service  was  a  protection 
to  the  funds  of  the  fire  insurance  company,  which, 
he  considered,  should  be  more  free  in  their  contri- 
butions for  the  services  rendered.  In  many  towns 
the  fire  insurance  companies  had  brigades  of  their 
own,  which  showed  that  they  regarded  fire  protection 
as  a  good  thing  for  themselves. 

Mr.  Gamble  (London  Fire  Brigade)  said,  as  a  very 
old  member,  but  now,  alas  !  only  a  visitor,  he  hoped 
they  would  allow  him  to  make  a  few  remarks  upon 
Mr.  Farnham's  paper.  First,  let  him  say  he  held 
the  unique  position  of  having  filled  in  his  time  most 
of  the  offices  outlined  in  the  paper.  The  general 
.scheme  was  good,  and  undoubtedly  the  municipal 
engineer  by  his  training  and  knowledge  of  local 
affairs  should  have  no  difficulty ,  in  mastering  the 
science  of  fire  extinction.    Those  engineers  who  had 


undertaken  the  work  had  proved  a  great  success. 
He  must,  however,  warn  the  members  that  the  posi- 
tion of  a  chief  of  a  fire  brigade  was  not  a  bed  of 
roses,,  and  in  a  small  town  demanded  a  large  amount 
of  attention.  Where  fires  were  few  it  was  necessary, 
in  order  to  keep  a  brigade  efficient,  that  constant 
drills  be  carried  out,  when  the  officers  must  be  pre- 
sent. In  small  districts  the  municipal  staffs  were 
limited,  the  chief  officials  having  to  carry  out  most 
of  the  work  personally.  It  was  necessary,  of  course, 
that  the  officials  should  have  the  opportunity  of 
obtaining  week-ends,  particularly  as  even  the  annual 
vacations  allowed  by  the  authorities  were  short,  with- 
out having  to  make  formal  application  to  the  autlio- 
rity.  The  chief  officer  of  a  small  brigade  would  be 
expected  to  attend  every  fire,  however  small,  or  be 
prepared  to  explain  the  reason  for  his  absence,  and 
woe  betide  him  should  he  not  have  attended  if  the 
conflagration  were  in  a  small  building  owned  by  a 
member  of  the  authority.  He  quite  agreed  with  ]\Ir. 
Farnham  that  the  areas  covered  should  bo  sufficiently 
extensive  to  justify  the  employment  of  a  considerable 
force.  The  utilisation  of  motors  allowed  large  dis- 
tances to  be  covered  in  the  time  hitherto  taken  even 
to  obtain  horses.  The  difficulty  in  attracting  a  good 
class  of  man  exclusively  for  small  brigades  was  the 
inadequate  remuneration  offered.  How  could  a  man 
with  a  scientific  education  be  expected  to  give  his 
whole  time  and  live  in  respectable  surroundings  upon 
£3  a  week  ?  The  only  way  in  which  an  adequate 
salary  could  be  justified  was  by  assigning  several 
municipal  duties  to  sivch  officer — say,  for  instance, 
fire  brigade,  inspector  of  explosives,  weights,  and 
measures,  canal  boats,  hackney  carriages,  &c.  The 
foregoing  remarks  referred  to  fire  extinction ;  the 
much  larger  question  of  fire  protection  should,  by 
all  means,  remain  in  the  hands  of  the  municipal 
engineer,  who  should  by  constant  study  keep  himself 
abreast  of  the  times  and  see  that  the  property  within 
his.  area  was  properly  protected.  Some  time  ago  he 
believed  steps  were  taken  to  consolidate  the  law  re- 
lating to  fires  and  fire  brigades.,  but  nothing  came  of 
it.  There  seemed  to  be  an  objection  in  certain 
quarters  to  simplifying  the  law  of  the  land.  They 
must,  however,  hope  that  a  member  of  the  Cabinet 
would  one  day  take  this  matter  in  hand.  The  ques- 
tion of  Government  inspection  of  fire  brigades  was 
not  new;  much  might  be  done  in  advising  local 
authorities  upon  this  matter.  The  great  objection, 
however,  to  centralisation  of  this  kind  was.  that  the 
ideas  of  one  or  two  officials  were  impo.sed  upon  autho- 
rities and  tended  to  stifle  the  initiation  of  improve- 
ments, some  of  the  most  valuable  of  which  had  come 
from  small  districts. 

Mr.  F.  Read  (Gellygaer)  asked  what  was  the  relative 
status  of  his  retained  men  and  of  the  permanent  men. 
Was  it  advisable  to  have  a  less  expensive  system  of 
call  than  the  telephone  and  bell  system  in  a  scattered 
district  ?  In  his  case  he  had  a  district  of  26  miles. 
Would  an  audible  warning  be  satisfactory  with  a 
powerful  motor  engine  ? 

Mr.  H.  GrLBERT  Whyatt  (Great  Grimsby),  describ- 
ing the  arrangements  in  his  town,  stated  that  they 
had  a  volunteer  fire  brigade  with  only  three  or  four 
permanent  members.  The  majority  of  the  members 
of  the  brigade  were  on  his  highway  staff,  and  directly 
an  alarm  sounded  they  dropped  their  highway  work, 
rushed  to  the  fire  station,  and  got  the  engine  out. 
The  men  were  called  during  the  night  by  a  separate 
wire  to  each  house.  They  found  the  system  com- 
paratively economical,  costing  about  £1.000  a  year. 

Mr.  J.  W.  CooKRiLL  (Great  Yarmouth)  referred  to 
a  test  call  which  was  made  at  King's  Lynn  some  years 
ago  on  the  occasion  of  a  meeting  of  the  institution 
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tliere.  A  steam  hooter  was  employed  as  an  alarm, 
aud  it  hopelessly  broke  down.* 

Mr.  E.  Willis  (Chiswick)  said  Mr.  Cockrill's  re- 
marks showed  how  necessary  it  was  to  test  alarms. 
He  made  a  practice  of  having  them  tested  every  morn- 
ing. Mr.  Farnham  said  they  should  be  tested  from 
the  central  station.  He  mentioned  a  coded  type  in 
connection  with  the  alarms.  He  had  adopted  that  in 
connection  with  schools,  but  he  should  like  to  ask 
Mr.  Farnham  whether  he  had  adopted  that  system 
in  connection  with  alarms  and  the  firemen's  houses. 
He  tliought  it  would  be  most  useful. 

Mr.  E.  R.  Capon  (Epsom)  questioned  whether  200 
gallons  per  minute,  as  suggested  by  Mr.  Farnham, 
was  ample  for  any  fire.  It  seemed  to  him  a  very 
small  quantity. 

Mr.  Farnham,  dealing  with  Mr.  Gamble's  remark 
that  the  position  of  chief  officer  of  a  fire  brigade  was 
not  a  bed  of  roses,  said  he  supposed  Mr.  Gamble  had 
been  away  from  their  duties  for  so  long  that  he 
thought  a  surveyors  position  was.  As  for  the  sur- 
veyor not  being  able  to  get  away  sometimes  for  week- 
ends, the  chief  officer  of  the  brigade  would  also  want 
to  get  away,  and  it  should  be  his  business  to  train 
a  good  subordinate.  He  had  found  the  drills  a 
pleasure.  Mr.  Gamble  mentioned  a  fire  brigade  officer 
at  £3  a  week.  If  they  were  to  pay  him  that  in  some 
places  they  would  be  paying  him  as  much  as  the  sur- 
veyor. Those  districts  would  not  pay  a  professional 
officer;  their  payment  would  be  nearer  30s.  a  week. 
Mr.  Gamble  suggested  that  the  duties  of  fire  brigade 
officer  should  be  combined  with  those  of  inspector  of 
explosives,  weights  and  measures,  canal  boats,  hack- 
ney carriages,  and  so  forth.  In  many  districts  they 
had  no  inspectors  of  explosives  or  weights  and 
measures,  no  canal  boats  and  no  hackney  carriages; 
so  he  was  afraid  that  would  not  help  them  much.  Mr. 
Gamble  seemed  rather  afraid  of  Government  inspec- 
tion. He  thought  Government  inspection  would  be 
of  use  and  free  them  from  the  obsolete  appliances 
which  existed  in  many  districts.  The  antiquated 
manual  would  not  be  seen  so  frequently  if  they  had 
Government  inspection.  Mr.  Phipps  spoke  about  the 
pressure  of  a  petrol  motor  pump.  That  was  a  matter 
for  each  district,  but  the  pressure  might  be  taken 
at  about  160  lb.  There  might  be  places  where  they 
had  abnormally  long  lengths  of  hose,  and  loss  of 
pressure  owing  to  friction.  With  reference  to  Mr. 
Lacey's  question  about  drills,  he  might  refer  him  to 
a  useful  manual  issued  by  the  National  Fire  Brigades 
Union,  called  "  The  Fireman's  Manual,"  2s.  6d.  As 
to  the  county  council  being  the  rating  authority,  he 
'never  intended  that  for  urban  areas  whicli  had  their 
own  brigades.  He  threw  it  out  as  a  more  equitable 
way  of  obtaining  money  from  rural  districts  which 
paid  nothing  for  fire  protection  service.  His  idea  was 
that  the  county  council  should  collect  the  money  and 
share  it  out  to  those  entitled  to  it.  He  could  not 
agree  that  fire  insurance  companies  should  pay  for 
this  duty;  it  was  a  municipal  duty.  Mr.  Head  asked 
as  to  the  status  of  the  retained  and  permanent  men. 
He  had  no  permanent  men ;  they  were  paid  a  fee 
every  quarter,  and  there  was  a  deduction  for  any 
drills  which  were  missed.  With  reference  to  calls, 
there  was  a  great  variety  of  methods.  Some  places 
had  a  hooter.  At  the  present  time,  under  the  Defence 
of  the  Realm  Act,  loud  signals  were  prohibited.  Mr. 
Cockrill  referred  to  a  defective  alarm.  That  was  use- 
less; it  was  worse  than  having  no  alarm.  Mr.  Willis 
assumed  that  he  had  a  metallic  circuit;  it  was  an 
earth  return,  duplicate  wiring.  In  his  case  he  should 
say  that  the  motor  was  leaving  the  station  within 
a  minute  or  a  minute  and  a-half  of  a  call  in  the  day- 
time. 


Institution    of    Municipal    Engineers. — Mr.    R.    J. 

McKenn,  hon.  secietaiy  of  the  North-Western  Dis- 
trict, informs  us  that  he  has  ananged  for  a  visit  to 
Oldham  on  September  11th. 

Waterproofing  of  Cement The  roofs  and  floors  at 

the  Faringdon  Police  Station  have  been  given  a 
waterproofed  cement  treatment.  We  understand  that 
the  result  of  the  Pudloed  work  was  very  satisfactory. 

Save  the  Blackberries. — In  a  letter  to  the  Daily 
Mail,  Mr.  H.  I,.  Evans,  of  Goring-on-Thames,  asks 
road  surveyors  and  others  concerned  not  to  trim 
hedges  "  untU  after  the  blackberries  have  ripened," 
in  view  of  their  value  as  a  food  in  this  year  of  scarcity. 

*  To  the  best  of  our  recollect'on,  the  hooter  was  Mown  into  the  air 
by  the  pressare  of  steam.— Ei>.  Sukvetor. 


HAMPTON-IN-ARDEN    SANITATION. 

MERIDEN    SURVEYOR'S    REVELATIONS. 

At  Hampton-in-Ardeii,  recently,  a  parish  meeting 
was  held  to  consider  a  report  from  the  Meriden 
Rural  District  Council  concerning  the  scavenging  of 
the  village  and  to  decide  if  proposals  outlined  in  a 
report  by  Mr.  T.  H.  Negus^  the  district  surveyor, 
should  be  carried  out. 

Mr.  Negus,  after  mentioning  that  the  population 
of  the  village  was  slightly  over  1,000  and  the  number 
of  inhabited  houses  270,  stated  that  the  existing  sani- 
tary arrangements  were  very  similar  to  those  obtain- 
ing in  other  villages  where  no  scavenging  scheme  was 
in  operation,,  and  proceeded:  — 

"From  a  careful  computation  it  is  estimated  that 
some  200  loads  of  house  refuse  and  rubbish  require 
removal  from  the  various  premises.  As  usual,  it  is 
stored  in  all  sorts,  of  places,  sometimes  within 
a  few  feet  of  the  house,  and  occasionally  at  the 
farthest  corner  of  the  garden,  which,  maybe,  abuts 
on  a  neighbour's  backyard.  The  tenant  is  usually 
responsible  for  the  removal  of  the  refuse,  although 
in  a  few  eases  it  is  a  charge  on  the  landlord;  but 
in  a  large  inajority  of  cases  it  is  allowed  to  accumu- 
late for  a  year,  when  a  horse  and  cart  may  economi- 
cally be  employed.  It  may  be  that  attention  has 
previously  been  called  to  a  group  of  cottages  with  a 
range  of  wet  midden  ashpits  which  have  not  been 
emptied  for  about  five  years,  and  to  another  case 
where  some  twenty  loads  of  rubbish  was  accumu- 
lated, in  which  were  buried  the  contents  of  the  pan- 
closets,  and  were  situate  within  20  yds.,  of  the  back 
door.  Many  of  the  gardens  are  not  large  enough 
to  permit  the  periodical  bur.ial  of  the  contents  of  the 
pan-closets,  and  the  cottagers  but  rarely  attach  any 
manurial  value  to  the  matter;  in  fact,  the  ground 
soon  becomes  overcharged  and  sick,  for  the  area  of 
the  garden  is  generally  in  an  inverse  ratio  to  the  size 
of  the  family  living  on  the  premises.  The  surveyor 
has  been  informed  by  several  of  the  residents  of 
the  increasing  difficulty  in  finding  persons  willing 
to  scavenge,  or  a  '  tip  '  for  the  usual  house  refuse, 
which  leads  to  its  surreptitious  disposal  in  a  neigh- 
bour's ditch  or  on  the  roadside  waste.  The  present 
cost  may  be  about  3s.  6d.  per  house  per  year,  but 
where  a  woman  is  the  tenant  and  has  to  employ  a 
person  weekly  in  the  summer  and  fortnightly  in  the 
winter,  a  small  charge  of  3d.  a  time  adds  9s.  9d.  to 
the  annual  account." 

Mr.  Negus  went  on  to  suggest  the  use  as  tips  of 
four  old  pits  on  the  outskirts  of  the  village,  and  the 
employment  of  a  responsible  contractor,  by  wlioni 
all  middens  or  wet  closets  would  be  emptied  four 
times  a  year,  or  pail  closets  weekly,  and  house  refuse 
removed  monthly. 

The  surveyor  estimated  the  cost  of  his  scheme  at 
.C45  for  the  first  year,  though  he  thought  that  the 
figure  was  more  likely  to  be  £55  in  these  abnormal 
times;  but  with  the  population  remaining  stationary 
the  second  and  following  years  might  be  expected  to 
show  a  decreased  cost,  as  water  closets  replaced  pan 
closets  and  middens.  Finally  he  emphasised  the  fact 
that  for  public  safety  it  was  necessary  that  the 
matter  should  be  dealt  with  at  the  earliest  possible 
moment. 

It  would  seem,  however,  that  the  parish  council  do 
not  share  the  fears  of  Mr.  Negus,  for,  while  thanking 
him  for  his  attendance  at  the  meeting,  they  decided 
that  the  scheme  should  not  be  carried  out  until  the 
existing  conditions,  due  to  the  war,  were  ended. 


Real  Devotion  to  Duty. — Mr.  Thomas  Lloyd,  sur- 
veyor to  the  Tlirapston  Rural  District  Council,  in 
applying  for  a  short  leave  of  absence  (the  North- 
aniiilon  Herald  states),  said  that  the  council  were  kind 
enough  to  give  him  a  holiday  last  year,  but  that  he 
did  not  take  it.  He  now  wanted  permission,  he  said, 
for  two  or  three  days,  adding,  with  love  of  work  in 
his  tones,  "  I  may  not  go."  Then  with  a  true  ring 
of  devotion  he  explained,  "  I  have  only  been  away 
for  one  week  in  nineteen  years."  Mr.  Lloyd's 
official  hours  are  from  9  a.m.  to  5  p.m.,  with  a  half- 
day  on  Saturday,  but  he  reverses  these,  and  works  as 
a  rule  from  5  o'clock  in  the  morning  untU  9  at  night. 
He  can  walk  further  now  than  he  could  fifteen  years 
ago,  having  excellent  practice  in  the  summer  wlien  he 
gives  his  horse  six  months'  rest.  Mr.  Lloyd  says  he 
has  never  had  a  hobby  in  his  life  but  his  work.  He 
has  never  had  a  companion,  but  sisends  all  his 
spare  hours  studying  books  dealing  with  his  pro- 
fession. 
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Work  of  the  Road   Board. 

FIFTH   ANNUAL   REPORT, 


The  fifth  annual  report  of  the  Road  Board,  the 
signatories  to  whiclr  are  Sir  George  Gibb,  the  chair- 
man, and  Mr.  W.  Rees  Jeffreys,  tlie  secretary,  has 
been  issued  as  a  Blue-book  (price  9-Jd.). 

At  the  outset  is  given  a  classified  summary  of  the 
applications  to  the  board  for  advances  during  the 
year  ended  March  31st  last.  Applications  were  made 
for  £2,001,264,  of  which  £1,541,684,  or  77  per  cent,  was 
for  "  improvement  of  road  crusts,"  and  £208,190,  or 
10'4  per  cent,  was  for  "  widenings,  diversions  and  im- 
provement of  gradients,  curves  and  corners." 

The  decrease  of  £592,541  in  the  amount  applied  for 
is  regarded  as  being  due  to  the  intimation  given  to 
highway  authorities  after  the  outbreak  of  war — that 
the  board  were  not  prepared  to  continue  making  grants 
during  the  war  to  the  same  extent  or  on  the  same 
basis  of  distribution  as  in  previous  years. 


districts,  especially  in  urban  areas,  the  distribution 
of  grants  on  the  line<,  hitherto  followed  should  be 
suspended.  Arrangements  were  then  made  with  the 
Local  Government  Boards  of  England  and  Wales, 
Scotland,  and  Ireland,  that  tliese  departments  re- 
siiectively  should  notify  to  the  board  the  districts  or 
areas  in,  which,  owing  to  the  existence  of  unemploy- 
ment, it  would  be  desirable  that  works  of  road  con- 
struction or  ixiad  improvement  should  be  initiated. 

Following  upon  these  arrangement^--,  the  board  com- 
municated with  the  highway  authorities  of  the  areas 
notified  as  distress  areas  and  assisted  those  authori- 
ties by  indicating  advances  towards  i-oad  improve- 
ment works  amounting  in  the  aggregate  to  £209,259, 
of  which  £205,811  was  by  way  of  grant  and  £3,448  was 
by  way  of  loan.  In  addition,  however,  the  board 
arranged   with  a  large  number   of   highway   authori- 


Applications  to  Road  Board  for  Advances  in  Year  ended  March  31,  1915. 


Estimated  amount  of  advances  applied  for. 

PuriioscB  of  works. 

England  and 
Wales. 

Scotland. 

Ireland. 

United 
Kingdom. 

Improvemeut  of  road  crusts        

Widenings,  diversions,  and  improvement  of  gradients,  ciu-ves, 

and  comers         

Beconstruction  and  improvement  of  bridges 

New  roads  and  bridges      

£ 
1,211,773 

198,750 
36,333 
203,374 

199,701 

7,94.S 
8,927 
3,631 

£ 
100,150 

1,492 

225 

£ 
1,541,684 

208,190 
44,260 
207,l:)0 

Total  applications  1914-15 

1,679,230 

220,167 

101,867 

2,001,204 

Total  applications  1913-1+        

2,127,793 

203,747 

202,205 

2,693,805 

Receipts  during  the  year  totalled  £6,431,792,  as  com- 
pared with  £4,810,818  in  1914,  and  loans  amounting 
to  £1,329,043  were  advanced  against  £1,352,603  in  the 
preceding  year.  The  report  points  out  that  the  dif- 
ference between  £5,909,077,  the  amount  of  the  grants 
and  outstanding  loans  indicated  and  made,  and 
£3,044,769,  the  total  payments  thereunder — viz., 
£2,864,308^represents  the  sum  which  is  now  at  the 
disposal  of  highway  authorities  as  they  proceed  with 
tlie  approved  works  in  progress  and  in  preparation. 

A  table  shows  that  £1,087,602,  or  64  per  cent  of  the 
total  grants  made  during  the  year,  were  for  road  crust 
improvements.  The  percentage  is  somewhat  less  than 
in  previous  years  owing  to  the  fact  that  the  grant, 
estimated  at  £400,000,  towards  the  construction  of  the 
Brentford  loop  road  from  Kew  Bridge  to  Hounslow 
is  included  in  the  figures  for  1915. 

It  has  not  been  possible  to  classify  grants  and  loans 
indicated  and  not  yet  formally  made,  but  they  are 
mainly  for  works  of  road  crust  improvement.  It  has 
been  pointed  out  in  previous  reports  that  the  experi- 
ence gained  by  the  board  as  to  the  views  and  require- 
ments of  local  authorities,  and  as  to  the  condition 
and  needs  of  roads  throughout  the  country,  has  led 
them  to  the  conclusion  that  the  most  pressing  and 
the  most  universal  need  is  the  strengthening  and  im- 
proving of  the  crusts  of  existing  roads.  "  The  con- 
ditions which  are  being  brought  about  by  traffic 
movements  at  the  present  time  will,"  it  is  added, 
make  that  need  still  more  urgent.  The  great  increase 
of  heavy  motor  traffic  on  many  miles  of  road  in  many 
districts  and  the  difficulties  which  the  highway  autho- 
rities have  found  and  will  continue  to  find  in  main- 
taining their  roads  in  water-bound  macadam,  point 
to  the  conclusion  that  practically  the  whole  of  the 
funds  at  the  disposal  of  the  board  will  be  required 
to  assist  the  reconstruction  of  the  heavily  trafficked 
highways  of  the  country,  with  the  result  that,  unless 
some  additional  source  of  assistance  from  national 
funds  towards  that  inevitable  work  of  reconstruction 
can  be  found,  schemes  of  new  road  construction  and 
of  road  widening  on  any  extensive  scale  will  probably 
have  to  be  deferred  indefinitely." 

THE    WAE. 

As  is  well  known,  on  the  outbreak  of  war  it  was 
decided,  after  consultation  with  the  Tl-easury,  that, 
in  view  of  the  conditions  which  it  was  feared  might 
arise  owing  to  lack  of  employment  for  labour  in  some 


ties  throughout  the  country  the  particulars,  of  works 
of  road  construction  and  road  improvement  estimated 
in  the  aggregate  to  cost  £2,115,824,  wliich  should  be 
carried  out  in  the  'event  of  the  state  of  employment 
for  labour  rendering  it  desirable  to  do  so,  and  towards 
which  the  board  promised  that  they  would  contribute 
amounts  wliich  were,  in  most  of  the  cases,  settled 
with  the  highway  authorities  concerned.  These  con- 
ditional ijromises  are  not  included  in  any  of  the 
s.tatements  of  applications  or  indications  which  are 
given  in  the  report.  They  have  been  treated  merely 
as  preparations  made  for  contingencies  which  have 
not  yet  happened,  and  which  may  not  happen.  But 
in  the  event  of  distress  arising  in  the  future,  owing 
to  shortage  of  employment  in  any  of  the  areas  dealt 
with,  the  provisional  arrangements  already  made  will 
obviate  any  delay  in  setting  in  motion  a  considerable 
amount  of  road  improvement  work. 

All  the  works  of  road  construction  and  road  im- 
provement which  have  been  arranged  provisionally 
are  useful  works,  the  need  for  which  has  been  estab- 
lished, and  although  the  board  have  not  ijledged 
themselves  to  make  grants,  unless  distress  arising 
from  lack  of  employment  should  occur,  it  will  be 
open  to  any  of  the  highway  authorities  concerned  to 
make  applications  for  grants  to  the  approved  works 
if  and  when  they  desire  to  proceed  with  them,  and 
the  board  will  then  deal  with  such  applications  on 
their  merits,  having  regard  to  the  amounts  which 
can  in  the  ordinary  administration  of  the  Koad  Im- 
provement Fund  properly  be  granted  to  the  autho- 
rities concerned. 

AMOUNT    AVAILABLE    FOB.    GBANTS     AND     LOANS. 

In  their  last  annual  report  the  board  stated  that 
they  were  making  grants  on  the  assumption  that  they 
could  anticipate  their  income  for  a  period  of  at  least 
eighteen  months,  and  that  the  balance  available  for 
grants  in  addition  to  indications  made  up  to  March 
31,  1914,  amounted  on  that  ass.umption  to  about 
£3,200,000.  The  suspension  of  new  grants,  to  any 
considerable  extent,  after  the  outbreak  of  war  res- 
suited  in  limiting  the  amount  of  the  grants  indicated 
during  the  financial  year  1914-15  to  £750,929. 

It  is  impossible  to  state  the  amount  which  may  be 
indicated  during  the  current  financial  year,  as  that 
will  depend  on  the  policy  of  the  Treasury  in  regard 
to  expenditure,  Ijut  the  following  statement  is  sub- 
mitted  showing   the   amount   which   on   the   basis   of 
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antioipatinsr  estimat<>d  income  for  eighteen  months 
ahead  was  available  tor  grants  on  March  31,  1915. 
and  which  remains  available  to  meet  any  con- 
tingencies which  may  arise,  subject  to  deduction 
therefrom  of  a  sum  of  about  £300,000  to  meet  grants 
whicli  are  being  made  in  accordance  with  the  terms 
of  the  ciroidar  letter  of  March  17,  1915:  — 

Receipts  ot*he  fund  from  May,  1910,  to  March  31 ,  £ 

1915 ■        6,431,792 

Estimated    receipts    from    Mai-cli    31,     1915,    to 

September  30,  1916— say 2,200,000 

8,631,792 
Less:    Admiuistrative  expanses  to  September  30, 

1016— sav 92,000 


8,539,792 


Set  aside  for  works  to  be  carried  out  in  a  period 
of  trade  depression,  aiul  meanwhile  used  for 
short  loans  for  road  improvement.  (Loans  to 
the  extent  of  £l,329,0-t;i  have  been  made  and 
indicated,  after  deducting  loans  repaid,  but  the 
additional  amount  can  be  provided  out  of 
floating  balances  of  grants)         l,00O,(Hi() 

7,539,792 
Grants  made  and  indicated  up  to  March  31,  1915     4,580,034 


Balance  available  at  March  31,  1915,  for  grants 
on  assumption  that  the  receipts  to  September 
30,  1916,  may  be  anticipated       2,959,758 

ANNUAL    EXPENDITURE    ON    EOADS. 

The  following  table  is  a  continuation  for  the  year 
1912-13  on  the  sunnnarised  table  printed  in  the  fourth 
annual  rejxtrt,  showing  the  anntial  growtli  of  exi)endi- 
ture  on  roads  in  England  and  Wales,  Scotland,  and 
Ireland  respectively,  and  also  the  expenditure  per  £ 
of  assessable  value,  and  per  head  of  population.    It 


usefulness  of  any  traffic  census  taken  under  these 
conditions.  The  preparation  of  the  classification  is 
consequently  in  abeyance  for  the  present. 

SPECIAL    WORK    FOE    THE    WAR    OFFICE. 

After  the  outbreak  of  war  the  board  undertook,  at 
the  request  of  the  Army  Council,  (1)  to  supervise  and 
arrange  for  the  construction  and  maintenance,  at  the 
cost  of  the  Army  Council,  of  certain  new  roads,  and 
tlie  improvement  of  certain  private  roads  in  several 
districts  required  for  military  purposes  in  connection 
with  camps  and  otherwise;  (2)  to  arrange  with  high- 
way authorities  in  several  parts  of  the  country  for 
improvements  on  public  roads,  mainly  at  the  cost  of 
the  Army  Council,  required  for  military  purposes,  and 
to  supervise  the  execution  of  the  improvements  re- 
ipiired;  (3)  to  settle  by  negotiation  with  highway 
authorities  the  amoimts  payable  by  the  Army  Council 
in  respect  of  damage  caused  by  extraordinary  trafiic 
in  connection  with  military  movements.  In  some 
cases  tlie  improvements  required  are  desirable  in  the 
interests  of  ordinary  public  traffic,  and  in  such  cases 
the  lioard  and  the  highway  authorities  concerned  are 
confril>uting  to  the  expenditure.  The  aggregate 
amoinit  of  the  estimated  cost  of  the  improvements  on 
public  roads  which  have  been  executed  or  are  in 
progress  up  to  June  ."0,  1915,  and  the  contributions 
thereto  of  all  the  autliorities  concerned  are  shown  in 
a  table  which  gives  the  total  estimated  cost  of  works 
mentioned  above  under  (2)  as  £475,669,  made  up  by 
contributions  from  the  Army  Council,  £383,070;  high- 
way authorities,  £30,591;  Road  Board,  £62,008. 

In  August  last,  in  connection  witli  a  rearrangement 
of  the  duties  of  some  of  the  staff,  the  board  appointed 
their  chief  engineer.  Mr.  H.  P.  Maybury,  m.inst.c.e., 
as  manager  and  engineer. 

Nine  menil_>ers  of  the  ordinary  staff  of  the  board, 
including  the  assistant  secretary,  who  obtained  a  com- 
mission  as   Lieutenant  in   the   IGth   West  Yorkshire 
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will  be  noticed  that  the  expenditure  on  mauitenance 
in  Scotland  and  Ireland  cannot  be  separated  from 
the  total  expenditure,  including  improvements,  nor 
can  loan  charges  be  .separated  in  the  Scottish  figures. 
Tables  showing  the  expenditure  of  the  various 
classes  of  highway  authorities  are  given  in  appendices 
to  the  report. 

CLASSIFICATION    OF    ROADS. 

It  will  be  recollected  that  the  board  accordingly, 
in  the  early  part  of  last  year,  addressed  a.  circular 
letter  to  the  councils  of  administrative  counties,  non- 
county  boroughs,  urban  and  rural  districts  in  England 
and  Wales,  inviting  their  assistance  in  the  classifica- 
tion of  all  existing  highways  into  three  classes— (1) 
hrst  class,  (2)  second  class,  and  (.3)  all  other  roads. 
The  information  asked  for  was  readily  furnished  by 
the  highway  authorities,  and  particulars  have  already 
been  received  from  all  counties,  except  Devon.shire, 
Middlesex  and  Wiltshire,  which  will  enable  a  pro- 
visional classification  of  roads  to  be  made,  as  soon  as 
the  traffic  returns  which  are  necessary  for  the  com- 
pletion of  the  classification  of  a  large  number  of  roads 
v/hich  may  be  described  as  being  on  the  border  lines 
of  different  classes,  have  been  obtained. 

The  work  of  taking  statistics  of  traffic  at  the  selected 
points  was  suspended  by  circular  issued  in  August, 
1914.  as  it  was  obvious  that  the  disturbance  in  the 
normal  movement  of  traflBc  on  many  roads  in  many 
districts  created  by  war  conditions  would  impair  the 


Regiment,  and  four  members  of  the  temporary  staff, 
who  were  engaged  on  work  connected  with  the  classi- 
fication of  roads,  are  now  serving  with  H.M.  Forces. 


The  Need  for  Prudent  Economy. — At  a  meeting 
recently  of  the  Road  Committee  of  tlie  Deer  District 
of  Al)erdeenshire,  the  road  surveyor,  Mr.  George 
Barr.v,  stated  that  the  sum  of  £1,100  could  be  saved 
on  the  main  roads,  in  the  district.  He  did  not  think 
it  wise  to  economi.se  too  much,  as  they  might  in  the 
near  future  have  to  spend  as  much  as  they  saved. 
Mr.  Sleigh  said  the  roads  were  in  excellent  condi- 
tion, but  it  was  very  difiicult  to  get  them  .into  good 
repair  once  they  were  let  down. 

Women  Park-keepers. — The  Parks  Committee  of  the 
Leeds  Corporation  are  employing  half  a  dozen  women 
as  keepers  in  the  city's  large  park  at  Roundhay,  to 
replace  men  wlio  have  enlisted.  The  experiment  is 
proving  quite  successful,  and  more  women  are  likely 
to  be  employed  in  similar  capacities  if  the  occasion 
arises.  They  are  given  only  light  duties  to  perform, 
commence  work  at  8  a.m.,  and  finish  at  5  p.m.,  and 
are  allowed  an  hour  for  dinner.  Their  wages  average 
16s.  6d.  per  week.  The  women  themselves  declare 
that  they  are  enjoying  the  experience,  and  say  that 
the  healthy  outdoor  life  is  much  preferable  to  being 
confined  tx>  the  house  with  household  duties. 
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Fire  Brigade  Organisation  and  Equipment.* 

By    W.   AUGUSTUS    FARNHAM,   assoc.m.isst.c.e.i  ,    f.s.i.,    Surveyor   to   the    Foots  Cray   Urban 

District   Council,    Sidcup. 


Before  proceeding  with  the  subject,  the  author 
would  state  that  it  is  not  his  intention  to  deal  with 
urban  areas  exceeding  100,000  in  population,  for  the 
following  reasons:  — 

(1)  Holding  the  oi)inion  that  the  proper  administra- 
tive unit,  for  fire  protection  purposes  should  be  the 
county,  he  feels  that  such  districts  should  either  now 
possess  or  seek  to  obtain  county  borough  powers,  and 
thereby  become  self-contained  units  in  themselves. 

(2)  While  considering  that  the  municipal  engineer 
should  generally  be  the  executive  head  of  the  fire  de- 
partment, he  is  of  oi:)inion  that  in  such  large  areas  the 
work  involved  is  so  extensive  as  to  demand  the  ser- 
vices of  a  specialist,  and  that  such  areas,  by  reason 
of  their  rateable  value,  are  in  a  position  to  adequately 
pay  for  same;  or,  to  put  it  briefly,  that  their  fire 
engineer,  like  their  water  and  electrical  engineer, 
siiould  control  his  separate  department. 

EXISTING    LEGISLATIOK. 

In  dealing  with  this  matter,  the  author  would  draw 
attention  to  the  existing  unsatisfactory  conditions,  the 
law  thereon  being  covered  by  the  Watching  and  Light- 
ing Act,  1833,  the  Towns  Police  Clauses  Act,  1847,  the 
Parish  Fire  Engines  Act,  1898,  the  Public  Health  Acts 
Amendment  Act,  1907;  but  be  it  noted  that,  so  far 
as  England  is  concerned,  there  is  no  legal  obligation 
imposed  on  any  local  authority  to  maintain  a  fire 
brigade  in  any  shape  or  form. 

The  result  of  this  condition  of  affairs  is  that,  while 
in  some  districts  the  authorities  have  undertaken 
their  responsibilities  in  a  liberal  spirit,  their  neigh- 
l)Ours  have  done  nothing,  relying  in  times  of  necessity 
on  the  generosity  of  the  former  for  services  towards 
which  they  have  not  contributed  one  single  penny; 
and  in  this  respect  it  will  be  generally  found  that  the 
rural   authorities  are  the  greatest  offenders. 

Again,  there  exist  numerous  so-called  "  volunteer 
lire  brigades,"  which  are,  to  all  intents  and  purposes, 
"  voluntary  "  in  name  only,  their  equipment  being 
generally  provided  by  the  public-spirited  and  generous 
members  of  the  community,  and  payment  for  services 
rendered  being  obtained  by  ex  gralia  allowances  from 
the  fire  oiBces  involved;  here  again  is  a  case  of  par- 
simony evading  its  just  liabilities. 

A  further  defect  in  the  present  system  is  that  a 
number  of  adjacent  districts  may  each  maintain  a 
brigade,  all  ill-equipped,  where,  by  systematic  com- 
l)ination,  one  efficient  brigade  might  suffice,  and  be 
|)rovided  at  less  cost. 

SUGGESTED    I,EGISL.\TION. 

To  remedy  the  present  defects  the  author  makes 
the  following  suggestions:  — 

The  county  council  should  be  the  rating  authority 
for  fire  protection  purposes,  in  the  same  way  that 
they  now  are  for  the  police,  but  excluded  from  the 
executive  powers  they  enjoy  in  the  case  of  the  latter. 

The  counties  should  be  divided  into  fire  areas,  the 
rural  parts  being  served  from  their  most  convenient 
urban  centre,  and  all  such  centres  being  in  telephonic 
communication  and  mutually  assisting  each  other 
when  circumstances  so  require. 

The  upkeep  of  the  brigades  should  be  defrayed  from 
the  county  funds,  the  grants  being  apportioned  on 
the  basis  of  the  rateable  value  of  the  respective  areas, 
and  the  grants  being  conditional  on  satisfactory 
efficiency  being  maintained,  in  a  similar  way  that 
grants  are  now  made  to  the  urban  authorities  in 
respect  of  main  roads. 

The  brigades  should  be  inspected  periodically  by 
an  officer  from  a  department  of  State— preferably  the 
Home  Office  or  the  Local  Government  Board— and 
■juch  officer  should  be  the  arbitrator  in  all  matters  of 
difference  between  the  county  and  the  maintaining 
authority. 

It  may  well  be  that  in  some  urban  areas  circum- 
stances may  exist  w-hich  require  additional  protec- 
tion beyond  that  provided  for  from  the  county  funds, 
and  for  that  reason  authorities  should  be  empowered 
to  contribute  from  their  local  funds  such  extra  cost 
as  they  may  deem  necessary. 

While  on  the  subject  of  finance,  may  the  author 
express  his  views  on  the  debatable  question,  "  Should 

*  Paper  presented  at  the  recent  annual  meeting  of  the  Institution  of 
Municipal  .ind  County  En  -' 


fire  insurance  companies  contribute  to  the  cost  of 
fire  protection?"  He  unhesitatingly  says  "No!" 
and  advances  the  following  arguments  in  supi)ort  of 
his  opinion:  They  are  trading  undertakings,  and 
sliould  apportion  their  premiums  in  proportion  to 
their  risks;  life  insurance  offices  are  not  asked  to 
contribute  to  the  cost  of  public  health  measures,  or 
marine  insurance  offices  to  the  maintenance  of  light- 
houses or  lightships;  moreover,  in  his  experience  it 
is  generally  the  most  ill-equipped  brigades  who  expect 
the  largest  contributions  from  the  fire  offices,  and 
conversely  the  best  equipped  who  advance  the  smallest 
claims. 

OHGANISATION. 

In  commercial  life,  if  an  undertakmg  is  to  be  a 
success,  the  first  es.sential  is  a  manager  who,  by 
technical  training  and  experience,  is  intimately  ac- 
quainted with  its  every  process,  combined  with  ability 
to  organise  and  handle  its  staff  and  workmen. 

These  qualifications  equally  apply  to  the  fire  ser- 
vice, and  such  a  manager  should  be  a  brigade  chief 
officer.  We  will  now  examine  the  special  qualifica- 
tions required :  Ability  to  organise  and  discipline ; 
knowledge  of  fires  and  their  causes;  local  government 
law;  building  construction  and  dangerous  structures; 
electricity;  fire  appliances,  especially  pumps, 
hydrants,  hose,  ladders,  &c. ;  motor  and  horse  trac- 
tion ;  hydraulics. 

On  comparing  the  above  with  the  "  Synopsis  of  the 
Work  of  a  Municipal  Engineer,"  compiled  for  this 
institution  by  Mr.  H.  Percy  Boulnois,  it  will  be  seen 
that  the  municipal  engineer's  training,  and  his  alone, 
covers  these  varied  qualifications ;  moreover,  he, 
above  all  others,  should  be  in  attendance  on  the  occa- 
sion of  fire  for  many  obvious  reasons. 

PERSONNEL. 

For  this  purpose — also  for  the  consideration  of  the 
number  of  stations  required — the  author  proposes 
dividing  districts  into  three  classes :  (o)  Those  approxi- 
mating to  100,000  population,  (h)  50,000  population, 
(i)  20,000  population  and  under. 

Dealing  with  class  {a),  if  of  a  manufacturing 
character,  it  may  require  three  stations;  otherwise 
two  properly  .situated  may  suffice.  Class  (h),  unless 
of  a  widely  scattered  character,  may  well  be  served 
from  one  centrally  situated.  Class  (c),  one  will  in 
all  eases  suffice. 

In  class  {a)  the  staff  under  the  chief  officer  should 
be  as  follows :  A  superintendent  acting  as  second 
officer,  and  for  each  station  two  permanent  and  from 
ten  to  twelve  retained  men. 

Class  {!>):  At  the  chief  station  one  working  superin- 
tendent and  one  permanent  and  from  fourteen  to  six- 
teen retained  men ;  sub-station,  one  permanent  and 
ten  retained  men. 

Class  (c) :  This  is  by  far  tlie  larger  type  throughout 
the  country,  and,  generally  by  reason  of  the  lower 
rateable  value  protected,  will  require  the  most 
economic  handling. 

The  following  are  the  author's  suggestions:  Where 
possible,  the  municipal  offices,  fire  brigade  station, 
and  the  depot  should  be  grouped  together.  One  of  the 
permanent  staff — say  the  road  foreman — should  reside 
on  the  premises,  and  act  as  superintendent,  and  be 
generally  available  after  working  hours.  During  the 
day  one  of  the  employees  can  perform  the  combined 
duties  of  fireman,  office  caretaker  and  storekeeper, 
and  the  duties  will  not  be  found  excessive.  In  addi- 
tion, there  shouli  be  fourteen  retained  men. 

In  all  three  classes  of  districts  the  retained  men 
may  be  ut'l  sed  for  relief  duties,  for  example. 

In  a  station  with  two  permanent  men,  the  latter 
may  share  twenty  hours  of  the  day  in  watches,  and 
the"  hours  from  7  p.m.  to  11  p.m.,  as  well  as  Sunday 
relief,  may  be  performed  by  the  retained  men  in  rota- 
tion. 

From  observation  the  author  has  found  this  system 
work  far  better  than  a  small  permanent  staff,  with 
its  attendant  relief  difficulties. 

With  regard  to  the  type  for  permanent  men,  he  is 
not  in  favour  of  those  trained  in  the  large  city 
brigades.  He  has  found  that  those  generally  obtain- 
able have  been  discharged  therefrom  either  on  account 
of    age    or    unsuitability ;    moreover,    they   generally 
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expect  too  much  in  the  way  of  appliances,  are  only 
used  to  their  particular  type  of  same,  and  are  in- 
variably apt  to  quote  what  they  did  when  at  so-and-so 
instead  of  adapting  themselves  to  their  new  surround- 
ings. 

The  author  considers  that  more  suitable  men  can 
be  obtained  from  among  the  personally  trained  men. 
Retained  men  should  be  recruited  from  either  the 
small  shopkeeper,  mechanic  or  intelligent  labouring 
class.  He  has  found  that,  if  properly  trained,  the 
printer  is  as  good  as  the  bricklayer,  the  nurseryman 
as  good  as  the  labourer,  the  shopkeeper  as  good  as 
the  carpenter.  All  that  is  required  is  intelligence, 
activity  and  health.  Age  upon  joining,  say.  from 
eighteen  to  thirty  years,  and,  unless  promoted  to  an 
officer,  leaving  at  from  fortyjfive  t<j  fifty. 

In  all  cases  before  appointment  they  should  undergo 
a  strict  medical  examination. 

FIRE    SIATIONS. 

These  would  be  centrally  situated  in  a  prominent 

sition,  and  opening  on  to  a  wide  road,  the  miniumm 

commodation  being  as  follows:  — 

An  engine-room,  not  less  than  30  ft.  square,  two 
main  doors,  not  less  than  9  ft.  6  in.  wide  and  11  ft.  6  in. 
high,  provided  with  quick  opening  apparatus,  and 
;in  ordinary  door  for  visitors. 

A  watch-room  adjoining  for  the  electrical  instru- 
ments;  size  not  less  than  8  ft.  square. 

A  bath-room,  lavatory,  and  a  water-closet. 

A  recreation-room,  not  less  than  22  ft.  by   18  ft. 

For  each  resident  man  a  large  living-room,  a  small 
scullery  containing  a  kitchener,  one  large  and  two 
small  bedrooms,  a  small  larder  and  coal  store,  and 
one  water-closet  may  suffice  tor  two  families  where 
space  is  limited. 

The  quarters  should  be  approached  by  a  separate 
door  and  staircase  from  the  rest  of  the  building. 

Another  important  adjunct  is  a  hose-drying  and 
drill  tower,  which  may  occupy  one  corner  and  the 
full  height  of  the  building.  This  may  accommodate 
at  the  bottom  the  furnace  for  serving  the  engine-room 
radiators,  and  for  providing  a  hot-water  supply,  the 
heat  radiated  from  the  furnace  will  also  assist  in 
drying  hose  during  the  winter  months. 

ALARMS  AND    CALL   BELLS. 

These  are,  perhaps,  the  most  important  of  the  equip- 

lent,  seeing  that  a  quick  call  and  turn-out  is  every- 
'ling  if  the  fireman's  duty  of  preventing  rather  than 

xtinguisliing  serious  fires  is  to    be    efficiently   per- 

•  rined,  and  the  author  would  emphasise  the  fact  that 
^1  brigade'.s  efficiency  .should  he  judged  by  the  small 
iiiunl)er,  and  not  the  large  number,  of  serious  fires. 

The  essential  qualifications  in  these  are  as  fol- 
lows :  — 

(a)  Reliability  under  all  circumstances,  especially 
from  defects  due  to  line  or  instrumental  faults.  As 
a  protection  against  the  former,  he  prefers  a  system 
of  duplicate  wiring. 

(fc)  Provision  for  testing  without  leaving  the  station. 


and  serious  defects  such  as  bad  earths,  or  line  .short- 
ages, giving  both  visual  and  audible  indication  of 
their  occurrence,  cause  and   approximate  position. 

((■)  Audible  and  visual  discrimination  between  real 
and  false  alarms,  thereby  avoiding  the  annoyance 
and  work  incidental  to  an  unnecessary  turn-out. 

(In  passing  he  would  state  that  there  is  no  means 
of  preventing  malicious  alarms,  although  a  loud 
sounding  bell  in  the  call  post  will  minimise  them.) 

((/)  Tlie  system  should  include  a  telephone  appa- 
ratus for  transmitting  brigade  messages  from  the  call 
points  to  the  station,  and  for  this  the  author  prefers 
the  "  fixed  "  rather  than  the  "  portable  "  receiver  and 
transmitter. 

(e)  A  great  advantage  is  obtained  if  the  system  is 
directly  connected  through  the  station  to  the  call 
bells,  especially  if  of  a  coded  type,  indicating  to  the 
men  the  point  from  which  tlie  call  is  given,  thereby 
often  saving  them  a  large  expenditure  of  time  and 
energy  running  in  a  wrong  direction. 

Before  leaving  this  subject  the  author  would  re- 
mind his  hearers  that  a  defective  alarm  is  worse  than 
none  at  all,  as  it  leaves  the  caller  ignorant  of  the 
fact  that  the  brigade  have  not  been  warned. 

CALL    BELLS. 

The  essentials  to  a  satisfactory  system  are:  — 

(a)  Reliability  against  faults  or  breakdowns. 

(b)  Positive  discrimination  between  line  faults  and 
legitimate  calls,  and  this  can  generally  be  secured 
by  a  distinctive  and  characteristic  type  of  ring  in 
each  case. 

(c)  Provision  for  telephonic  communication  between 
the  stations  and  the  men's  residences,  and  through 
the  former  from  the  latter  to  the  alarm  points. 

To  some  this  may  appear  an  unnecessary  expendi- 
ture, but  in  practice  it  has  been  found  not  only  most 
useful,  but  actually  economical,  inasmuch  that  for 
the  small  cost  of  the  instrument  each  man's  house 
is  converted  into  a  call  point. 

TRACTION. 

Before  dealing  with  appliances  the  method  of  trac- 
tion must  be  considered,  and  undoubtedly  this  should 
be  mechanical.  There  are  at  present  three  types  in 
use:  — 

Electric. — This  has  certain  advantages,  but  is  gene- 
rally only  adaptable  in  large  cities  where  proper 
arrangements  can  l>6  made  for  charging  accumu- 
lators, and,  moreover,  these  latter  are  heavy. 

Steam. — This  has  reliability,  but  the  advantage  is 
outweighed  by  the  time  lost  in  raising,  or  alterna- 
tively by  the  cost  of  constantly  maintaining  suflicient 
(iressure,  to  get  under  way. 

The  Petrol  Motor. — This  is  certainly  the  most  suit- 
able, and  it  has  now  reached  such  a  state  of  relia- 
bility as  to  place  it  before  the  horse  in  this,  respect, 
while  for  both  speed  in  starting  and  transit  the 
latter  is  quite  outdistanced.  It  is  simple  to  handle, 
and  no  difficulty  is  found  in  training  the  veriest 
novice  in  driving. 

In  passing,  the  author  would  issue  a  warning 
against  excessive  speeds..  Twenty-five  miles  an  hour 
is  ample ;  higher  may  lead  to  accidents,  and  is  not 
conducive  to  reliability;  but  speed  must  not  be  con- 
fused with  hill-climbing  ability.  In  his  opinion,  the 
ideal  would  be  a  machine  capable  of  takng  a  fairly 
stiff  hill  without  appreciable  reduction  in  speed. 

THE  MOTOR   ESCAPE   AND   HOSE    TENDER. 

A  fire  brigade  is  €S.sentially  a  life  brigade  first. 
No  station  should  be  without  an  escape  and  hose 
tender  as  a  first  turnout  maeliine,  and  the  tendency 
outside  the  large  cities  to  give  the  engine  the  only 
consideration  is  to  be  regretted.  In  the  author's  ex- 
perience, given  an  average  water  pressure,  this 
machine  will  deal  with  95  per  cent  of  the  fires,  and 
if  provided  with  chemical  extincteurs  (of  which  he 
prefers  two  of  the  5-gallon  portable  type  to  each 
machine),  and  provided  a  call  is  quickly  given  and 
answered,  they  alone  will  deal  with  75  per  cent  of 
the  calls. 

The  escape  s.hould  be  constructed  as  lightly  as  is 
consistent  with  strength,  should  be  capable  of  being 
hand-propelled  in  a  horizontal  position,  and  neither 
too  short  nor  too  long  tor  its  purpose;  the  latter  fault 
is  more  frequent  than  the  former.  A  40-ft.  machine 
is  ample  for  a  three-storoy  building. 

It  should  be  constructed  so  that  either  the  whole  or 
part  of  the  ladders  can  be  detached  and  worked  inde- 
pendently of  the  carriage  if  so  required. 

The  motor  should  also  l)e  equipped  with  the  follow- 
ing :  One  or  two  hook  ladders,  not  less  than  800  ft  of 
unlined   and   200   ft.   of   rubber-lined  canvas   hose  of 


240 


THE   SURVEYOR   AND   MUNICIPAL 


August  27,  1915. 


SJ-in.  diameter  (the  lined  lengths  for  use  next  the 
brancli  pipes  to  minimise  water  damage),  two  stand- 
pipes  and  branches,  and  the  usual  minor  accessories. 

ENGINES    AND    PUMPS. 

Tile  autlior's  observation,--,  as  to  traction  equally 
apply  to  power;  for  pump.-,  tlie  petrol  motor  is  easily 
first. 

The  most  suitable  type  of  pump  has  during  recent 
years  been  a  continuous  source  of  controversy,  some 
favouring  the  reeiiirocating,  others  the  turbine,  or,  to 
give  it  its  more  correct  name,  the  high-pressure 
centrifugal;  but  it  has  been .  principally  a  maker-' 
agitation,  each  trying  to  boom  his  own  particulai- 
type.  After  a  lengthy  study  he  has  come  to  the  con- 
clusion that  it  is  mainly  a  question  of  local  cond - 
tions ;  each  has  its  advantages  under  certain  circum- 
stances, but  that  in  tlie  majority  of  cases  the  advan- 
tages are  with  the  turbine. 

A  more  important,  but  often  overlooked,  matter  is 
that  of  capacity,  antl  here  again  the  tendency  is  to 
adopt  too  large  a  machine.  Except  in  towns  possess- 
ing rivers,  docks  or  other  similar  large  sources  of 
water  supply,  the  author  is  convinced  that  a  pump 
with  an  outfiut  of  220  gallons  per  mimite  is  ample ; 
it  will  utilise  all  the  water  obtainable  from  two 
normal  hydrants,  and  is  more  easily  throttled  down 
where  the  water  supply  is  limited,  as  in  the  case  of 
country  fires  or  small  mains.  Such  a  pump  can  be 
driven  by  an  engine  of  35-b.h.p.,  and  this  power  will 
be  ample  for  traction  purposes.  This  machine  should 
also  carry  1,000  ft.  of  2^-m.  canvas  hose,  as  well  as 
the  usual  minor  accessories,  and  a  light  ladder  ex- 
tending to,  say,  30  ft.  is  a  most  useful  aijpliance. 
Before  closing  the  subject  of  appliances,  the  author 
would  mention  two  most  important  items  for  a  quick 
turnout:  — 

First,  all  motors  should  be  equipped  with  either  a 
self-starter  or,  alternatively,  with  accumulator  and 
coil  ignition  attached  through  duplicate  plugs  to  each 
cylinder,  in  addition  to  the  magneto,  as  even  the  best 
of  these  latter  are  liable  to  be  slow  on  a  cold  night. 

Secondly,  the  lamps  should  be  of  an  instantaneous 
lighting  type,  either  from  an  electric  self-lighting  set, 
from  the  accumulators  supplying  the  secondary  igni- 
tion, or  from  dissolved  acetylene  cylinders.  Small, 
portable,  self<:ontained  acetylene  lamps  should  be 
provided  as  a  stand-by ;  moreover,  they  make  a  use- 
ful tool  when  searching  awkward  places. 

In  conclusion,  the  author  hopes  that  his  efforts 
have  produced  a  new  and  useful  subject  for  discus- 
sion, and  that  they  may  induce  more  of  the  members 
to  take  an  active  part  in  what  he.  has  found  to  be  an 
interesting  and  useful  municipal  duty. 


SEWAGE    PURIFiGATION  AT  WOLVERHAMPTON. 


Aberdeen  Burgh  Surveyorshtp Tlie  Aberdeen  City 

Council  discussed  recently  at  considerable  length  a 
report  by  the  Finance  Committee  on  the  subject  of  the 
vacant  burgh  surveyorship,  and  eventually  an  amend- 
ment was  passed  in  the  following  terms :  "  That  the 
appointment  of  a  burgh  surveyor  be  deferred  till  after 
the  termination  of  the  war,  the  assistant  surveyor, 
with  such  staff  as  may  be  necessary,  to  carry  on  the 
work  meantime,  and  that  a  special  committee  be 
appointed,  along  with  the  City  Chamberlain,  to  pre- 
pare, tor  the  information  of  the  council,  a  statement, 
financial  and  otherwise,  supplying  details  of  the 
number  of  officials  in  the  employment  of  the  burgh 
surve.vor's  department,  their  respective  duties  and 
salaries,  and  other  expenditure  of  the  department; 
this  printed  statement  to  furnish  particulars  of  the 
saving  to  be  effected  by  amalgamating  the  water  de- 
partment with  the  burgh  surveyor's  department." 

Rhymney  Valley  Sewerage  Works.— At  a  meethig 
of  the  Sewerage  Board  this  wei-k,  a  report  on  a  recent 
deputation  of  members  lo  (lie  Treasury  was  presented. 
Mr.  Edgar  Davies  (Bedwellty)  had  a  motion  to  con- 
sider the  advisability  of  economising  in  expenditure 
for  the  supervision  of  the  works,  but  the  chairman 
asked  Mr.  Davies  to  defer  the  motion.  Mr.  Davies 
said  the  scheme,  when  completed,  would  cost  over 
£300,000.  He  thought  the  board  should  dispense  with 
the  services  of  two  resident  engineers.  He  would 
agree,  however,  to  bring  the  motion  forward  at  the 
next  meeting.  Mr.  R.  J.  Jones  (Bedwellty)  com- 
plained that  one  of  the  engineers  recently  refused  to 
tell  him  when  he  last  visited  the  works.  The  public 
of  the  Valley  would  think  the  members  absolute 
puppets  if  they  could  not  get  an  answer  to  a  simple 
question  like  that.  It  seemed  that  all  they  had  to  do 
was  to  "  sit  tight  and  sign  cheques."  Mr.  J.  S. 
Alford,  the  engineer  referred  to,  said  he  did  not  mind 
answering  the  question  as  a  matter  of  courtesy,  but 
he  objected  on  principle. 


By  William  Clippord,  assoc.m.inst.c.e.. 
Manager  ami  Uliemiet. 

[The  following  particulars  are  extracted  from  Mr. 
Clifford's  report  on  the  work  of  purification  at  the 
Barnhurst  works  during  the  year  ended  Marcli  Slst 
bust.] 

The  total  volume  of  liquid  treated  is  estimated  at 
1,380  million  gallons,  of  which  the  greater  portion 
(1,32G  million  gallon.s)  arrived  by  the  low-level  sewer, 
and  was  lime-treated  before  passing  on  to  the  land. 
Tlie  reiiiaiiiilci  (a l.ono.iiDO  gallons),  which  arrived  by 
1lie  lirjh-|r\,  I  I'H,  I.  »  a- merely  settled — no  lime  being 
aihleil  lii.lni,..  th,  land  treatment.  The  average  dry- 
weather  flow  is  slightly  over  3,000,000  gallons  per  day. 
The  increase  due  to  new  connections  to  the  sewers  is 
about  1  per  cent. 

The  storm  water  was  uusually  heavy  and  continuous 
during  December;  the  maximum  flow,  however, 
occurred  on  June  18,  1914. 

During  the  year  the  rate  of  flow  exceeded  six  times 
the  dry-weather  flow  on  seventeen  occasions,  which 
lasted  altogether  some  fifty-one  hours.  The  flow  ex- 
ceeded three  times  the  dry-weather  flow  for  342  hours. 

The  rainfall  (33'818  in.)  was  much  above  the  average. 

An  item  which  calls  for  comment  is  the  galvanisers' 
refuse.  The  presence  of  iron  in  the  .sewage  was  noted 
on  312  days.  The  total  amount  of  this  form  of  refuse 
does  not  appear  to  have  varied  much  during  the  last 
five  or  six  years. 

The  amount  of  lime  added  to  the  low-level  sewage 
has  averajjeil  4-1  grains  per  gallon  on  the  dry-weather 
flow.  The  total  amount  used  during  the  year  is  293 
tons,  which  is  nearly  the  average  of  the  past  six  years. 

Some  32,000  tons  of  wet  sludge  (90  per  cent  moistme) 
and  300  tons  of  detritus  (50  per  cent  moisture)  were 
obtained  from  the  sewage.  The  increase  of  sludge 
due  to  pan  conversions*  is  not,  as  yet,  very  pro- 
nounced. 

The  pressing  of  sludge  as  a  preliminary  process  to 
disposal  was  discontinued  early  in  May,  1913.  The 
sludge  is  now  utilised  as  a  manure  for  crops  on  the 
h'gh-level  land,  and  on  some  of  the  adjoining  farm 
land.  Instead  of  carting  the  pressed  sludge  as 
hitherto,  the  wet  sludge  is  forced  through  light  iron 
pipes  laid  on  the  surface  to  the  fields  direct,  and  spread 
liy  means  of  grips  or  gutters  arranged  to  utilise  the 
fall  of  the  land. 

During  the  four  months  May  to  August  inclusive 
the  sludge  is  disposed  of  on  several  plots  (7  or  8  acres 
altogether)  kept  fallow  for  that  purpose. 

Some  20,000  tons  of  the  wet  sludge  were  irrigated 
on  various  fields;  the  remainder  was  air-dried  on  the 
spare  plots. 

The  disposal  by  boat  of  old  pressed  sludge  from 
the  tip,  and  of  air-dried  sludge  collected  from  the 
spare  plots,  amounted  to  2,829  tons. 

ANALYSES    AND    RESULTS. 

The  mean  strength  of  the  raw  sewage  calculated  by 
the  formula  [4-5  {Amm.N.-i-2  Alb.N.)-t-6-5,  O.  Abs.]  is 
93'G,  as  against  86'7  last  year.  The  increase  in 
"  strength  "  (8  per  cent)  is  no  doubt  due  to  the  large 
number  of  water-closets  connected  to  the   sewers. 

Lime  treatment  and  sedimentation  effected  the  re- 
moval of  impurity  to  the  extent  of  48'3  per  cent,  as 
measured  b,y  the  albuminoid  nitrogen,  and  42'4  on 
the  oxygen  absorption.  The  corresponding  figures 
last  year  w'ere  48"4  per  cent  and  392  per  cent. 

Taking  the  average  of  the  land  samples  as  repre- 
senting the  average  quality  of  the  final  effluent,  the 
total  purification  effected  by  precipitation  and  land 
filtration  is  95'8  per  cent  on  the  albuminoid  nitrogen 
and  95'0  per  cent  on  the  oxygen  absorption.  The 
corresponding  figures  la.st  year  were  96'5  per  cent  and 
!)3-5  per-  cent. 

CO  SI. 

The  nett  cost  of  purifying  the  sewage,  exclusive  of 
interest  and  sinking  fund  on  capital  account,  is 
£2,452,  or  6'14d.  per  head  of  population. 


County  Council's  Economy. — At  a  meeting  of 
Donegal  County  Council  on  Tuesday  the  report  of  a 
sub-committee  recommending  increases  of  salaries  to 
seven  members  of  the  office  staff,  three  heads  of  the 
departments,  and  the  county  sui-veyor  for  the  southern 
division,  was  considered.  Mr.  Francis  Gallagher,  J.P., 
moved  that  the  report  be  postponed  for  twelve  months. 
He  said  that  was  no  time  to  add  fresh  obligations  to 
the  ratepayers.      The  motion  was  passed. 


J  3,01)0  pa!!  closets  have  been  abolished  during  the  yenr 
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^11    communi:at:ons    in    regard    to    thif    pane    mutt    be 
addretaed  to  Tua  Editor,  St.    Bride's  House,  24   Bfide-lane, 
" "        "      ulopea   musl   be    marked   "Assistants' 
orner.      Correspondents   are 
consideration  and  answers 


Fleet-street    E.G.      „ „^ 

Section  "   in   the   top  Ze/£-/ii-,,,. 
iKtited   to  stibmit   Questions  fo 


to  the  questions  which  appear,  for  the  contributions  con- 
sidcred  to  be  the  most  meritorious,  one  or  more  premiums 
in  books  will  be  awarded  monthlu-  Diaarama  mxut 
be  dratm  to  scale  on  separate  sheets,  ready  /or 
reproduction. 


THE   MONTHLY    PREMIUM, 

Mr.  J.  U.  Wilkin,  of  Uownpatriok,  w  whom  the 
preuiiuni  for  July  was  awarded,  has  chosen  the  fol- 
lowing books,  and  they  have  been  duly  sent  to  him : 
'■  Tlie  Precise  Calculation  of  Pipe,  Drain  and  Sewer 
Dinien.-iions,"  &c.,  by  C.  E.  Housden  (Longmans). 
•  The  Main  Drainage  of  Towns."  by  F.  Noel  Taylor 

(Griffin). 
■■  Theory    of    Structures,"    by   Arthur   Morley   (Long- 
mans>. 

QUESTIONS. 
This    week    answers    are    invited    to   the    following 
questions:  — 

497.  Gauging  Sewers — Describe  a  suitable  method 
.._'r  gauging  the  fiow  of  sewers. 

498.  Buttress  Design.— Thirty  feet  (30  ft.)  above 
ihe  ground  a  rectangular  buttress  bears  a  thrust  of 
5,000  lb.  inclined  at  an  angle  of  45  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  turret  3  ft.  by  3ft.  necessary  for  stability  at  the 
top  joint  if  the  coefiScient  of  friction  =  OGO.  (E.  P.  C, 
Birmi/iij/iam.) 

499.  Geodesy. — Describe  generally  (without  details) 
the   astronomical   observations  needed    to    locate  the 

-starting-point  of  a  survey  in  a  new  country,     (E.  P.  C, 
Birmingham.) 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  I  feet  in 
length,  b  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  into  tlie  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-wat«r  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  l:ank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  approximately  the  time  tak'^n 
to  empty  the  tank.      (Stud.Inst.C.E.) 

501.  Ventilation.— In  designing  a  system  of  venti- 
lation fur  a  public  hall,  what  are  the  relative  advan- 
tages of  a  small  number  of  large  inlet  shafts,  com- 
pared with  a  large  number  of  small  shafts ;  and  at 
what  level  should  these  inlets  be  placed  ?  (6.  W.  P., 
Wellinglon.) 

502.  Theory  of  Beams.— The  cross-section  of  a  beam 
i-   T-.ihaped.  the  upper  table  is  6  in.  wide  and  1  in. 

iiiek,  the  vertical  web  is  5  in.  deep  and  J  in.  thick. 
At  a  certain  cross-section  this  beam  is  subjected  to  a 
known  bending  moment.  Make  a  careful  sketch  to 
show  the  distribution  of  tiie  -stress  across  the  section 
produced  bv  this  Ijendinu   moment.    (C.  W.  P.,   Il'e/- 

[The  EUitor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  ether  matter,  in 
aw/arding   the   Monthly   Premium, 3 


REPLIES  TO  QUESTIONS. 
496.  Stand  for  Procession — A  stand  with  seats  is 
required,  from  which  to  view  a  procession,  upon  a 
site  40  ft.  by  10  ft.  The  front  is  to  be  4  ft.  above  pave- 
ment behind  some  iron  railings.  Give  section  and 
lart  plan  to  a  J-in.  scale. 

Since  thi.-;  is  only  a  temporary  structure,  it  mu:?t 
not  be  assumed  that  a  light  construction  will  suffice. 
The  scantlings  should  be  of  such  dimensions  and 
put  together  in  such  a  manner  as  to  preclude  all 
risk  of  collapse,  and  consequent  danger  to  human 
life.  A  crowd  of  excited  people  on  a  stand  must 
Ije  considered  as  a  live  load,  and  a  liberal  factor 
of  safety  must  of  necessity  be  employed.  The  cross- 
section  and  plan  illustrated  is  designed  with  a 
factor  of  safety  adequate  for  security,  and  at  the 
isame  time  an  endeavour  is  made  to  keep  the  cost 


at  a  low  figure.  Access  to  tlie  stand  can  be  made 
l)y  means  of  three  or  four  steps  (not  shown),  wliich 
could  probably  be  placed  in  the  gateway  through  the 
iron  railings,  and  a  line  of  steps,  about  9  in.  by 
9  in.  and  3  ft.  wide,  can  be  used  for  passing  up  and 


10       O' 

down  the  stand.  One  such  step  is  shown  in  dotted 
lines  between  the  third  and  fourth  row  of  seats  in 
the  cross-section. 

Undoubtedly  it  is  desirable  that  the  stand  should 
cost  as  little  as  possible  consistent  with  security, 
and  in  that  case  good,  sound,  sawn  spruce  would 
be  the  cheapest  timber  for  its  construction. 
(.1.  G.  W.,  Dowwpalrirh.) 


Sketch  No.  1  shows  a  cross-section  taken  through 
the  centre  of  the  stand.  Sketch  No.  2,  part  plans 
showing  (a)  plan  of  benches,  (6)  plan  of  carriers. 
In  these  sketches  it  is  assumed  that  the  stand  is 
required  only  for  temporary  i)urpo=es,  and  there- 
fore the  idea  throughout  has  been  to  v/aste  as  little 
timber  by  cutting,  &c.,  as  possible.  The  entrance 
to  the  stand  is  on  the  extreme  left-hand  side,  by 
means  of  steps  2  ft.  9  in.  wide.  The  benches  are 
secured  on  to  triangular  blocks  of  timber  2  ft.  3 in. 
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by  11  in.  hy  IJ  in.,  which  are  spiked  or  notched  on 
to  the  carriers.  Instead  of  these  pieces  of  wood,  a 
frame  similar  to  sketch  A  would  be  suitable,  which 
consists  of  3-in.  by  2-in.  spars,  nailed,  horizontal 
and  vertical  to  carriers.  The  carriers  are  7  in.  liy 
3  in.,  at  3-ft.  centres,  and  are  bolt-ed  to  the  vertical 
posts,  or  may  be  securely  nailed  to  save  boring. 
Particular  care  should  be  taken  to  eros.s-brace  the 
back  of  the  stand  with,  say,  6-in.  by  2-in.  spars, 
which  will  add  considerably  to  the  stiffness  of  the 
structure.  Wliere  space  will  permit  at  the  back  of 
the  stand,  "  back  supports "  or  struts  should  be 
provided  (especially  where  subject  to  considerable 


not  be  at  a  greater  distance  than  15-ft.  centres; 
therefore,  in  this  example,  three  principals  would 
be  required — viz.,  one  at  each  end  and  one  in  the 
centre.  As  it  is  only  for  temporary  .purposes,  a 
canvas  covering  will  be  all  that  is  required.  (E.H., 
Waa-den.) 

495.  Radius  of  Gyration.— Explain  from  first  prin- 
ciples the  precise  meaning  and  significance  of  the 
term  "  radius  of  gyration  "  as  used  in  the  investiga- 
tion of  the  theory  of  beams. 

Tlie  moment  of  a  plane  area  about  a  line  in  its 

plane   is  the  limit  of  the  sum  of  the  products  of 


wind  pressure)  at  every  9  ft.  or  every  third  vertical 
posts,  say  of  7-in.  by  3-in.  stuff,  with  a  sole  piece 
fixed  at  the  bottom  into  the  ground,  as  shown  in 
dotted  lines  in  sketch  No.  1.  This  will  prevent 
overturning.  Where  a  covered  stand  is  required, 
the  vertical  posts  may  be  continued  upwards  for 
about  18  ft.  alx)ve  ground  level,  and  a  collar  roof 
formed    and    cross-braced.    The    principals    should 


■:mall  elements  of  the  area  and  their  perpendicular 
distances  from  that  line.  In  Fig.  1,  if  5A  repre- 
sents any  element  of  a  plane  area  A  distant  y  from 
any  line  OX  in  its  plane,  the  moment  of  the  area 
is'  the  limiting  value  of  S  i/ « A  ;  similarly  the 
moment  of  the  area  round  OY  is  tlie  limiting  value 
of  S  «  5  A. 

The  centroid  of  a  plane  aiea  (also  called  the  centre 
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of  gravity)  may  be  defined  as  a  point  in  its  plane 
such  that  the  moment  of  the  area  about  any  line 
in  the  plane  passing  tlirough  that  point  is  zero, 
or  for  any  line  lying  in  the  plane  through 
the  centroid  the  product  sum  S  ySX  =  0.  Such 
a  line  through  the  centroid  is  called  the  neutral  axis 
of  the   figure.    The   moment  of  inertia   I,     or    the 


fc) 


Fig.  1. 

.second  moment  of  the  area  about  any  axis  in  its 
plane,  is  defined  by  the  relation  I  =  S  v'SA,  where 
tlie  values  of  y  are  the  distances  of  the  elements 
of  area  5  A  from  the  axis  about  which  the  quantity 
I  is  to  be  determined.  If  A  be  the  area  of  any 
plane  figure,  and  I  its  moment  of  inertia  about 
any  axis  in  its  plane,  the  radius  of  gyration  K  of 
the  area  about  that  axis  is  determined  by  the  rela- 
tion 

K-"  A  =  I  =  S  y'  5  A   or  K-  =  - 

or  K  is  that  value  of  y  at  which,  if  the  area  A  were 
concentrated,  the  moment  of  I  would  be  the  same 
as  that  of  the  actual  figure.  For  calculating  the 
moment  of  I,  and  consequently  the  radius  of  gyra- 
tion of  simple  figures,  such  as  rectangles  and  circles, 
the  following  theorem  is  useful :  The  moment  of 
I  of  any  plane  figure  about  any  axis  in  its  plane 
exceeds  that  about  a  jiarallel  plane  through  the 
centroid  by  an  amount  equal  to  the  product  of  the 
area  and  the  square  of  the  distance  of  the  centroid 
from  the  axis.  If  I  is  tlie  moment  of  inertia  of  an 
area  aliout  any  axis  in  its  plane,  and  Ir.  is  the 
moment  of  inertia  about  a  parallel  plane  through 
the  centroid  and  I  is  the  distance  between  the  two 
axes,  1=  Ii;  +  i- A,  or  by  dividing  each  by  A  we 
get  from  above  K'  =  K^„  j-  I',  where  K  is  radius  of 
gyration  about  an  axis  distant  I  from  the  centroid, 
and  K'o  that  about  s.  parallel  axis  through  the  cen- 
troid.   This  theorem   is  easily  proved — 

I  =  S  (^^■!/)»«A  =  S   (l'  +  2ly  +  y'')S\ 

=  l'S  5A  +  2JS  v3A-l-2!/'«A 

=  l'A  +  o+Ir.  where    y   is    measured 
from  an  axis  through  the  centroid 

(I)  Let  it  be  required  to  find  the  moment  of  inertia 
and  radius  of  gyration  of  the  rectangular  area  ABCD 


Fio.  3. 

about  the  axis  XX,  in  Fig.  II.    Take  an  elemental 
strip  of  area  b.dy. 


I.XX   =  fy-hfly=ih^[y'~\  ='-i\h(P 


(2)  Required  to  find  moment  of  I  and  K  round 
DC. 

Idc   =  Ixx  +   bil  {'ly  =  brf3  (xV  +  i)  =    J  !"'' 

Or*lhi3  could  be  fouud  simply  thus — 
<i  d 

0  0 

and  K^-J=^=.l(P     .-.  K  =  fVI 
A       od 

(-3)  Required  to  find  moment  of  inertia  and  K 
round  an  axis  through  the  centre  perpendicular 
to  the  circular  surface  in  Fig.  III. 

Take  circular  strip  of  radius  v  and  width  dv. 

R  R  R 

I„  =  I'y-  2iry,ly  =  2n  /V  <h  =  2^  [^]    =  |R^ 


and  K-=-   =^      =  — 
A      2 

(J.  G.  W.,   nmrnimlrick.) 


LOCAL   GOVERNMENT  BOARD   INQUIRitS. 

Tha  Editor  invitet  the  co-operation  of  Bbr7BY0R  reader! 
mivh  a  view  to  making  tlte  information  given  under  thit 
head  aa  cojnvlete  and  accurate  as  posiible. 


INQUIRIES  HELD. 

Christchurch  T.C.  (August  18th.  Mr.  F.  H. 
Tullocli). —  CSnO  for  surface-water  drainage  and  the 
sewerage  of  the  added  areas. — The  necessary  details  of 
the  schemes  were  submitted  by  the  borough  surveyor, 
Mr.  H.  J.  Farmer. 

Lutterworth  R.D.C.  (August  18th.  Mr.  A.  W. 
Brightmore). — £3,400  for  the  purchase  of  the  water- 
works undertaking  of  the  Lutterworth  Freehold  Land, 
Building,  and  Watei-works  Company. — The  clerk,  Mr. 
T.  C.  Bodyrote,  stated  that  negotiations  for  the  pur- 
chase of  the  works  had  been  going  on  for  several  years. 
The  original  price  fixed  by  the  vendors  was  £8,000, 
the  amount  being  based  upon  the  actual  cost  of  the 
iDuildings  and  land,  and  the  laying  of  mains.  There 
had  been  several  probable  purchasers,  but  the  council 
and  committee  were  desirous  that  no  outsider  should 
come  in  and  purchase,  as  had  been  several  times 
threatened.  Mr.  S.  H.  Sands,  engineer,  Nottingham, 
gave  evidence  as  to  the  capacity  of  the  well  and  the 
pumping  arrangements.  He  had  tested  the  strata, 
and  understood  there  had  been  no  falling  off  in  the 
supply.  There  would  be  slight  fluctuations  due  to 
tho  rainfall,  but  there  was  fairly  good  evidence  that 
the  supply  was  permanent.  He  had  tx?sted  the  pumps 
and  engines,  and  all  were  working  satisfactorily.  Dr. 
O'Connor,  medical  officer  of  health,  stated  that  the 
only  part  of  the  scheme  which  did  not  meet  his  wishes 
fully  was  the  rather  excessive  proportion  of  nitrates ; 
otherwise  the  wafer  w;i'~  u|i  Iri  the  standard  generally 
accepted. 

APPLICATIONS  FOR  LOANS. 

Battle  U.D.C. —  £950  for  works  of  sewage  disposal. 

Shipton-on-Stour  R.D.C.  —  £070  for  works  of 
sewerage. 

Winchester  R.D.C— 0250  for  pumping  machinery. 
LOANS  SANCTIONED. 

Newry  U.D.C. — £770  for  works  of  street  improve- 
ment. ^ 

South  Westitiorland  R.D.C— £220,  addition.al  loan 
for  sewage  disposal  works. 

LOANS   REFUSED. 

Burry  Port  U.D.C. —  C17,;)00  for  works  of  sewerage. 

East  Lancing  Sea  Defence  Commissioners. — £3,000 
for  sea  defence  works. 

Reigate  T.C— £6,000  for  the  Redhill  police  and  fire 
station. 

FORTHCOMING  INQUIRIES. 

SEPTEMBER.  £ 

1. — Skelmersdale.  For  the  provision  of  a 
new  gas  holder  and  condenser  (Mr. 
F.    H.    Tulloch)      


2,000 


Lilian  Bradshaw  Fund.  —  Messrs.  .1.  Edward 
Willcox,  of  the  firm  of  Willcox  &  Raikes,  Birming- 
ham, £1  Is. 
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Munloipal  Work  in  Progress  and  Projected. 


incites  the  co-operation  of  Scbveyob  readers  with   a  view  to  making  intormalion  given  uiidv 
complete  and  accurate  aa  possible. 


tliis  head  as 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings— Bideford;  housing  and  town  planning— 
Dartford ;  roads  and  materials — Fareham ;  sewerage 
and  sewage  disposal — Wantage ;  water,  gas  and  elec- 
tricity—Carlisle,  St.  Thoma.s.— Particulars  of  other 
projected  works  will  be  found  on  our  "  Local  Govern- 
ment Board  Inquiries  "  page. 

BUILDINCS. 

Bideford  T.C. -Plans  have  been  prepared  for  the 
erection  of  a  joint  isolation  hospital  for  Bideford, 
Northam^  and  Abbotsliam,  at  an  estimated  cost  of 
nearly  £9,000,  but  the  council  are  seeking  to  obtain 
a  reduction  of  this  figure,  as  it  is  considered  exces- 
sive. 

Halsted  U.D.C. — A  scheme  has  been  passed  for  the 
erection  of  an  additional  wing  to  the  isolation  hospital. 

Thorne  R.D.C. — The  question  of  the  approach  to  the 
Great  Central  llailway  Company's  station  at  the 
colliery  village  of  Stainfoi-th  occuiiied  the  attention  of 
the  council  recently.  The  cost  of  constructing  a 
bi'idge  was  estimated  by  the  company's  engineer  at 
£1,100,  but  the  council's  surveyor,  Mr.  H.  Plewes, 
had  prepared  two  schemes  to  cost  £700  and  £310 
respectively,  and  it  was  decided  that  a  pei'sonal  inter- 
view should  be  sought  with  the  company's  repre- 
sentative, and  the  jilans  and  figui'es  placed  before  him. 

KOUSiHO    AND    TOWN  PLANNING. 

Belfast  T.C.— Of  the  252  houses  included  in  the 
town  council's  hoiising  scheme,  a  total  of  168  have 
been  built,  leaving  a  balance  of  84  yet  to  be  erected. 
The  Belfast  NtwdfUrr  statps  that  the  accommodation 
provided  by  the  new  liouses  consists  of  an  exceptionally 
lar'ge  and  airy  kitchen,  a  large-sized  scullery,  two 
good  upstairs  rooms,  and  a  yard.  The  floors  of  the 
kitchen  and  scullery  are  tiled,  the  yards  are  built 
of  concrete,  and  the  fronts  of  the  houses  are  of 
perforated  brick,  so  that  the  dwellings  are  both 
sanitary  and  convenient.  The  new  streets  are  wide 
and  paved  with  pebbles,  while  a  notable  feature  of 
the  scheme  is  that  tlie  back  passages  of  all  the 
property  are  40  ft.  wide,  and  will'  be  either  concreted 
or  tar-macadamed,  tlius  providing  excellent  play- 
gi'ounds  for  children.  Gates  will  be  erected  at  the 
ends  of  the  passages,  so  that  the  dangers  arising  from 
vehicular  traffic  will  be  entirely  eliminated. 

Darfield    U.D.C. — An  intimation   has  been  received 

from  the  Local  Government  Board  that  tlie  proposed 
housino-  scheme  cannot  be  sanctioned.  The  estimated 
cost  is"  £16,218. 

Dartford  U.D.C. — The  Housing  Committee  have 
approved  the  proposals  of  the  surveyor,  Mr.  T.  Tiffin, 
for  a  housing  scheme  to  consist  of  two  types  of 
dwellings. 

East  Preston  (Sussex)  R.D.C— With  respect  to  the 
inspection  of  houses  in  the  district,  under  the 
Housing  and  Town  Planning  Act,  the  Local  Govern- 
ment Board  wrote  that  they  could  not  assent  to  the 
jjroposal  to  suspend  the  work  of  inspection.  Such 
a  policy,  in  the  event  of  epidemic  disease  occurring 
in  the  district,  might  have  very  disastrous  results. 
At  the  same  time,  as  regards  inspections,  these 
sliould  be  mainly  concerned  with  cases  of  actual 
nuisances,  and  only  such  action  as  was  immediately 
necessary  .shouild  be  taken.  Mr.  'Schweder:  That 
practically  agrees  with  the  council's  views  and  is 
exactly  what  they  wanted.  The  clerk  (Mr.  A.  Shel- 
ley) said  the  letter  told  them  nothing.  They  asked 
tor  authority  to  .suspend  the  inspections  altogether. 
The  letter  was  inconsistent.  The  Local  Government 
Board  did  not  approve  of  suspending  inspections, 
and  yet  it  told  them,  both  as  regards  inspections  and 
the  action  taken  upon  them,  these  should  be  mainly 
concerned  with  cases  of  ajctual  nuisances.  The 
council  decided  that  the  inspections  should  go  on, 
but  that  owners  or  occupiers  should  not  be  called 
upon  to  make  structural  alterations,  but  only  neces- 
sary sanitary  ones. 

Elland  U.D.C. — The  council  have  been  requested 
by  the  Local  Government  Board  to  submit  their 
housing  .scheme   for  the   hoard's   consideration. 

Margam  U.D.C. — The  housing  scheme,  which  is  esti- 
mated to  cost  £9,703,  is  to  be  postponed. 


PARKS    AND    OPEN    SPACES. 

St.  Austell  U.D.C— A  recreation  gn>uiul  of  1^  acres, 
presented  to  the  council  by  Admiral  Sir  Charles  J. 
Graves-Sawle,  was  formally  opened  recently.  A  com- 
posite shelter  and  bandstand  has  been  presented  by 
Sir  Francis  Layland-Barratt,  and  seats  by  Mr.  and 
INIrs.  Petherick,  while  the  ground  has  been  laid  out 
with  taste  under  the  supervision  of  the  surveyor  Mr. 
F.  D.  Groves. 

REFUSE    GdLLECTiON    AND    DtSPOSAL. 

Dorchester  T.C — A  resolution  has  been  passed 
suggesting  to  the  inliabitants  that  jiroper  movable 
receptacles  of  such  size  and  so  constructed  as  to  enable 
them  to  be  i-emoved  conveniently  without  leaking, 
spilling,  or  absoii)tion  of  their  contents,  should  be 
provided  for  house  refuse. 

Wakefield  T.C. — The  Local  Government  Board  have 
decided  uul  Ici  sanction  at  present  the  proposed  loan 
fur  the  provision  of  a  refuse  destructor. 

ROADS    AND    MATERIALS. 

Bridgwater  R.D.C— It  has  been  decided  to  con- 
tribute £1,219  towards  the  construction  of  the  pro- 
po.sed  new  road  at  Wembdon.  The  Road  Board  have 
promised  a  grant  of  half  the  entire  cost,  and  it  is  pro- 
posed that  the  remaining  half  should  be  borne  between 
the  county  council,  Bridgwater  Town  Council,  and  the 
ruial  district  council. 

Brigg  R.D.C. — Application  has  been  made  to  the 
Admiralty  for  a  grant  towards  the  cost  of  the  proposed 
diversion  of  a  road  at  North  Killingholme. 

Coleraine  U.D.C — The  surveyor  reported  that  the 
makiiiL:  of  tar-macadam  was  very  profitable  so  far 
as  tlie  cnvuici]   were  concerned. 

Colwyn  Bay  U.D.C— The  surveyor,  ]\Ir.  W.  Jones, 
reporting  on  the  proposal  made  at,  the  last  meeting 
that  the  section  of  the  road  to  Llandudno  between 
Rhos-road  and  the  Ship  Hotel  should  be  widened, 
advised  that  the  road  should  be  made  36  ft.  wide,  with 
a  6-ft.  footpath  on  each  side.  It  was  further  stated 
that  there  was  good  reason  to  hope  that  the  land 
required  would  be  given  by  the  Cayley  Estate.  The 
council  decided  to  tal;e  steps  to  acquire  all  the  land 
needed,  with  a  view  to  the  widening  being  carried  out. 

Dundee  T.C. — The  Works  Committee  recommend 
the  acceptance  of  the  tender  of  Mr.  T.  S.  Dick,  at  £574, 
for  the  repaving  of  Douglas-street. 

Fareham  R.D.C. — On  the  subject  of  the  proposed 
improvement  of  the  Southampton  and  Portsmouth 
district  road  and  the  making  of  the  proposed  new  road 
at  the  top  of  the  cliff,  Hill  Head,  the  clerk  produced 
the  conveyance  of  three  pieces  of  land  to  the  council 
to  be  executed  and  sealed.  The  council,  he  said,  was 
now  in  a  position  to  proceed  with  the  road  at  the  top 
of  the  cliff  at  Hill  Head.  The  council  referred  the 
matter  to  the  Beads  and  Works  Committee. 

Glastonbury  T.C. — The  borough  surveyor,  Mr.  G. 
Alves,  has  received  instructions  to  complete  the 
section  of  new  cement  paving  in  High-street,  but  not 
to  staT't  another  section  at  present. 

Midleton  (Ireland)  U.D.C— The  staff  of  stone- 
breakers  employed  by  the  council  recently  refused  to 
work  at  stonelireaking  at  Is.  2d.  per  load,  their  reason 
for  so. doing  being  that  the  .stones  from  a  new  quarry 
taken  by  the  council  were  harder  to  break  than  the 
stones  from  the  council's  old  quarry.  The  council 
have  now  arranged  through  the  surveyor  to  have  the 
stones  in  future  broken  by  the  assistant  quarryman 
and  another  stonebreaker,  for  whom  regular  employ- 
ment at  that  work  will  be  found  at  Is.  4d.  per  load, 
and  dispense  Avith  the  rest  of  the  stonebreakers. 

Oxfordshire  CC — In  lieu  of  the  agreement  with 
the  Corporation  of  Heuley-on-Thames  with  respect  to 
the  reconstruction  with  Tarmac  of  Marlow  Station- 
road  and  Reading-road,  it  has  been  decided  to  sub- 
stitute a  grant  of  £370  towards  the  cost  of  resurfacing 
with  Tarmac  a  portion  of  Bell-street,  and  to  tar-paint 
all  existing  Tarmac  surfaces. 

Perth  T.C. — Plans  have  been  approved  for  a  new 
street  between  Belhelvie-terrace  and  Sfrathearn- 
terrace. 

Rawtenstall  T.C — The  borough  surveyor,  Mr.  J. 
Johnson,  has  prepared  a  scheme  for  widening  Booth- 
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road,  which  is  to  be  submitted  to  the  county  council 
witli  a  view  to  a  grant. 

Wakefield  T.C. — The  Local  Govenunent  Board  have 
decided  not  to  sanction,  at  present,  a  loan  of  £920  for 
street  works  in  connection  with  Westgate  improvement 
scheme, 

Waterford  CO.— A  grant  of  £850  has  been  voted  for 
the  eoustructiou  of  a  new  road  beside  the  sea  pro- 
menade at  Tramoro. 

Woking  U.D.C.— It  is  reported  that  the  Road  Board 
have  agreed  to  make  a  grant  of  ^d.  per  square  yard 
ill  respect  of  the  surface  tarring  of  Goldsworth-road, 
Pyrford.  and  Woking  Village-road,  York-road,  and 
('onnaught-voad,  Brookwood. — The  county  surveyor 
has  agreed  to  the  estimates  of  the  quantity  and  cost 
of  material  requiivd  for  the  maintenance  of  the  district 
roads  for  the  year  ending  March  31,  191().  as  follows: 
Guildford  and  Chertsey  road,  material  £I,(?4S.  tarring 
£4;jl;  Woking  and  Chobham  road,  £315,  £50,  £31)5; 
Woking  and  Kiiilev  road,  t(i05.  £100,  £705;  Guild- 
ford and  Bagshot  road,  £150,  £165,  £315;  Knaphill 
and  Pirbright  road,  £37,  £45.  £82  ;  Byflect  road.  £22, 
£7,  £30. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Acton  U.O.C. — .-V  further  extension  uf  sewerage  is  to 
■  carried  ottt  at  The  Vale,  at  an  estimated  cost  of 

ao). 

Battle  U.D.C. — The  council  recently  decided  to 
i-arry  out  a  scheme  of  sewage  disjiosal  on  land  at 
Marley,  at  an  estimated  cost  of  £9o0,  subject  to  the 
-Timting  of  a  loan. 

Branston  R.O.C. — A  letter  has  been  received  from 
the  Loral  tJovernment  Board  declining  to  sanction  the 
modified  proposal  for  the  disposal  of  the  sewage  at 
liiiuUham,  and  the  council  have  referred  the  matter 
lo  the  Boulthara  Sewage  C<iinmittee. 

Glastonbury  T.C. — The  council  have  agreed  to  a 
«<heme  for  laying  a  new  sewer  in  Old  Street-road. 

Wantage  R.D.C. — With  reference  to  the  Harwell 
-•nvorage  sclierae,  the  council  have  approved  a  report 
liy  the  Harwell  Drainage  Committee  recommending 
that  the  scheme  of  land  treatment  l>e  adopted,  and 
that  the  storm  water  be  ?^narated  from  the  sewage; 
■'lat  the  clerk  be  instructed  to  negotiate  for  the  pur- 
hase  of  4  acres  of  land  .situate  lower  down  the 
•ream  and  about  700  yds.  from  the  present  filter 
•  inks  as  an  irrigation  area,  and  that  the  present 
liter  tanks  be  abolished;  that  the  present  sewers, 
which  are  known  to  be  defective,  be  used  for  surface 
water,  and  that  new  sewers,  be  laid  throughout  the 
parish  for  sewage. 

WATER,    CAS,    AND    ELECTRICITY. 

Carlisle  R.D.C  — It  has  be.-n  resolved  to  approach 
the  Carlisle  Corporation  to  ascertain  to  what  extent 
and  upon  what  temis  they  are  prepared  to  extend  their 
supply  into  the  rural  district,  and  the  lowest  price  at 
which  they  will  sell  water  for  the  supply  of  those 
districts  to  which  they  are  not  prepared  to  extend 
their  main. 

Doncaster  R.D.C. — The  council  have  agreed  to  a 
jin.posal  for  the  extension  of  the  water  main  in  Moss- 
road. 

St.  Thomas  R.D.C— An  inspector  of  the  Local 
Government  Board  has  jiaid  a  visit  to  the  Topsham 
water  supply  works,  and  he  has  since  written  to  the 
council  that  the  work  should  proceed. 

South  Westmorland  R.D.C — An  arrangement  has 
been     made    with     the     IManchester    Corporation    for 

supplementary  siifiplies  of  water  for  six  parishes  in 
the  rural  district  from  the  Thirlmere  aqueduct,  at  th<> 
price  of  Is.  per  1.000  gallons. 

Winchester  R.D.C— The  tender  of  Messrs.  Duke  & 
Ockenden.  a(  £23G,  has  been  accepfwl  for  an  instal- 
ment  of   iirw   pumping  niaihinery  at   (lie   waterworks. 

MISCELLANEOUS. 

Oldham  T.C— Among  the  accounts  submitted  to 
the  Surveyors  and  Buildings  Committee  was  one  for 
the  painting  of  the  street  signs,  showing  that  two  men 
were  employed  at  Is.  .3d.  per  hour.  Councillor  Hague 
objected  tf>  the  present  system.  He  held  that  it  was 
a  one-man  job,  not  a  job  for  two  men  at  each  sign, 
one  standing  at  the  foot  of  the  laddei-.  He  suggestecl 
that  either  the  men  should  go  round  singly,  or  that 
the  work  should  be  let  by  contract.  The  borough 
surveyor,  Mr.  E.  C.  Foote,  said  that  he  would  see 
what  could  be  done  to  have  the  work  done  cheajjer. 


PERSONAL. 


Mr.  F.  Sargeant,  surveyor  to  the  Dover  Rural  Dis- 
trict Council,  is  indisposed. 

Mr.  Eric  W.  H.  Vallis,  chief  assistant  in  the  oflfice 
of  the  Frome  engineer  and  surveyor,,  has  joined  the 
Inns  of  Court  Officers'  Training  Corps. 

Mr.  William  Walker,  surveyor  and  inspector  to  the 
Cannock  Rural  District  Council,  has  been  appointed 
district  surveyor  to  the  Eastbourne  Rural  District 
Council. 

Mr.  T.  W.  Metcalfe,  surveyor  to  the  Bedale  Rural 
District  Council,  has  received  leave  from  the  council 
to  join  His  Majesty's  Forces.  He  intends  joining  the 
2.33rd  Field  Company  of  the  Royal  Engineers. 

Mr.  Joseph  Mallett,  of  Great  Yarmouth,  has  been 
appointed  waterworks  engineer  and  collector  to  the 
Wivenhoe  Urban  District  Council,  in  succession  to 
Mr.  E.  W.  Macfarlane,  who  has  been  appointed  water- 
works engineer  at  Brightlingsea. 

Mr.  J.  T.  Dewliurst  has  resigned  his  appointment 
as  sanitary  insyieetor  and  assistant  surveyor  to  the 
Kuislip-NoVlhwood  Urban  District  Council,  and  the 
council  have -decided  to  appoint  Mr.  W.  L.  Carr,  the 
engineer  and  surveyor  to  the  council,  as  chief  inspec- 
tor of  nuisances.  For  the  present  no  assistant  in- 
sj>ector  of  nuisances  will  be  appointed. 

Mr.  F.  Slaughter,  surveyor  to  the  Steyning  West 
Rural  Di.strict  Cotmeil,  stated  at  the  council  meeting 
on  Tuesday  that  the  Steyning  East  Council  had 
approached  him  with  a  view  of  his  assisting  themj  as 
tlioir  acting  surveyor  and  insi>ector  of  nuisances  (Mr. 
Mant)  was  joining  H.M.  forces.  Ho  stated  that  if 
he  did  so,  lie  would  do  so  entirely  from  patriotic 
purposes  and  not  with  a  view  of  making  a  profit. 
The  council  decided  to  allow  him  to  undertake  the 
work. 

Mr.  T.  li.  Wishlade,  roads  and  bridges  surveyor  to 
the  Kadnorshire  County  Council,  has  just  completed 
forty  years'  service  under  this  authority.  At  the  last 
meeting  of  the  Roads  and  Bridges  Committee,  and  at 
the  last  meeting  of  the  Radnor  County  Council,  he 
was  complimented  by  the  chairman  (Alderman  C. 
Coltman  Rogers)  and  other  members  upon  holding 
this  office  for  so  many  years,  and  upon  the  efficient 
and  economical  manner  in  which  he  always  discharged 
his  duties. 


CORRESPONDENCE. 

I'.t?     aiTJp    01,    KaI'd     opi 

(One  man  does  not  see  everything.) 

— EnuiPiDBS. 

CAMP  SANITATION. 

To  the  EdU(rr  of  The  Sdrveior. 
Sia,— I  am  indebted  to  Sergeant  S.  C.  Rigg,  who 
in  -private  life  is  sanitary  inspector  and  surveyor  to 
the  Downham  Rural  District  Council,  for  sketches 
and  information  from  which  the  following  is  pre- 
pared :  — 

sanitahy   conveniekces   in    trenches. 
The  sketch  show.*  plan  of  firing  trench  with  sani- 
tarv  conveniences  and  communication  trench. 


AA— Firinff  trench. 

BH — Communicatiou  trencli. 

(;— Urinal. 

Fto.  1. 


D — Latrine. 

K — Excreta  burying. 

P— Excreta  buried. 


No  particular  tyiio  of  receptacle  is  specified;  any- 
thing watertight  is  adopted,  as,  for  instance,  empty 
5-galloii  drums,  biscuit  tins,  and  4-gallon  petrol  tins. 
My  informant  emphasises  the  fact  that  a  plentiful 
supply  of  disinfectant,  Ixith  fluid  and  powder,  is  pro- 
vided.   The  excreta  burying  ground  is  cut  as,  far  from 
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the  firing  line  as  conditions  permit,  and  after  use  is 
filled  over,  as  marked  F  on  plan,  and  a  fresli  space 
cut  as  E.  When  tliis  eventually  approaches  an  in- 
convenient distance,  the  whole  is  filled  and  marked 
"foul  ground,"  and  trenches  are  cut  to  fresh  burying 
grounds — presumably  as  I  have  shown  by  arrows.. 

REFUSE    DESTRUCTORS. 

I  consider  the  refuse  destructor  illustrated  in  Fig. 
2  to  be  a  great  im])rovement  on  those  formerly  sug- 
gested, as  it  permits  a  continuous  fire. 

The  description  I  received  is  as  follows:  "Cut  out 
cross,  as.  for  camp  kitchen,  place  bars  (binding  strips 


off  corrugated  iron  sheets)  across,  and  build  on  top 
of  this,  as  shown.  Material  for  building,  almost  any- 
thing, such  as  biscuit  tins  filled  with  earth,  old 
brick-bats^  &c. 


%-i-wt^<^   ic^CvCvi-.i'  ( ^^«^<>  «f  .)>i-»>*Ma;ra 


^jn.vw^ 


Fig.  3. 

To  those  intending  to  adopt  this  type  I  suggest 
that  flints,  should  be  packed  in  the  angles,  as  shown. 
These,  retaining  heat  longer   than  earth,  would  dry 


any  wet  refuse  that  might  require  destruction  when 
the  fire  was  low. 

WATER    SUPPLY. 

To  a  correspondent  who  wishes  to  remain  anony- 
mous I  am  iiudebted  for  particulars  of  a  water  sup- 
ply "  somewhere  in  England/'  fortunately  condemned 
before  injurious  results  occurred  (Fig.  3).  I  tliink 
this  will  be  found  of  interest  to  illustrate  a  departure 
from  the  rules  of  sanitation  which  res.ulted  in  the 
pollution  of  water  supply  by  camp  latrines.  The 
position  of  the  site  was  such  that  trenches  could 
not  be  adopted  w.ith  safety,  and  the  provision  of 
movable  receptacles  was  imperative  for  this  par- 
ticular site.  The  pollution  of  water  supply  necessi- 
tated the  selection  of  another  source  some  distance 
away. — Yoiirs,  &c., 

G.  Bertram  Hartfree. 

Town  Hall, 
Alton. 
August  23,  1915. 

FOR      OTHER     ADVERTISEMENTS 

See  End  of  Paper.  

rpHE  RURAL  DISTRICT  COUNCIL  OF 
-L  UTTOXETER. 

APPOINTMENT   OF   SURVEY!  iR   OF   HIGHWAYS 
AND  INSPECTOR  OF  NUISANCES. 

Applications  are  invited  for  the  above  appoint- 
iiionts;   the  district  oomprisea  15  parishes. 

There  are  about  119  miles  of  district  roads  to  be 
suiierintended  and  maintained. 

The  person  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  his  office,  to 
provide  himself  with  means  of  locomotion,  and  to 
reside  in  the  district;  he  will  also  be  required  to 
perform  all  the  ordinary  duties  appertaining  to  the 
office  of  Inspector  of  Nuisances  as  defined  by  the 
General  Order  of  the  Local  Government  Board  of  the 
13th  December,  1910,  and  also  to  act  as  the  desig- 
nated officer  for  the  purpose  of  the  Housing  (Inspec- 
tor of  District)  Regulations,  1910. 

The  following  offices  will  also  be  held  by  him— viz.. 
Inspector  under  the  Petroleum  Acts,  Inspector  of 
Factories  and  Workshops  and  Slaughter-houses,  also 
Insjiiitor  under  the  Dairies  and  Cowsheds  Order. 

Tlie  salary  will  be  £80  per  annum  as  Surveyor  of 
Higliways  and  £80  per  annum  as  Inspector  of 
Nuisances;  the  appointment  as  Inspector  of  Nuis- 
ances will  be  s.ubiect  to  the  sanction  of  the  Local 
Government  Board. 

The  person  appointed  will  bo  required  to  enter 
upon  his  duties  as  soon  as  possible,  and  to  give 
approved  security  in  the  sum  of  £200  for  the  faithful 
discharge  of  those  duties. 

Applications  (marked  "  Surveyor "),  in  the  candi- 
date's own  handwriting,  stating  age,  qualifications 
and  previous  experience,  and  accompanied  by  copies, 
of  not  more  than  three  testiinonials  of  recent  date, 
must  be  received  at  the  Office  of  the  undersigned 
not  later  than  the  first  post  on  Monday,  the  6th 
September  next. 

Canvassing  Members  of  the  Council,  either  directly 
or  indirectly,  will  disqualify  a  candidate. 
(Bv  order) 

FRANK  F.  HAWTHORN, 

Clerk. 

Council  Offices,  Uttoxeter. 

August  25,  1915.  (2,701) 

PURVEYOR'S  ASSISTANT  (23),  6  yeai-s' 
^  experience,  desires  appointment;  Lancashire  or 
Northern  Counties  preferred.  Surveyor,  leveller,  and 
good  draughtsman.  Good  all-round  experience.  At 
liberty  owing  to  reduction  of  staff  due  to  war.  Cert. 
Royal  Sanitary  Institute  for  Inspector. — Box  1,536. 
office  of  The  Survetor,  24  Bride-lane,  Fleet-street. 
E.G. (2,702) 

DRONFIELD  URBAN  DISTRICT  COUNCIL. 
The  above  Council  invite  Tenders  for  Dark 
Limestone,  broken  to  vai'ious  sizes,  delivered  free  at 
Dronfield  Station  in  truck  loads.  Particulars  can  be 
obtained  from  Mr.  T.  H.  Atkinson,  Surveyor  to  the 
Council.  Tenders  and  samples  to  be  delivered  at  the 
Council's  Office,  Sheffield-road.  Dronfield,  not  later 
than  Wednesday,  September  8,  191.5.  The  Council  dt 
not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

(Bv  order) 

-   H.  N.  LUCAS, 
(2,700)  Clerk  to  the  Council. 


August  37,  1915. 
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Water  Undertakings  of  England  and  Wales. 


THE  NEW  GOVERNMENT  RETURN. 

iCoacIusion.l 


Fall  details  as  to  the  nature  of  the  sources  of 
supply  were  asked  for,  and  were  generally  obtained 
from  the  larger  undertakers,  but  in  many  cases  the 
smaller  ones  gave  only  meagre  information.  In  every 
case  the  situation  and  nature  of  the  source,  the  geo- 
logical formations  of  each  underground  source,  and 
the  extent  of  the  gathering  grounds  of  upland  surface 
supplies  have  been  described,  so  far  as  the  particulars 
given  by  the  undertakers  have  permitted. 

The  sources  of  water  supply  are  usually  classified 
as  surface  supplies  from  lakes,  ponds,  rivers,  streams 
and  upland  gatliering  grounds,  and  from  springs  and 
underground  supplies  from  wells  and  boreholes.  Tlie 
supplies  from  natural  outlets  issuing  from  the  strata 
as  surface  springs  are,  however,  as  truly  underground 
waters  as  those  reached  by  wells,  and  their  subter- 
ranean characters  are  equally  pronoimced.  In  many 
instances  the  returns  do  not  distinguish  clearly 
between  water  derived  from  springs  and  water  ob- 
tained from  streams.  The  source  of  many  streams 
and  rivers  can  be  traced  to  springs,  and  many  rivers 
are  largely  fed  by  springs  throughout  their  course. 
A  typical  instance  is  the  river  Thames.  It  is  diffi- 
cult therefore  to  make  a  scientific  division  of  water 
supplies  into  surface  and  underground  supplies.  For 
practical  purposes — the  most  important  of  which  is 
a  survey  of  the  supplies  of  each  kind  at  present  used 
for  drinking  purposes,  the  population  for  which  they 
are  used,  and  the  further  quantities  available — the 
most  convenient  division  is  to  class  lakes,  ponds, 
rivers  and  streams  and  upland  sources  as  surface 
supplies  and  wells  and  sjirings  as  underground  sup- 
plies. 

Laies. — The.  principal  natural  lakes  of  England  and 
Wales  are  situated  in  Cumberland,  Westmorland  and 
North  Wales,  and  some  of  these  have  been  laid  under 
contribution  for  purposes  of  water  supply.  The 
Royal  Commission  appointed  in  18GG  to  ascertain 
■■  what  supply  of  unpolluted  and  wholesome  water 
could  be  obtained  by  collecting  and  storing  water  in 
the  high  grounds  of  England  and  Wales  either  by 
the  aid  of  natural  lakes  or  by  artificial  reservoirs, 
&c.,"  considered  a«plan  to  provide  the  Metropolis 
with  water  from  Thirlmere,  Ullswater  and  Hawes- 
water,  with  an  additional  supply  from  Bala  Lake,  in 
Merionethshire.  The  commissioners  made  an  inde- 
pendent investigation  of  the  quality  of  the  water  from 
the  lakes,  and  found  it  excellent  as  regards  softness 
and  purity,  freedom  from  mineral  contents  and 
organic  contamination,  but  slightly  coloured  with 
peat.  They  rejected  the  plan  partly  on  this  latter 
ground,  and  jiartly  because  of  the  uncertainty  of  the 
cost,  the  possible  stoppage  of  flow  in  the  conduit, 
the  necessity  of  pumping,  and  the  consideration  tliat 
the  sources  of  supply  belonged  geographically  to  the 
large  and  increasing  population  in  the  North  of 
England. 

In  1878  Lake  Thirlmere  was  appropriated  by  the 
corporation  of  Manchester  by  a  Bill  which  was  con- 
sidered by  a  Select  Committee  of  the  House  of 
Commons.  They  reported  that  the  lake  was  a  par- 
ticularly favourable  source  of  supply  because  of  the 
large  rainfall  (about  100  in.  annually),  the  scant  popu- 
lation in  the  vicinity,  and  the  consequent  abundance 
and  purity  of  the  water  to  be  derived  from  it,  and 
because  its  elevation  and  situation  were  favourabl.; 
for  affording  a  gravitation  supply  to  Manchester. 
The  corporation  were  authorised  to  take  50,OUO,0()0 
gallons  a  day  from  the  lake.  At  the  end  of  1913  they 
took,  according  to  their  return,  17,800,000  gallons  a 
day.* 

Lake  Vyrnwy  now  affords  a  supply  of  water  to 
Liverpool,  Crummoek  Lake  to  Workington,  Hawes- 
water  to  Penrith,  and  Ennerdale  Lake  to  Whitehaven. 

Mvers  and  Streams. — Many  of  the  rivers  and  streams 
of  England  and  Wales  are  utilised  as  sources  of  water 
supply,  and  from  the  return  it  appears  that  95  local 
authorities,  10  joint  authorities,  and  34  companies 
obtain  water  from  them.  River  Thames. — The  river 
affording  the  largest  quantity  is  the  Thames,  which, 
beside.^  furnishing  over  1.30,000,000  gallons  a  day  to 
the  Metropolitan  Water  Board,  supplies  2,500,000 
gallons  to  the  South-West  Suburban  and  West  Surrey 

•  A  thirJ  pipe  from  Thirlmere  to  MancheBter  has  now  beeu  com- 
pleted, and  aboat  .')0,000,000  gjlloiis  a  day  will  in  future  be  derived 
from  this  source. 


Companies  and  l,72U,O0U  gallons  to  Oxford,  while  of 
its  tributaries  the  Lee  furnishes  64,500,000  gallons  to 
the  Metropolitan  Water  Board,  and  the  Kennet 
3.000,000  gallons  to  Reading.  River  Severn.— The 
Severn  supplies  Worcester  with  1,473,000  gallons  per 
day,  Bridg[ioith  with  240,000  gallons,  and,  in  summer, 
Cheltenham  with  649,000  gallons  daily.  Shrewsbury 
also  uses  1,200,000  gallons  a  day  of  its  water  for  pur- 
poses other  than  drinking.  Of  the  tributaries  of  the 
Severn,  the  Avon  furnishes  715,169  gallons  a  day  to 
Rugby,  the  Chelt  991,000  gallons  to  Cheltenham,  and 
the  Wye  1,000,000  gallons  to  Hereford,  while  from  the 
head  waters  of  the  river  Elan,  a  tributary  of  the  Wye, 
72,000,000  gallons  a  day  are  available  for  the  supply 
of  Birmingham.  River  Derwent. — The  river  Derwent 
affords  over  10,0(X),000  gallons  a  day  to  the  Derwent 
Valley  Water  Board.  River  Tees. — The  river  Tees 
and  its  tributary  the  Balder  supply  15,000,000  gallons 
daily  to  the  Tees  Valley  Water  Board ;  the  Tees  also 
supplies  Darlington  with  2,500,000  gallons  daily. 

Upland  Surfaces. — Many  undertakers,  rely  upon 
water  collated  in  reservoirs  from  the  surface  of  un- 
cultivated land,  and  such  sources  Lave  been  described 
in  the  returns  as  "  upland  surfaces,"  "  gathering 
grounds,"  or  "drainage  areas."  In  some  cases  it  is 
not  possible  to  differentiate  between  supplies  derived 
from  upland  surfaces  and  from  rivers,  streams,  lakes, 
and  springs,  but  it  would  appear  that  136  local  autho- 
rities, 11  joint  authorities,  and  20  companies  depend 
upon  gathering  grounds  for  the  whole  or  part  of  their 
supplies.  Among  the  more  important  of  these  are 
the  local  authorities  of  Blackburn,  Halifax,  and 
Huddersfield,  with  available  s.upplies  per  day  of 
20,973,950  gallons,  13,500,000  gallons,  and  9,750,000  gal- 
lons respectively,  and  the  Bury  and  District  Joint 
Water  Board,  which  obtains  5,962,000  gaOons  per  day. 
Some  undertakings  with  other  sources  derive  very 
large  quantities  of  water  from  gatliering  grounds, 
but  the  quantities  obtained  from  the  various  sources 
are  not  always  given.  The  local  authorities  include 
Leeds  and  Sheffield  witli  available  supplies  per  day 
of  30,662,025  gallons  and  14,883,610  gallons  (minimum 
estimate),  and  Oldham,  which  obtains  5,274,000  gal- 
lons per  day.  The  Pontypridd  and  Rhondda  Joint 
Water  Board  obtains  3,123,785  gallons  per  day. 

Special  Acts  authorising  the  abstraction  of  water 
from  upland  surfaces  invariably  contain  provi- 
sion for  compensating  jiersons  likely  to  be  injured 
by  this  abstraction.  Sometimes  a  money  compensa- 
tion is  prescribed,  but  generally  compensation  in 
water,  based  on  one-third  of  the  mean  available 
rainfall  of  three  consecutive  dry  years.  For  the  pur- 
))o.se  of  affording  this  compensation  water  the  con- 
struction of  special  reservoirs,  known  as  compensation 
re.servoirs,  is  generally  necessary. 

S2yrings. — Tlie  actual  number  of  springs  from  which 
supplies  are  obtained  by  the  various  undertakings  is 
not  known,  but  from  the  information  in  the  return 
it  appears  that  springs  are  among  the  sources  of 
supply  of  392  local  authoritiesy  14  joint  authorities, 
and  114  companies.  Where  the  information  has  been 
suppliecl,  the  geological  formations  from  which  the 
water  issues  and  the  .situation  of  the  springs  are 
stated  in  the  return.  Though  widely  distributed  in 
England  and  Wales,  springs  are  seldom  in  great 
enough  volume  at  sufficient  elevation  for  large  gravi- 
tation supplies.  Few  of  the  larger  undertakings  rely 
for  their  supplies  solely  upon  springs,  but  the 
borough  of  Portsmouth  Waterworks.  Company  obtain 
8,261,000  gallons,  and  the  Wisbech  Waterworks  Com- 
pany suppily  5,188,160  gallons  of  water  per  day  from 
springs  in  chalk,  while  the  local  authorities  of  Lan- 
caster and  Bath  each  depend  upon  springs  yielding 
about  2,000,000  gallons  per  day. 

Springs,  however,  furnish  the  staple  supplies  of 
many  of  the  smaller  undertakings,  and  make  im- 
portant contributions  to  the  supplies  of  many  of  the 
larger.  Among  these  may  be  mentioned  the  Metro- 
politan Water  Board,  which  obtains  1,712,000  gallons 
per  day  from  the  Chadwell  Spring  in  Hertfordshire ; 
the  Staffordshire  Potteries  Waterworks  Company 
obtains  2,120,000  gallons,  and  the  Bristol  Waterworks 
Company  1,744,000  gallons  per  day  from  springs. 

Undergromid  Sources. — Supplies  from  underground 
s.ources,  excluding  springs,  are  mostly  obtained  by 
means   of   wells    and    boreholes.    The    particulars    of 
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these  sources  given  in  the  return  vary  with  the  de- 
tails furnished  by  the  undertakers,  some  of  whom 
describe  the  wells  as  "artesian,"  "bored,"  "  de«p," 
"tube,"  or  with  "adits,"  "heading*,"  "borings," 
&c.  The  actual  number  of  wells  and  boreholes  from 
which  supplies  are  obtained  is  not  known,  but  where 
the  retiu-ns  furnished  by  the  undertakers  contained 
such  details,  their  depth,  situation,  and  particulars 
of  the  water-bearing  strata  have  been  given. 

For  some  years  the  supply  of  underground  waters 
has  been  on  the  increase,  and  the  proportion  of 
underground  to  surface  waters  used  has  been  con- 
stantly growing.  Many  important  undertakings  de- 
pend wholly  upon  wells  or  boreholes  for  their  sup- 
plies. Of  the  local  authorities,  Kingston-upon-HuU 
obtains  12,304,000  gallons  per  day,  Widnes  5,500,000 
gallons,  St.  Helens  4,700,000  gallons,  Birkenhead 
4,215,356  gallons.,  Southampton  3,650,000  gallons,  and 
Warrington  2,543,075  gallons.  The  Southport,  Birk- 
dale.  and  West  Lancashire  Water  Board  obtains 
2,658,230  gallons  daily  from  wells,  while  among  the 
companies,  Sunderland  and  South  Shields  obtains 
8,520,000  gallons  per  day  from  wells  and  boreholes, 
South  Essex  4,804,000  gallons.  Great  Grimsby  4,295,U0(f 
gallons,  and  Colne  Valley  3,250,000  gallons.  A  num- 
ber of  undertakings  with  other  sources  also  obtain 
lairge  supplies  from  wells  and  boreholes,  but  the 
quantities  derived  from  the  various  sources  are  not 
always  given.  Tlie  Metropolitan  Water  Board  ob- 
tains 41,066,100  gallons  per  day  from  wells  and 
borings,  Nottingham  7,528,059  gallons,  Croydon 
4,053,698  gallons,  and  Wolverhampton  2,751,000  gal- 
lons, and  the  companies  include  South  Staffordshire 
with  13,793,498  gallons,  and  Cambridge  University 
and  Town  with  1,132,000  gallons. 

The  information  in  the  return  shows  that  340  local 
authorities,  13  joint  authorities,  and  142  companies 
derive  supplies  from  wells  and  boreholes. 

GEOLOGICAL   FORMATIONS    AND    SUPPLY. 

The  total  amount  of  underground  water  supplied 
by  piped  services  for  domestic  purposes  may  be  put 
down  very  roughly  as  285,000,000  gallons  a  day.  This 
does  not  include  supplies  from  surface  springs,  nor 
water  olitained   from   standpipes. 

The  following  table  shows  roughly  .the  amount  de- 
rived from  eacli  geological  formation:  — 

Million 
gallons  daily. 
Clialk  (includiug  over  40  millions  taken   by 

Metropolitan  AVater  Board)             ...          ...  139J 

Buuter      71^ 

Magnesian  limestone     ...         ...         ...         ...  I3j 

Superficial  deposits  (sliingle,  alluvium,  river, 

valley   aud    plateau    gravels;    and   glacial 

sand  and  gravels        ...         ...         ...          ...  13 

Sandstones  from  coal  measures           ...         ...  7 

Millstone  grit      ...         ...          • .  ■           .  ■         •  ■  ■  6j 

Lower  greensand  (Folkestone  and  Hythe  beds)  5;^ 

Keuper  sandstones        ...         ...         ...          ...  4j 

Lower     London     tertiaries    (Woolwich    and 

Reading  beds,  and  Tlianet  sands)  ...          ...  3:^ 

Carboniferous  limestone           ...          ...          ...  3 

Ashdown  sand    ...          ...          ...          ...          ■••  2j 

Lincolnshire  limestone  ,. .           ...          ...          ...  2 

Coralliau  beds 2 

Great  oolite        ...         ..-                      ■■■          ■■■  2 

Upper  gi'eensand            ...          ...          ...          ■■.  Ij 

Lias          ...         ...          . .  ■          .  ■  •          •  ■  ■         ■  ■  ■  J  1 

Old  red  sandstone         ...          ...          ...          ...  1 

Other  formations  yielding  less  tlian  1  million 

apiece  ...'        ...         ...         ••■         ■■■         ••■  ''4 

285 
Underground  SupjMcs  Furnished  hy  Each  County. — 
The  following  table  shows  the  approximate  amount 
of  water  derived  from  underground  sources  in  each 
county,  and  the  principal  formations  from  which  it 
is  obtained:  — 

Million 
gallons  daily. 

Kent. — Including  28  millions  from  chalk  (of 
which  17  millions  are  taken  by  Metro- 
politan Water  Board)  and  2  millions  from 
lower  greensand        ...  ...         ...  ...       32 

Staffordshire. — Including  26^  millions  from 
bunter  and  1  million  from  keuper...  ...       29 

Yorkshire. — Including  13i  millions  from 
chalk,  2  millions  from  bunter,  IJ  millions 
from  corallian  beds,  and  IJ  millions  from 
coal  measures  ...         ...         ...  ...       20:j 

Hertfordshire. — Almost  entirely  derived  from 
chalk  (over  7  millions  of  which  are  taken 
by  Metropolitan  Water  Board)       19 

Lancashire. — Nearly  16  millions  from  bunter, 
aud  over  a  million  apiece  from  coal 
measures  and  millstone  grit  ...         ...       18^ 


Sussex. — Including  II  millions  frum  chalk, 
2  millions  from  Ashdowu  sand,  and  J 
million  from  Tuubridge  Wells  sands 

Essex. —  Including  111  millions  from  chalk 
(of  which  4i  millions  are  taken  by  Metro- 
politan Water  Board)  and  2^  millions  from 
lower  London  tertiariea 

Surrey. — Including  11|  millions  from  chalk 
and  \\  millions  from  lower  greensand 

Durham.  —  Including  12;^^  millions  from 
magnesian  limestone... 

Nottingham.shire.  —  Including  12i  millions 
froni  bunter 

Hampshire. — Includiug  nearly  11  millions 
fi'om  chalk 

Middlesex. — Almost  entirely  obtained  by 
Metropolitan  Water  Board,  and  is  appor- 
tioned between  chalk  (over  6j  millions)  and 
gravel  beds  fringing  the  Thames  (over  4j 
millions) 

Cheshire.  —  Including  9  millions  from  bunter 
and  J  million  from  keuper  ... 

Lincolnshire. — Including  4j  millions  from 
chalk  and  IJ-  millious  from  Lincolnshire 
limestone 

Derbyshire.  —  Including  2f  millions  from 
alluvial  deposits  lining  the  v.nlley  of  the 
Derwentand  2|  millious  from  juillstonegrit 

County  of  London. — The  Metropolitan  Water 
Board  derive  supplies  from  chalk  exceeding 
5i  millions 

Dorsetshire. — Including  3  millions  from  chalk 
and  1  million  from  gravel  beds  in  the 
valley  of  the  Stour   ... 

Somersetshire. — Including  2  millions  from 
keuper  and  li  millions  from  carboniferous 
limestoue 

Berkshire. — Including  3  millions  from  chalk 

Bedfordshire.— Including  1\  millions  from 
chalk  aud  1  million  from  great  oolite 

Warwickshire. — Including  2  millions  from 
sandstones  of  coal  measures 

Suffolk. — Including  3  millions  fi-om  chalk, 
and  the  remainder  from  crag 

Wiltshire. — Including  2j  millions  from  chalk 

Worcestershire. — Wholly  represented  by  bun- 
ter 

Buckinghamshire.  —  lucluding  \\  millions 
from  cha^k 

Gloucestershire. — Derived  mainly  from  mill- 
stone grit,  bunter,  old  red  sandstone  and 
inferior  oolite.,.  ...  ...  • 

Northamptonsliire.  —  Mainly  derived  from 
marlstone  (middle  lias),  Lincolnshire  lime- 
stone, Northampton  beds,  and  river  gravels 

Norfolk. — Obtains  over  a  milliou  from  chalk 
and  the  remainder  from  lower  greensaud 

Cambridgeshire. — Derives  1  milliou  from 
chalk  and  the  rest  from  lower  greensand  ... 

Oxfordshire.— Obtains  the  bulk  of  its  supply 
from  gravel  beds  bordering  the  Thames,  and 
from  chalk 

Cornwall.  —  From  granite  and  pala?ozoic 
strata,  including  water  from  mine  sinkings 

Glamorganshire     ...~1 


Million 
>  daily. 


Shropshire  . 

Devonshire  ... 

Northumberland 

Leicestershire 

Monmouthshire 

Herefordshire 

Denbighshire 

Huutingdonshire 

Flintshire     ... 

Rutlandshire 

Pembrokeshire 

Merionethshire 

Cumberland 

Anglesey 

Brecknockshire 

Cardiganshire 

Carmarthenshire 

Carnarvonshire 

Montgomeryshire 

Radnorshire 

Westmoi'land 


Small  underground 
supplies  from  \ 
milliou  to  1  million 
each 


Less   than 
each 


No  underground  sup- 
plies 


14i 
13i 
13i 


II5 
lOi 


...J 


Sufficiency  of  Sources.— As  a  guide  to  the  sufficiency 
of  sources,  an  attempt  was  made  to  ascertain  the 
average  daily  quantity  of  water  derived  from  each 
source  and  the  further  quantity  available,  and  this 
information  is  given  in  the  return  in  respect  of  most 
of  the  principal  undertakings.  Some  cases,  however, 
only  permit  of  the   average  daily  quantity  of  water 
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available  being  given,  while  in  others  tlio  quantity 
ot"  water  available  in  excess  of  that  taken  is  not 
known.  Many  of  the  smaller  undertakers  have  no 
information  as  to  the  yield  of  their  sources.  It  is 
impo.^sible,  therefore,  to  summarise  accurately  either 
tlie  total  quantity  of  water  actually  derived  from 
existing  sources  or  the  total  quantity  available  there- 
from ;   but  in  the  case    of    some    undertakings  vast 

quantities  of  water  are  said  to  be  available  in  addition 

■  .  the  amounts  actually  used. 

WORKS. 

The  particulars  which  have  been  given  in  the 
return  under  this  heading  relate  to  filtration,  reser- 
voirs for  storage  and  distribution,  and  the  sufficiency 
of  the  pressure.  The  works  of  all  undertakers 
naturally  include  the  means  of  collectinj;  the  water 
and  of  conveying  it  to  consumers.  The  nature  of 
the  sources  sufficiently  indicates  the  nature  of  the 
works,  such  as  intakes,  borings,  wells,  pumping 
-tations,  which  are  required  in  each  case,  and  it  has 
liiit  been  thought  necessary  to  include  them. 

/'iV^ra^ioH.— Wherever  possible,  it  has  been  ascer- 
•  lined  whether  the  water  is  filtered,  and,  if  so,  whether 

e  filtration  is  effected  by  means  of  ordinary  sand 
inters  or  by  mechanical,  pressure  or  patent  filters. 
The  rate  of  filtration  through  sand  On  gallons  per 
-quare  yard  per  day)  has  been  mentioned  where 
known.  It  appears  from  the  return  that  surface  water 
i.<  generally  filtered,  whereas  underground  water,  in- 
eluding  that  from  springs,  is  not.  Some  important 
-applies  from  lakes,  rivers,  and  mountain  streams, 
i.<iwever,  are  not  filtered— <>.;/.,  the  Manchester  supply 
!.iin  Lake  Thirlmere,  the  Whitehaven  supply  from 
ijinerdale  Lake,  and  the  supplies  to  Blackburn,  Old- 
am.  Plymouth.  Preston  and  Swansea  from  rivers  and 
lioorland  gathering  grounds.  The  return  shows  that 
JM)  local  authorities,  14  joint  authorities,  89  companies 
uid  116  private  proprietors  filter  their  water. 

/(esem-nir.i. — The  primary  use  of  reservoirs  is  to 
-tore  water,  but  while  some  are  used  solely  for  this 
purpo.se,  otliers,  known  as  service  reservoirs,  are 
utilised  also  for  equalising  pressure,  and  others, 
known  a?,  compensation  reservoirs,  for  ensuring  the 
proper  flow  of  rivajs  and  streams.  The  name  or 
situation  and  the  capacity  of  every  reservoir  has  been 
stated  whenever  possible,  but  those  known  to  be  used. 
>olely  for  purposes  of  compensation  have  been 
omitted.  Storage  have  been  distinguished  from  ser- 
vice reservoirs,  but  as  a  reservoir  is  often  used  for 
both  purposes  it  is  doubtful  whether  many  of  them 
have  been  rightly  described  by  the  undertakers.  It 
ha?  also  been  noted  whether  reservoirs  are  on  a  high 
or  low  level,  and  whether  they  are  merely  tanks  or 
vater  towers.  The  return  shows  that  only  34  local 
luthorities,  2  joint  authorities,  and  7  companies  do 
•ot  possess  reservoirs.  The  small  capacity  of  some 
if  the  re-servoirs  belonging  to  the  less  important 
undertakings  indicates  that  they  are  little  more  than 
eisterns. 

f'ressure. — ^Local  authorities  maintaining  waterworks 
U7ider  the  Public  Health  .\ct,  1875,  have,  under  sec. 
.■>.')  of  that  Act,  a  discretion  as  to  v.'hether  the  water 
!liey  supply  shall  be  constantly  laid  on  at  such  pres- 
ure  as  to  "reach  the  top  storey  of  the  highest  houses 
in  the  district  supplied.  The  Waterworks  Clauses 
Act.  1847.  by  sec.  35,  lays  this  down  a.s  an  obligation 
'.n  all  undertakers  with  special  Afts  which  incorporate 
his  .section  of  the  Waterworks  Clauses  Act,  unless  the 
-iiecial  Act  provides  that  the  water  need  not  be  con- 
•antly  laid  on  under  pressure.  This  requirement  is 
lequently  modified  in  special  Acts  and  Orders,  which 
jenerally  provide  that  water  need  not  be  delivered 
at  a  pressure  greater  than  tiiat  afforded  by  gravitation 
irom  the  service  tank  or  reservoir  from  which  the 
water  is  supplied.  According  to  the  return  only  47 
local  authorities,  1  joint  authority,  and  5  companies 
•iirnish  supplies  with  insufficient  pres.sure. 

Quaiiiiiri  of  Wal'r  Supplirt/.— The  average  daily  quan- 
tity of  water  supplied,  both  directly  to  consumers  and 
in  bulk  to  other  water  undertakings,  has  generally 
been  given.  In  some  cases  the  undertakers  have  pro- 
fessed themselves  unable  to  give  the  quantity  sup 
plied,  and  their  statement  as  to  the  adequacy  or  other- 
v.ise  of  their  supply  has  been  accepted. 

In  several  cases  the  quantity  of  water  stated  in  the 
return  to  t)e  obtained  or  to  l>e  available  considerably 
exceeds  the  quantity  distributed.  Where  the  excess 
is  in  respect  of  water  actually  obtained,  it  would 
appear  from  inquiries  made  in  some  typical  casea 
that  a  great  deal  more  water  is  taken  by  the  works 
than  is  necessary  for  the  supply,  and  that  the  excess 
goes  over  the  overflow  into  a  stream.  Where  there 
la  an   excess   of   water   available,,,  it  means   that   the 


quantity  of  water  taken  is  not  separated  from  the 
quantity  that  could  bo  oVitained,  and  the  excess  over 
the  amount  distributed  may  tie  regarded  as  the  extra 
quantity  that  could  be  obtained  by  means  of  the 
works. 

A  comparison  of  the  actual  number  ot  gallons 
of  water  supplied  per  day  with  the  population 
or  number  of  houses  will  often  enable  a  cal- 
culation to  be  made  of  the  number  of  gallons  per 
head  of  the  population  per  day  supplied  from  a  par- 
ticular undertaking.  It  has  not  been  thought  worth 
while  t-o  set  out  the  results  of  such  calculations  for 
the  purpose  of  indicating  the  sufficiency  or  otherwise 
of  the  supply,  since  it  is  impossible  to  express  a 
.standard  of  sufficiency  in  gallons  per  head  per  day 
without  knowing  what  is  required  in  each  case  for 
trade  and  public  purposes,  whether  efficient  mea- 
sures are  taken  to  prevent  waste,  &c.  The  returns 
which  have  lieen  obtained  on  this  subject  show  the 
great  diversity  that  exists  in  different  districts  in  the 
number  of  gallons  of  water  per  day  distributed  by 
an  undertaking.  In  the  area  of  the  metropolitan 
supply,  according  to  the  la.st  report  of  the  Metro- 
politan Water  Board  relating  to  the  year  1913-14,  just 
over  36  gallons  per  head  per  day  is  distributed.  In 
a  Parliamentary  Return  of  1882  relating  to  water  sup- 
plies of  five  large  towns,  it  appeared  that  Liverpool 
then  distributed  only  4i  gallons  per  head  per  day, 
while  Bradford  distributed  25  gallons,  and  had  an 
estimated  waste  of  10  to  20  per  cent.  A  similar  re- 
turn of  1888  showed  a  variation  in  the  amount  of  water 
distributed  from  S  gallons  per  head  per  day  in  Oldham 
and  13  gallons  in  Leicester  and  Nottingham  to  ap- 
proximately 24  gallons  per  head  per  day  in  Kingston- 
upon-HuU  and  iti  the  area  of  the  Newcastle  and 
Gateshead  Water  Company,  25  in  Preston,  27^  in 
Swan.sea,  28  (including  public  purposes)  in  Dublin, 
33  in  Glasgow,  and  35  in  Edinburgh.  Most  ot  the 
authorities  said  the  amount  of  waste  per  head  per 
day  could  not  l>e  ascertained,  but  Belfast,  Dublin, 
and  Leeds  Town  Councils  put  theirs  at  over  1,000,000 
gallons  per  day,  and  Glasgow  at  15  gallons  per  head 
per  day. 

C'untlanry  itf  Supply. — A  better  test  of  the  sufiiciency 
of  a  supiily  is  its  constancy,  and  the  great  majority 
of  undertakers  .state  that  their  supply  is  constant. 
Only  25  local  authorities  and  4  companies  return 
their  supplies  as  intermittent,  but  in  a  number  of 
small  undertakings  it  is  admitted  that  the  supply  is 
inadequate,  and  in  these  cases  no  doubt  there  is  not 
a  constant  suiiply.  Sec.  35  of  the  Waterworks  Clauses 
Act,  1847,  requires  water  to  be  constantly  laid  on  at 
such  a  pressure  as  will  make  the  water  reach  the 
top  storey  of  the  highest  houses  within  the  limits, 
unless  the  special  Act  exempts  the  undertakers  from 
this  obligation,  which  it  oft«n  does,  but  tliis  provi- 
sion is  not  incorporated  with  the  Public  Health  Act, 
1875. 

QXTALITY    OF    WATEK. 

Chemical  and  liaclcriolngiral  iJxamiiiatioiis. — The  free- 
dom of  a  water  supply  from  danger  of  poUutioo,  and 
from  the  consequent  risk  of  producing  disease,  can 
only  Ik>  determined  by  clo.se  topographical  exami- 
nation of  its  sources.  Its  actual  quality  can  best  be 
judged  by  the  results  of  chemical  and  bacteriological 
examination,  and  in  every  case  in  which  the  water 
was  subjected  to  such  examination  the  board  endea- 
voured to  obtain  a  copy  of  the  latest  analysis  made. 
■V  brief  summary  of  the  results  of  these  analyses  has 
been  inserted  in  the  return  to  illustrate  the  quality 
of  the  water;  the  copies,  of  analy.ses  have  been  re- 
tained by  the  board  among  their  records.  In  some 
cases  in  which  the  water  is  only  occasionally  ex- 
amined the  last  analysis  is  too  old  to  be  of  value. 
In  other  cases  the  details  of  the  analysis  were  given 
without  any  comment  by  the  analyst  on  the  quality 
of  the  water,  and  in  the  absence  of  information  as 
to  the  circumstances  in  which  the  sample  analy.sed 
was  taken  it  has  lieen  considered  inadvisable  to  in- 
sert in  the  return  an  opinion  on  the  figures  of  the 
analysis.  From  the  return  it  appears  that  the  quality 
of  the  water  supplied,  in  some  cases  from  one  par- 
ticular source  among  .several,  by  26  local  authorities 
and  2  joint  authorities  is  not  satisfactory,  while  that 
supplied  by  5  other  local  authorities  is  liable  to 
pollution. 

QxudUi/  of  Waler  from  U'pland  Surfaces. — The  purity 
of  water  derived  from  these  sources  depends  upon 
the  freedom  of  the  gathering  grounds  from  contami- 
nation from  human  habitations,  farm  buildings  and 
live  stock.  The  Committee  on  Briti.sli  Forestry,  which 
reported  in  l'M2,  drew  the  attention  of  local  autho- 
rities deriving  their  water  supplies  from  gathering 
grounds  owned  by  them  to  the  advantages  and  profits 
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to  be  derived  from  planting  the  catchment  areas  with 
trees,  not  only  to  contribute  to  the  retention  of  the 
rain  and  assist  in  regulating  the  water  supply,  but 
to  help  to  purify  the  water,  and  at  the  same  time  to 
yield  a  regular  income  on  the  capital  expended.  In 
connection  with  this  report  the  Local  Government 
Board  obtained  a  return  in  1903  showing  which  of 
the  local  authorities  owning  waterworks  had  acquired 
the  freehold  or  long  leasehold  of  the  catchment  areas 
from  which  their  water  supplies  were  derived.  This 
return,  which  was  not  published,  showed  that  at  that 
time  5  joint  boards  and  74  town  and  district  councils 
owned  or  had  a  long  lease  of  a  part  or  all  of  their 
gathering  grounds. 

Where  adequate  steps  are  taken  to  free  the  gather- 
ing grounds  from  risk  of  pollution,  the  water  from 
these  sources  is,  as  a  rule,  exceijtionally  pure.  But 
where,  as  often,  the  gathering  ground  is  of  a  peaty 
nature  there  is  a  risk  that  the  ijeat  may  discolour 
the  water  and  render  it  turbid,  and  though  this  may 
not  detract  from  its  quality  it  is  apt  to  create  a  pre- 
judice against  it.  A  great  part  of  the  supply  to 
Rhondda  urban  district  was  at  one  time  very  dis- 
coloured from  this  cause,  and  the  inhabitants  resorted 
to  neighbouring  springs  and  rivulets,  which  were  ex- 
posed to  contamination,  for  their  supply,  with  the 
result  that  outbreaks  of  typhoid  fever  occurred.  The 
commissioners  of  1866  rejected  Mr.  Bateman's  plan 
for  bringing  water  to  London  from  Wales  partly 
because  they  thought  that  coloured  water  would  be 
unacceptable  to  the  inhabitants,  of  London.  Such 
water  requires  to  be  Altered,  with  or  without  previous 
treatment  by  a  chemical  which  will  precipitate  the 
colouring  matter. 

ACTION   ON   LEAD. 

The  chief  danger  of  moorland  waters  is  the  tendency 
to  dissolve  lead  which  has  been  found  to  exist  in 
waters  derived  from  a  soil  containing  peat,  which 
usually  have  an  acid  reaction.  The  soft  peaty  water 
of  the  moors  of  Yorkshire  and  Lancashire  are  par- 
ticularly acid.  Such  waters  have  in  many  cases 
caused  serious  attacks  of  lead  poisoning  among  con- 
sumers of  the  water  when  delivered  without  treat- 
ment through  lead  pipes.  The  capacity  of  drinking 
waters  to  dissolve  lead  and  to  cause  lead  poisoning 
has  frequently  been  investigated  by  the  board.  In 
his  report  for  tlie  year  1890  the  medical  officer  to  the 
board  estimated  that  upwards  of  6(X),000  persons  in 
the  West  Riding  of  Yorkshire  alone  apj^eared  to  be, 
at  one  time  or  another,  lialile  to  lead  poisoning  by 
the  drinking  of  water  supplied  in  their  districts. 
The  latest  special  reports  on  the  subject  are  those 
of  i)r.  Houston,  published  in  1903.  In  1909  the  board 
obtained  detailed  information  from  local  authorities 
in  whose  districts  water  from  moorland  sources  was 
supplied  as  to  the  action  of  the  w-ater  on  lead  and 
the  steps  taken  to  counteract  such  action,  with  par- 
ticulars, of  any  cases  of  lead  poisoning  which  had 
occurred  in  their  districts  as.  a  result  of  drinking 
water,  from  such  sources.  The  results  of  this  in- 
quiry, which  were  published  as  an  appendix  to  the 
annual  report  of  the  board's  medical  officer  for  1908-9, 
showed  that  most  of  the  undertakers  supplying  water 
from  moorland  sources  took  steps  to  treat  the  water 
with  lime  or  whiting  to  counteract  the  tendency  to 
dissolve  lead,  while  in  some  instances  lead  service 
pipes  were  prohibited.  These  results  are  confirmed 
by  the  present  return,  which  shows  that  nearly  all 
of  the  undertakers  whose  water  acts  on  lead  require 
galvanised  iron  pipes  or  treat  the  water  with  soda, 
whiting,  lime,  or  chalk.  In  several  recent  local  Acts 
which  authorise  the  abstraction  of  water  from  moor- 
land gathering  grounds.  Parliament  has  required  the 
insertion  of  a  provision  compelling  the  undertakers 
to  treat  the  water  so  as  to  prevent  its  acting  on  lead 
before  distributing  it.  In  modern  schemes  of  water 
supply  from  moorland  sources  the  precaution  has, 
been  taken  of  removing  all  beds  of  peat  within  the 
area  of  the  reservoir ;  1,000,000  cub.  yds.  of  peat  have 
been  removed  from  the  area  to  be  covered  by  the 
Alwyn  reservoir  of  the  Birkenhead  Corporation,  and 
100,000  cub.  yds.  from  the  Delph  reservoir  of  the 
Bolton  Corporation. 

The  fact  that  a  water  supply  is  derived  from  a 
peaty  subsoil  does  not,  however,  necessarily  make  it 
plumbo-solvent  at  all  times.  Wliitehaven  Town 
Council  obtain  their  water  supply  from  Ennerdale 
Lake,  and  although  the  catchment  area  of  the  lake 
is  covered  with  peat,  it  was  found  in  the  cour.se  of 
an  investigation  of  an  outbreak  of  enteric  fever  in 
Whitehaven  in  1902  that  water  from  the  lake  showed 
no  plumbo-solvent  tendency  at  that  time.  Conse- 
quently Penrith  Urban  District  Council,  who  derive 


their  water  supply  from  Haweswater,  a  lake  24  miles 
due  east  of  Ennerdale  Lake  with  a  similar  catchment 
area,  gave  up  treating  their  water  with  lime,  and  no 
action  on  lead  has  apparently  since  been  observed  in 
this  water. 

Hardness.—The  total  and  permanent  hardness  of 
the  water  is  given  in  each  case  in  which  it  could  be 
ascertained  in  degrees,  according  to  Clark's  scale. 
In  some  cases,  where  the  water  is  very  hard,  a  soften- 
ing process  is  adopted,  but  it  will  be  seen  that  many 
of  tlie  waters  supplied  are  of  a  high  degree  of  per- 
manent hardness. 

PART  II. 

Part  II.  of  the  return  sliows  how  every  district  and 
parish  in  England  and  Wales  is  supplied  with  water. 
The  districts  are  arranged  in  counties,  and  the  Welsh 
counties,  including  Monmouthshire,  appear  together 
after  the  English  counties.  County  boroughs  have 
been  included  in  the  geographical  county  within  which 
they  are  deemed  to  be  situated,  and  with  the  other 
urban  districts  in  the  county  are  arranged  in  alpha- 
betical order,  and  these  are  followed  by  the  rural  dis- 
tr\vis  with  their  respective  parishes,  also  in  alpha- 
betical order.  The  districts  are  given  as  they  existed 
at  April,  1914,  They  comprise  London,  80  county 
boroughs,  244  other  boroughs,  806  urban  districts,  and 
650  rural  districts  with  12,869  parishes. 

As  previously  stated,  a  piped  service  is  provided 
within  1,101  of  the  total  1,130  boroughs  and  urban 
districts,  and  in  4,874  of  the  12,869  parishes  in  rural 
districts  throughout  England  and  Wales,  and  only 
29  boroughs  or  urban  districts  are  at  present  without 
any  piped  supply ;  67  urban  areas,  however,  have  no 
piped  service  to  more  than  50  per  cent,  and  .320  to 
more  than  5  per  cent  of  the  houses  in  the  district. 
Approximately  62  per  cent  of  the  rural  parishes  are 
without  piped  supplies.  For  the  purpose  of  the  return 
it  has  been  found  necessary  to  ignore  supplies  brought 
from  a  distance  in  pipes  to  single  coiuitry  houses, 
though  where  such  a  supply  is  made  available  for 
10  houses  or  more  it  has  been  included  as  an  "  under- 
taking." 

A  general  statement  of  the  sources,  quality  and 
adequacy  of  supplies  where  there  is  no  piped  service 
lias  been  given  in  respect  of  each  district  and  parish. 
'Since  many  parishes  depend  on  more  than  one  source, 
and  the  quantity  and  quality  of  the  supply  from  each 
source  necessarily  vary  considerably,  any  general 
summary  of  the  nature,  quality  and  quantity  of  the 
unpiped  supplies  in  a  particular  parish  must  be  to 
a  large  extent  misleading.  Moreover,  in  a  great  many 
rural  parishes  no  systematic  action  has  been  taken 
to  ascertain  the  quality  of  the  various  vmpiped  soiu'ces 
of  supply.  Many  of  the  wells  in  use  would,  no  doubt, 
be  found,  on  examination,  to  be  liable  to  pollution 
and  unsafe  for  drinking;  but  where  they  have  been 
used  for  years  without  untoward  results  they  are 
generally  regarded  by  the  inhabitants  and  the  council 
as  pure  and  sufficient.  The  chief  sources  of  unpiped 
supplies  are  wells,  which  have  been  variously  de- 
scribed as  "  artesian,"  "  bored,"  "  tube,"  "  deep," 
"  dip,"  "  draw,"  "  surface,"  "  shallow,"  "  very 
shallow,"  "  public,"  "  private,"  "  pump,"  or  simply 
as  "  wells."  These  descriptions  have  been  omitted 
in  the  return,  as  it  is  not  clear  that  they  are  used 
in  the  same  sense  in  different  parts  of  the  country. 
This  is  especially  the  case  w'ith  regard  to  "  deep  " 
and  "  shallow  "  wells.  In  order  to  distinguish 
between  deep  and  shallow  wells  the  Rivers  Pollution 
Commission,  in  their  report  on  domestic  water  sup- 
plies in  1874,  classified  all  wells  less  than  50  ft.  as 
shallow,  but  the  character  of  the  stratum  from  which 
the  water  is  derived  is  often  more  important  than 
depth  in  feet  when  determining  whether  a  well  should 
be  described  as  deep  or  shallow.  Wells,  no  doubt, 
•  provide  most  of  the  unpiped  supplies  of  the  country, 
and  most  of  them  are  shallow  in  the  sense  that  their 
water  is  derived  from  the  subsoil  which  is  frequently 
liable  to  pollution  from  privies,  leaking  sewers,  cess- 
pools, drains,  refuse  heaps,  and  other  sources  of  con- 
tamination in  their  neighbourhood.  Many  epidemics 
in  rural  districts  have  been  traced  to  water  derived 
from  such  wells. 

Many  villages  possess  public  wells,  which  are 
generally  fitted  with  pumps.  These  supplies,  which 
have  existed  in  some  cases  from  time  immemorial, 
were  vested  in  the  local  authority  by  sec.  64  of  the 
Public  Health  Act,  1875.  Springs  are  largely  utilised 
as  sources,  and  the  supplies  obtained  from  them  are 
generally  described  as  adequate  and  of  good  quality. 

Supplies  are  in  some  places  obtained  direct  from 
rivers,  streams,  canals,  lakes,  ponds  and  gathering 
grounds.    Streams  are  variously  described  as  "becks," 
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"  brooks,"  ■■  burns,"  "  mill  races,"  and  "  rivulets," 
and  lakes  as  "  meres,"  while  other  unpiped  supplies 
are  returned  as  derived  from  "moorlands," "uplands," 
"  ditches."  '"  dykes,"  "  field  drains,"  "  land  drains," 
"  reens.  '  "  rhyues,"  "  spouts,"  ""  surface  pits,"  and 
"  ponds."  All  these  sources  are  often  liable  to  pollu- 
tion, and  as  the  water  is.  as  a  rule,  used  without 
filtration  the  supplies  must  be  regarded  as  generally 
Indifferent. 

Rain  water  is  the  sole  means  of  supply  in  some 
places,  while  in  others  it  contributes  largely  to  sup- 
plies where  there  is  no  piped  service.  The  quality 
and  siilBciency  of  this  supply  depend  mainly  upon 
the  methods  of  collection  and  storage.  In  a  few 
instances  water  is  obtained  from  colliery  workings 
and  mines,  and  in  one  case  from  water-cress  beds  fed 
by  artesian  wells.  The  only  supply  to  four  houses 
in  the  parish  of  Tankersley,  in  Wortley  Rural  Dis- 
trict, consists  of  condensed  steam,  which  is  said  to 
he  not  verv  satisfactorv. 


ROAD   SURVEYORS'   ASSOCIATION  OF   SCOTLAND. 


ANNUAL   MEETING. 

The  thirtieth  annual  general  meeting  of  the  Road 
Sur\-eyors'  Association  of  Scotland  took  place  at 
Aberdeen  on  Friday  last,  Mr.  James  Watson, 
Stratliaven,  presiding. 

In  the  course  of  the  proceedings  Mr.  Peter  Clarke 
(Dunbar)  was  elected  president,  and  Messrs.  A.  Forbes 
(Dunfermline)  and  W.  L.  Gibson  (Dunblane)  were 
elected  vice-presidents.  The  hon.  secretary  and 
treasurer.  Mr.  Allan  Stevenson  (--Vyr),  was  reappointed. 
The  members  of  committee  were  chosen  as  follows : 
Messrs.  George  Donaldson  (Kirkcaldy),  J.  M. 
M'jregor  (Maybole),  P.  M'Farlan  Cram  (Nairn), 
Robert  Robertson  (Inverness),  Donald  R.  Cox  (Stir- 
ling). George  Calvert  (Haddington),  'W.  A.  Chapman 
(Airdrie),  W.  EUacott  (Bonnyrigg,  Midlothian),  R. 
Paterson  (Lockerbie),  D.  Robb  (Wigtown),  W.  Hendry 
(Bridge  of  Weir),   and  Kenneth  M'Crae  (Oban). 

Mr.  P.  Clarke  then  took  the  chair,  and  a  series  of 
discussions  followed  as  to  the  possibility  of  securing 
uniformity  in  the  system  of  keeping  road  accounts, 
the  economics  of  road  surfacing,  and  the  best  way  of 
obviating  the  difficulties  frequently  met  with  in  the 
filling  up  of  opened  road  tracKs. 

Mr.  R.  Drummond,  who  represented  the  Road  Sur- 
veyors' Association  of  Scotland,  and  tlie  Institution  of 
Municipal  and  County  Engineers  at  the  Departmental 
Committee  inquiry  held  in  London  on  the  question  of 
the  damage  caused  to  roads  by  heavy  motor  vehicles, 
indicated  the  lines  upon  which  he  had  given  evidence 
before  this  body.  With  Mr.  Drummond's  able  repre- 
sentation of  their  case  the  members  expressed  their 
satisfaction. 

It  was  agreed  that  the  next  meeting  of  the  associa- 
tion should  be  held  at  Glasgow  in  August,  1916. 

On  Saturday  the  members  of  the  association  and  a 
party  of  friends  proceeded  on  a  motor  drive  to 
Banchory,  by  way  of  the  Duthie  Park  and  the  Rubis- 
law  Quarries,  and  along  the  north  and  south  sides  of 
the  river  Dee. 


Main  Road  Maintenance  in  Somerset.— The  Streets 
and  Hit'huays  Committee  of  Taunton  Town  Council 
recently  presented  a  report  submitted  liy  the  borough 
surveyor,  Mr.  D.  Edwards,  with  reference  to  the  main 
roads  in  the  borough,  which  contained  the  following : 
"  Durinsr  the  past  six  weeks  I  have  had  a  survey 
made  of  the  whole  of  the  main  roads — 5i  miles — within 
the  borough,  and  calculation  of  the  areas  completed, 
including  roads  and  pavements.  These  are  classified 
under  the  various  materials  of  which  the  roads  and 
pavements  are  made,  and  they  give  interesting  data 
as  to  the  cost  of  maintenance.  Last  year  the  cost  of 
maintenance  per  mile  was  £349,  which  is  practically 
the  same  as  in  1906-7,  and  less  than  any  other  year, 
excepting  1908-9,  when  it  was  £.318.  In  giving  the 
cost  of  maintenance  per  mile,  and  comparing  with 
the  costs  of  other  towns,  the  figures  do  not  give  a  true 
comparison,  as  the  roads  vary  in  width  and  various 
other  circumstances  exist  which  prevent  a  true  com- 
parison being  made.  I  have  consequently  worked  out 
the  cost  of  the  maintenance  per  unit  area,  and  it 
amounts  to  6d.  per  super,  yard  of  road  surface,  and 
l-13d.  per  super,  yard  for  pavements.  This  is  com- 
paratively small,  and  I  doubt  if  other  town?  in 
Somerset  can  show  such  a  small  figure."  This  state- 
ment was  accompanied  by  tabulated  details,  a  copy 
of  which  had  been  sent  to  the  county  surveyor  at 
his  request. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 

Is  it  not  to  l>e  hoped  that  the  cause  of  the  failure 
of  the  reinforced  concrete  tubes  at  Epsom  will  l>e 
thoroughly  investigated,  and  the  reasons  for  the 
failure  communicated  either  to  the  Institution  of 
Municipal  and  County  Engineers  or  to  the  Concrete 
Institute  ?  Has  it  not  often  been  truthfully  stated 
that  we  learn  as  much,  or  even  more,  from  failures 
than  from  successes  .'  Was  the  cans©  of  failure  due 
to  local  circumstances,  undue  .internal  or  external 
pressure,  faxilty  construction,  faulty  laying,  or  ground 
movements.  ? 

»  *  •  * 

Is  it  a  fact,  as  stated  by  Mr.  Thropp,  the  county 
surveyor  of  Lindsey,  that  he  is  able  to  lay  tar- 
macadam  on  his  roads  at  the  very  low  cost  of  Is.  4Jd. 
per  square  yard  ?  As  this  would  bring  this  material 
within  the  same  cost  as  ordinary  water-bound  mac- 
adamised roads,  would  it  not  cause  a  revolution  in 
road  constrtiction  ? 

•  •  •  < 

Is  not  the  recently  issued  Blue-book  on  the  Water 
Undertakings  of  England  and  Wales  full  of  most  use- 
ful information  to  all  water  engineers,  whether  domi- 
ciled in  this  country  or  abroad  ?  Should  not  the 
compilers  of  this  record  be  heartily  congratulated  on 
their  efforts,  which  have  resulted  in  the  production 
of  a  report  which  should  serve  as  a  model  to  all 
future  Government  reports  ? 

•  •  •  • 

Is  there  not  a  great  deal  of  truth  in  the  remarks 
which  were  reported  to  have  been  nuide  at  a  recent 
meeting  of  the  Basford  (Notts)  Rural  District  Council 
as  to  the  waste  that  is  going  on  in  nearly  all  Govern- 
ment Departments  ?  Is  it  not  a  fact  that  there  are 
constantly  l>eing  sent  broadcast  by  many  of  the 
Government  Departments  thousands  of  tons  of  litera- 
ture which  serves  no  very  useful  purpose  during  the 
present  critical  time,  and  could  not  the  energies  of 
the  able-lx)died  men  who  are  engaged  in  flooding  the 
country  with  this  literature  be  more  usefully  em- 
ployed elsewhere  ? 

•  *  *  • 

Why  should  the  writer  in  the  Times,  a  short  time 
ago,  on  "  Municipal  Waste  in  London,"  be  exercised 
in  his  mind  as  to  the  differences  of  the  cost  in  high- 
way maintenance,  giving  as  instances  Islington  at 
£475  per  mile  per  annum,  St,  Pancras  £946,  and 
Marylebone  £1,213  ?  Would  not  a  little  reflection 
have  shown  him  that  the  difference  is  entirely  due 
to  traffic,  and  that,  of  course,  the  upkeep  of  the  roads 
in  Marylebone  must  cost  a  great  deal  more  than 
those  of  Islington  ?  When  will  laymen  cease  to  write 
about  things  of  which  they  have  only  a  partial  know- 
ledge ? 

•  *  *  • 

Cannot  the  Cheam  Parish  Council  devise  some  better 
means  of  calling  their  fire  brigade  together  than  that 
of  exploding  bombs  or  maroons  ?  Can  one  wonder 
that,  according  to  a  recent  issue  of  the  Surrey  Comet, 
there  were  some  expostulations  from  members  of  the 
parish  council  as  to  this  practice  needlessly  alarming 
the  inhabitants  at  the  present  time  ? 

•  *  *  * 

Is  there  anything  very  wonderful  in  the  report  as 
to  the  diminution  effected  in  the  waste  of  water  at 
Washington,  U.S.A.,  over  a  period  of  seven  or  eight 
jears  ?  Is  it  not  a  fact  tliat  there  are  a  large  number 
of  towns  in  this  country  where  an  extraordinary 
diminution  of  waste  of  water  has  occurred  on  the 
introduction  of  a  thorough  system  of  the  well-known 
Deacon's  waste-water  meters,  by  means  of  which, 
with  a  modicum  of  labour  and  cost,  the  waste  of 
water  has  often  been  reduced  50  per  cent  in  two  or 

three  years  ? 

•  *  «  » 

What  useful  information  for  road  engineers  can  be 
sained  by  a  perusal  of  the  Fifth  Annual  Report  of 
the  Road  Board  is  one  of  the  things  one  would  like 
to  know.  Does  it  not  bristle  with  figures  which  may 
be  useful  to  the  Treasury,  but  otherwise  convey  very 
little  of  practical  interest  ?  Could  not  a  useful  table 
have  been  prepared  out  of  Appendices  2  and  3,  show- 
ing the  amount  of  grants  and  loans  which  the  board 
had  made  for  tar-painting,  grouting,  tar-slag,  tar- 
macadam,  bituminous  carpeting,  water-bound  mac- 
adam, wood  blocks,  stone  setts,  and  so  forth  ?  And 
would  not  such  a  statement  have  been  a  guide  to  road 
engineers  as  to  what  is  at  present  the  most  popular 
method  of  road  surface  treatment  ? 
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OXFORDSHIRE   COUNTY   ROADS. 


THE    RECONSTRUCTION    AND    IMPROVEMENT   SCHEME. 

The  county  surveyor  of  Oxfordrhirt-.  ilr.  S.  Stal- 
lard,  in  the  course  of  liis  annual  report,  stated  tliat 
the  length  of  the  main  roads  in  the  county  is  481'7 
miles,  and  in  the  past  year  they  were  maintained  as 
follows ;  Urban  main  roads  by  district  councils, 
30'64  miles ;  rural  main  roads  by  county  council, 
438'64  miles ;  urban  main  roads  by  county  council, 
12-42  miles.  Mr.  Stallard  proceeds.:  The  beginning 
of  the  year  1914-15  marked  the  commencement  of 
work  under  the  Road  Board  scheme  for  the  recon- 
struction and  improvement  of  the  important  trunk 
roads  of  the  county.  The  total  cost  of  the  work  is 
estimated  at  £125,000,  spread  over  a  period  of  nine 
years.  It  was  intended  that  the  greater  part  of  the 
work  should  be  done  in  the  first  three  years  of  the 
scheme.  The  expenditure  contemplated  in  the  first 
year  was  £45,087.  A  good  start  was  made  in  the 
Central,  Culham,  Thame,  Witney  East,  and  Wood- 
stock divisions,  but  the  great  shadow  which  fell  npon 
Europe  in  August  last  soon  made  its  effects  felt  in 
various  ways  in  the  work  of  road  maintenance. 
Difficulties  quickly  arose  in  the  transit  by  railway 
of  the  required  material,  and  other  causes  led  to 
a  curtailment  of  the  contemplated  woi'k.  Moreover, 
an  intimation  was  received  from  the  Eoad  Board  that 
only  such  reconstniction  should  be  proceeded  with 
as  could  not  well  be  postponed,  and  that  in  the  mean- 
time temporary  measures,  should  be  resorted  to 
wherever  pcssible.  The  actual  expenditui'e  of  the 
year  under  the  scheme  amounted  to  £28,287.  The  use 
of  bituminous  material  has  already  resulted  in  a  great 
improvement  of  those  sections  of  the  main  roads 
which  have  been  so  treated,  and  this  despite  the  de- 
mand made  on  the  road  surfaces  by  the  ever-increas- 
ing self-propelled  traffic.  There  is.  a  noticeable  in- 
crease in  the  use  of  motor  tractors  and  trollies  usually 
drawing  a  wagon ;  these  are  registered  under  the 
Motor  Car  Acts,  and  thus  escape  the  licence  duties 
and  fees  which  are  payable  by  locomotives  licensed 
under  the  Locomotives  Act.  This  mode  of  haulage 
will  doubtless  continue  to  increase,  and  it  is  satis- 
factory to  know  that  consideration  is  being  given  to 
it  with  a  view  to  the  better  regulation  of  speed, 
weight  of  loads,  width  of  tyres  of  wheels,  licence 
duties,  &c.  In  connection  with  the  Road  Board  it 
should  be  mentioned  that  the  question  of  making 
grants  for  tar-painting  rural  roads  has  been  con- 
sidered by  them,  and  it  is  understood  that,  when  cir- 
cumstances are  more  favourable,  the  board  will  be 
disposed  to  regard  tar-painting  as  of  value  in  pre- 
serving the  surface  of  the  road  as  well  as  mitigating 
the  dust  nuisance  caused  by  motors. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  pieparing  lor 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 

Good    Work    by    Rawtenstall    Motor    Fire    Engine 

Lanca.-^hire  was  well  to  the  front  in  recognisin.Lr  the 
advantages  of  motor  fire  engines,  and  quite  a  large 
number  of  brigades  in  the  Coimty  Palatine  now  pos- 
sess these  useful  pieces  of  apparatus.,  several  of  which 
have  jjroved  their  worth  on  numerous  occasions. 
The  latest  achievement  goes  to  the  credit  of  the  Raw- 
tenstall engine,  which  is  of  the  Merry  weather  petrol 
"  Hatfield "  type,  and  has  been  in  sei-vice  for  the 
past  two  years.  This  engine  recently  attended  a  fire 
at  Bacup,  and  as  evidence  of  its.  work  on  this  occa- 
sion we  cannot  do  better  than  quote  the  words  of 
Superintendent  P.  E.  Webber,  the  chief  ofiicer  of  the 
Rawtenstall  Brigade— viz. :  "  We  were  enabled  to 
travel  over  4  miles  from  our  central'  fire  station  and 
had  four  jets  working  in  fifteen  minutes.  The  pumps 
were  working  at  full  pressure  for  six  hours  without 
a  single  stop.  Such  a  result  deserves  every  commen- 
dation, and  speaks  volumes  for  the  efficiency  of  the 
'  Hatfield  '  pump." 

"  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks,  Clerks  t«  District  Councils,  and  other 
ofBcers  and  members  of  locil  authorities.  By  S.  G.  Turner, 
of  the  Middle  Temple.  Barrister-at-Law.  a.m.i.c.e.,  &c. 
London  :  St.  Bride's  Press.  Limited.      Price  10s.  6d. 


KILLED  IN   ACTION. 


Lance-Corporal  W.  Rickard  Bailey,  surveyor  to  the 
Holbeach  Urban  District  Council,  and  son  of  Mr. 
J.  Bailey,  surveyor  to  the  Spalding  Urban  District 
Council,  was  killed  while  engaged  with  others  in 
wiring  the  front  of  a  trench,  being  shot  in  the  head. 
Captain  Hart,  under  whom  Lance-Corporal  Bailey 
served,  has  written  to  the  deceased's  parents :  "  I, 
personally,  have  lost  a  friend  and  also  a  soldier  in 
whom  I  placed  the  utmost  confidence.  He  will  be 
greatly  missed  in  the  company,  and  I  trust  you  will 
bear  up  in  your  great  bereavement,  knowing  full  well 
your  son  died  doing  his  duty  for  King  and  country." 
Lance-Corporal  Bailey,  who  was  in  his  twenty-eighth 
year,   was  about  to  receive  his   second   promotion. 


ROVAL  SANITARY   INSTITUTE. 


PROVINCIAL   SESSIONAL   MEETING,   BRIGHTON. 

A  sessional  meeting  will  be  held  on  Friday  and 
Saturday,  September  3rd  and  4th,  in  the  Permanent 
Art  Gallery,  Brighton,  at  10..30  a.m.,  when  discussions 
will  take  place  on  "  Indian  Sanitation,"  "  Camp 
Sanitation,"  and  "  The  Final  Report  of  the  Royal 
Commission  on  Sewage  Disposal." 

The  chair  will  be  taken  each  day  at  10.30  a.m.  by 
Sir  Henry  Tanner,  c.b.,  i.s.c,  f.r.i.b.a.  (chairman 
of  the  council  of  the  institute).  Vice-chairmen  :  H. 
Percy  Boulnois,  m.isst.c.e.,  Louis  C.  Parkes,  m.d., 
D.P.H.,  Colonel  J.  Lane  Notter,  m.a.,  m.d.,  r.a.m.c. 

Tickets  for  admission  of  visitors  may  be  had  on 
application  to  Dr.  Duncan  Forbes,  medical  officer  oi 
health,  Town  Hall,  Brighton,  who  is  kindly  acting  as 
the  local  hon.  secretary  of  the  meeting  ;  and  of  E. 
White  Wallis,   secretai-y. 

Programme. 
Friday,  September  3rd. 
10. lo  a.m. — His  Worship  the  Mayor  (Alderman  J.  L. 
Otter,   J. p.)   will  welcome    the  members   of 
the  institute  to  Brighton. 
10.30  a.m. — Discussion  on  "Indian  Sanitation." 

1 — "  Sanitary  Problems  in  Hospitals  for 
Indian  Troops  in  England,"  by  Major  S.  P. 
James,  M.D.,  I.M.S.,  the  Kitchener  Hospital, 
Brighton. 

2 — "  The  Use  of  Storm-water  Drains  to 
Ensure  Safe  Water  Supplies  being  Obtained 
from  Polluted  Catchment  Areas,"  by  Major 
C.  C.  Murison,  i.m.s.,  stafi  officer,  the 
Kitchener  Hospital. 
12  noon. — Discussion  on  "  Camp  Sanitation  "  to  be 
opened  by  Lieut. -Colonel  H.  R.   Kenwood, 

M.B.,   R.A.M.C. 

2.30  p.m. — Visio  to  the  Kitchener  Indian  Hospital. 
The  party  will  assemble  at  the  North  Gate 
of  the  Royal  Pavilion,  close  to  the  library, 
and  will  proceed  by  car. 

3  p.m. — Visit  to  the  Royal  Pavilion  Indian  Hospital. 
The  jjarty  will  assemble  at  the  North  Gate 
of  the  Royal  Pavilion,  close  to  the  library. 

8.30  p.m. — Reception   by    his  Worship    the   Mayor  at 
the  Permanent  Art  Gallery. 
Saturday,  September  4th. 

12  noon. — Discussion  on  "  The  Final  Report  of  the 
Royal  Commission  on  Sewage  Disposal  " 
to  be  opened  by  Samuel  Rideal,  d.sc,  f.i.c, 
and  J.  D.  Watson,  m.ixst.c.e.  (engineer  to 
the  Birmingham,  Tame  and  Rea  District 
Drainage  Board). 

2.30  p.m. — Visits  wUl  be  made  to  Shoreham  Camp  and 
the  Brighton  electricity  works. 

STUDENTS'   LECTURES. 

The  fifty-ninth  course  of  lectures  and  demonstra- 
tions for  sanitary  officers  will  commence  on  Monday, 
September  20th. 


Automatic  Street  Lighting  at  Barrhead — The  Barr- 
head Town  Council  have  installed  the  .\lder  and 
Mackay  automatic  system  of  street  lighting.  The 
installation  was  tested  last  week  for  the  first  time, 
and  was  completely  successful,  all  the  street  lamps 
being  lit  within  a  few  seconds.  The  four-wave  method 
has  been  adopted,  this  permitting  of  a  proportion  of 
the  lamps  being  extinguished  about  midnight  and 
relit  early  in  the  morning. 
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Minutes  of  Proceedings. 


Sewage  Disposal 
by  Aeration. 


Particulars  of  the  work 
which  is  being  done  in  cari-v- 
ing  out  experiments  in  the 
hitest  method  of  sewiige  treatment  are  gradually 
coming  to  hand.  A  short  time  ago  wo  had  the 
paper  by  Mr.  Wakeford  on  the  Wakefield  experi- 
ments, and  in  our  issue  of  .\ugust  20tli  we  printed 
a  re])ort  upon  the  experiments  started  by  Mr. 
R.  O.  Wynne-Roberts  at  Regina,  Canada.  This 
weelc  wo  print  a  detailed  report,  for  which  we  are 
indebted  to  our  esteemed  contemporary  Engineer- 
ivr/  News,  by  ^fr.  T.  Chalkley  Hatton,  chief 
engineer  to  the  Sewerage  Commission  of  iVIil- 
waukee,  upon  the  experiments  which  are  being 
carried  out  in  that  city.  In  all  cases  the  results 
are,  as  yet,  inconclusive  in  several  respects, 
although  they  confirm  the  efficiency  of  the  pro- 
■fss  generally.  The  most  difficult  fpiestions  to  be 
-•■ttlod  are  the  best  method  of  air  diffusion,  and 
ilie  adaptation  of  the  pnx-ess  to  tlic  continuous 
method  of  operation.  We  notice  that  Mr.  Wynne- 
Roberts  in  one  experiment  introduced  the  air  by 
injection  into  the  delivery  pipe,  so  that  it  was 
carried  through  by  the  sewage  into  the  tank. 
Although  this  method  has  obvious  disadvantages, 
it  should  be  given  a  thorough  trial  before  the  idea 
is  abandoned.  At  the  same  time  it  is  very 
necessary  to  have  a  clear  conception  of  what  is 
involved  in  the  process.  So  far  as  we  can  see,  it 
is  a  method  of  cultivating  enormous  numbers  of 
nitrifying  organisms  in  the  sludge  at  the  bottom 
of  the  tank,  and  then  very  thoroughly  mixing  this 
sludge  with  the  sewage,  so  that  the  nitrifying 
organisms  may  deal  with  the  organic  matter  in 
solution.  The  compressed  air  serves  two  pur- 
[loses — first,  in  supplying  the  oxygen  required 
in  the  cultivation  of  tlie  niti-ifying  organisms,  and 
-t'condly  in  agitating  and  stirring  up  the  sludge 
-')  that  it  becomes  thoroughly  mixed  with  the 
-rwage. 

For  the  first  part  of  this  operation  it  is  obvious 
that  the  air  must  be  delivered  among  the  sludge 
at  the  bottom  of  the  tank  in  as  small  bubbles  as 
possible,  and  in  such  a  manner  as  to  spread  over 
the  wliole  area  of  the  tank.  The  methods 
adopted  at  Milwaukee  appear  to  fulfil  these  con- 
ditions, although  we  are  not  in  a  position  to  judge 
whether  the  limit  has  been  reached  in  the  breaking 
up  of  the  air  into  minute  bubbles.  The  dis- 
charge of  the  air  in  large  bubbles  would  probably 
be  more  effective  in  stirring  up  the  sludge,  but  it 
would  also  be  less  efficient  in  activating  the 
sludge,  and  involve  the  use  of  an  unnecessarily 
large  volume  of  air.  On  the  other  hand,  the 
mixing  of  the  sludge  with  the  sewage  must  pro- 


ceed from  the  bottom  upwards,  and  will  naturally 
bo  less  thorough  at  the  top  water-level  of  the 
sewage.  The  tank's  at  Milwaukee  are  10  ft.  deep, 
and  it  would  bo  intei'esting  to  learn  to  what 
degi-ee  tlie  sludge  is  mixed  with  the  sewage  at 
various  depths,  and  partictdarly  in  the  first  foot 
or  two  from  the  top.  There  would  seem  to  be 
two  ways  of  securing  the  most  intimate  mixing 
of  the  sludge  with  the  sewage,  and  we  are  not 
aware  that  either  of  these  have  so  far  been  given 
thorough  trial.  One  of  these  is  the  use  of  com- 
paratively shallow  tanks,  so  that  the  agitation  by 
the  air  of  the  sludge  shall  be  of  sufficient  force 
to  carry  it  up  through  the  full  deptli  of  the  sewa.ge. 
It  might  be  argued  that  in  such  a  ease  the  air 
would  escape  too  rapidly  to  have  had  it«  full  effect 
in  activating  the  sludge,  and  that  deeper  tanks 
arc  necessary  to  provide  the  time  required  for  the 
air  to  give  up  the  maximum  amount  of  oxygen  to 
be  obtained  from  it.  In  this  connection  it  would 
be  desirable  to  have  definite  records  of  the  time 
taken  by  the  air  bubbles  to  rise  through  varying 
depths  of  sewage. 

The  other  method  is  to  provide  transverse 
baffle  walls  which  would  cause  the  sewage  to  flow 
alternately  over  and  under  these  walls,  and  thus 
bring  it  downwards  under  every  second  towards 
the  bottom,  where  tlie  sludge  is  greatest  in  quan- 
tity. This  could  bo  tried  both  in  shallow  and  in 
deep  tanks,  and  it  is  probable  that  the  best  results 
would  be  obtained  if  the  sewage  were  made  to 
travel  across  the  greatest  width  of  the  tanks. 
Further,  if  the  tops  of  the  baffle  walls  were  care- 
fully aiTanged  to  form  weirs  the  full  width  of 
the  tanks,  and  tlie  openings  at  the  bottom  of  the 
intermediate  walls  were  also  carried  the  full 
length  of  each  wall,  the  sewage  would  then  travel 
•in  the  form  of  a  t-hin  film  through  the  whole  tank 
both  horizontally  and  vertically,  and  the  maxi- 
mum degree  of  mixing  would  be  obtained.  The 
amount  of  air  used  in  the  Milwaukee  experiments 
seems  enormous,  and  may  be  still  higher  in  the 
experiments  on  the  continuous  system  which  are 
now  being  carried  out,  and  it  is  clear  that  it  is 
in  the  direction  of  reducing  the  quantity  of  air 
required  that  efforts  should  be  made  by  those  who 
are  conducting  experiments  at  present. 


Contracts 
and  the  War. 


There  can  be  few,  if  any, 
local  authorities  that  have  not 
been  approached  by  contractors 
desirous  of  altering  the  terms  of  their  contracts  in 
view  of  the  changed  conditions  brought  about  by 
the    war.      While    probably  in    most   cases    such 
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applications  are  perfectly  genuine,  in  not  a  few 
instances  the  war-  has  been  made  an  excuse  for 
attempting  to  obtain  more  favour-able  terms 
merely  with  a  view  to  increased  profit.  A  par- 
ticularly hai-d  case  appeai-s  to  have  arisen  at 
Axbridge  (Somerset)  in  the  case  of  the  contract 
for  quan-j'ing,  breaking,  hauling,  and  yarding  up 
stone  for  the  district  roads.  It  seems  from  a 
letter  written  to  the  Local  Government  Board  on 
behalf  of  the  contractor,  which  was  read  at  the 
last  meeting  of  the  rural  district  council,  that  it 
is  impossible  for  the  contract  to  be  fulfilled  in 
consequence  of  the  short-age  of  labour  caused 
mainly  by  t.he  high  rate  of  wages  being  paid  for 
Government  woi-k  in  the  immediate  neighbour- 
hood. This  letter  was  addressed  to  the  board  in 
consequence  of  the  attitude  adopted  by  the 
council,  who  took  the  view  that,  although  they 
regretted  the  position  in  which  the  contractor 
found  himself,  they  were  unable  to  vary  or  in  a.ny 
way  intei-fere  wit.h  the  contract.  The  reply  of 
the  board  was  to  the  effect  that  in  similar  cases 
they  had  stated  generally  that  where  a  contract 
has  been  entered  into  with  local  authorities,  and, 
owing  to  unforeseen  conditions  attributable  to  the 
war,  the  contractor  is  unable  to  supply  goods,  and 
so  fortli,  at  the  contract  prices,  the  board  are  not 
prepared  to  say  that  the  local  authority,  instead 
of  enforcing  their  legal  rights,  may  not  ari-ange 
with  the  contractor  to  continue  to  supply  on  the 
understanding  that,  while  the  contract  will  form 
the  basis  for  arrangement  as  to  the  prices  to  be 
paid,  the  actual  amount  will  be  settled  at  a  sub- 
sequent date  either  by  agreement  or  by  arbitra- 
tion. It  will  be  for  the  local  authority  in  the 
particular  case  to  consider  whether  the  circum- 
stances affecting  the  contract  would  justify  such 
a  course,  and  any  increased  payment  they  might 
make  to  the  contractor  would  have  to  come  before 
the  district  auditor  at  the  audit  of  the  accoimts 
of  the  local  authority  for  consideration  as  to  its 
reasonableness.  The  advice  given  by  the  boai-d 
-Certainly  does  not  err  on  the  side  of  certainty. 
If,  in  tlie  present  state  of  the  law,  it  is  impossible 
to  give  moi-e  definite  counsel  to  local  authorities, 
it  would  seem  to  be  eminently  desirable,  in  view 
of  the  very  la-rge  number  of  cases  that  have  arisen, 
that  the  matter  should  be  dealt  with  by  legis- 
lation. 


_  For    months    w-e    have    been 

ar-  ime  urging    in    these    cohmms    the 

Economies.  -i.     ^  ■     ^      • 

necessity  for  economy  m  muni- 
cipal expenditui-e  in  view  of  the  financial  situation 
ci-eated  by  the  war.  At  the  same  time,  in  view 
of  the  absurd,  though  doubtless  \'\'ell-intcntioned. 
suggestions  that  have  been  made  in  uninformed 
quarters  as  to  the  directions  in  which  such 
economy  may  best  be  practised,  we  have  uttered 
repeated  w-arnings  against  those  forms  of  saving 
which  would  i)rejudic©  the  public  health  and  other 
vital  services.  In  the  present  issue  the  whole 
subject  of  municipal  economy  is  discussed  in  a 
most  suggestive  article  by  Mr.  W.  H.  Maxwell, 
the  borough  surveyor  of  Tunbridge  Wells.  It 
must  by  this  time  be  patent  to  all  that  some 
forms  of  economy  are  essential  by  reason  of  the 
nnprecedentedly  heavy  demands  made  by  the 
Government  on  the  resources  of  the  country  both 
in  men  and  money ;  so  that  the  real  problem  is 
one  of  selection — that  is  to  say,  where  to  begin. 
Our  view  has  always  been  that  the  municipality 
should  answer  this  question  in  the  same  way  as 
the  'individual — namely,  by  determining  to  elimi- 
nate all  expenditure  on  luxuries,  but  not  to 
economise  on  necessaries  at  the  expense  of 
efficiency. 

Mr.  Maxwell  agrees  with  this  view,  and 
endeavours  to  classify  the  usual  municipal  sei-- 
vices  into  what  he  calls  "  luxuries  "  and  "  prosaic 
necessities."      The  great  thing  to  ba  avoided   is 


the  curtailment  of  the  efficiency  of  any  of  those 
services  which  directly  affect  the  public  health. 
This  does  not  mean  that  no  economies  can  be 
effected  in  this  direction.  On  the  coutrai-y,  a 
careful  survey  of  existing  conditions  would,  in 
most  towns,  lead  to  the  avoidance  of  some 
wasteful  expenditure,  while  the  co-operation  of 
tlie  public  would  lead  to  a  considerable  reduction 
in  some  departments,  such  as  that  of  refuse 
collection  and  disposal.  In  regard  to  highways, 
a  subject  upon  which  many  voices  have  made 
themselves  heard,  Mr.  Maxwell  wisely  sums  up 
the  position  in  the  very  true  distinction  which  he 
draws  between  real  economy  and  merely 
"deferred  expenditure."  The  ciu-tailment  of 
expenditure  in  the  maintenance  and  repair  of 
highways,  he  says,  can  seldom  be  safely  regarded 
as  true  economy,  but  is  really  only  a  defen-cd 
expenditure  shelved  at  compound  interest  for 
succeeding  years.  It  would  be  well  if  every  high- 
\\-ay  authority  thoroughly  realised  the  truth  of 
this  statement. 


Metropolitan 
Munitions 
Committee. 


It  will  be  of  interest  to  the 
■nginporing  world,  and  to 
iiaiuifucturers  generally,  to 
earn  that  the  organisation  of 
tlie  Metropolitan  Munitions  Committee  is  now 
jjractically  complete,  and  that  ma^st  excellent  work 
is  being  done.  A  central  office  has  been  estab- 
lished at  Alexandra  House,  ICingsway,  with  Mr. 
Cecil  Partridge  as  general  manager,  and  Mr. 
Ireland  as  chief  engineer,  with  a  competent  staff 
and  commodious  premises.  The  jurisdiction  of 
the  committee  extends  over  the  M'hole  of  tlie 
^Ictropolitan  Police  area,  which  has  been  divided 
into  ten  districts,  each  under  a  district  manager, 
associated  with  an  assistant  and  a  munitions 
engineer,  and  the  following  gentlemen  have  been 
appointed  as  district  managers  : — 

District.  Name.  Address. 

Northern        ...    A.  Hiie^^'  Seabrook  62    Finsbury  -  ]iave- 

(iictiiig)  ment,    E.G.   (tem- 

porary aiblress) 
North-Western    E.  T.  Ruthven  Jlurray   Sir,   High-roarl,   Kil- 

buru,  N.W. 


Soufcbern 
Snuth-Eastern 


A.  C.  Cramb 
W.  G,  Head 


Town  Hall,  Croydon 

Borough  Hall,  Royal- 
Hill,  Greemivicb, 
S.E. 

6  Eccleston  -  place, 
S.W. 

215  217  BisliopsRate, 
E.G. 

GlBankside,  S.E. 


Downe 


South- Western    C.  O.  Grimshaw 
Eastern  ...    C.  Newton  RussoU 

East  Central*    E   Harlow       ... 

part    South- 

Eastorn 
Western 

Poplar       and 

Stepney 
Outer  Easkern 

Any  information  likely  to  be  of  use  in  con- 
nection with  the  production  of  munitions,  and  all 
enquiries,  offers  of  premises,  of  tools,  phnit  <  ii- 
seiwices,  &c.,  should  be  directed  to  the  Criiii.il 
Manager,  Metropolitan  Munitions  ConniiiitiM', 
Alexandra  House,  Kingsway,  or  to  one  or  other 
of  the  district  managers,  according  to  the  district. 


...    Carnegie        Library, 
Haniniersiuith,  W. 
G.M.Gill   (temporary    East  Loudon  College, 

address)  Mile-end,  E. 

S.  n.  Wood Gas  Works,  Beckton 


A  Preesall 
Councillor's 
Obsession. 


Some  people,  like  Rip  Van 
Winkle,  indulge  in  a  prolonged 
sleep,  and,  like  him,  awa.ke  to 
see  that  great  changes  have 
taken  place  in  the  interval.  Others  there  are 
who  met;i]ib')rirally  court  the  oblivion  of  Natvu'e's 
sweet  i-csidi.r  wlii'u  they  have  been  elected  to 
some  public  (.t'licr  such  as  that  of  a  district  coun- 
cillor, and  remain  asleep  until  the  ratepayers 
become  sufficiently  wide  awake  to  their  useless- 
npss.  In  this  latter  category  must  surely  be 
inchided  a  niemlier  of  the  Preesall  Urlian  District 
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Council,  who,  wliile  still  in  a  seuii-coniat<.)se  state, 
roccutlx  startled  the  uounc-il  by  asking  how  it  was 
iliat  mouth  after  mouth  they  kept  passiug 
u'coimts  without  getting  anything  hi  retain.  He 
did  not,  he  was  good  enough  to  say,  blame  the 
siu'veyor,  or  the  meu,  but  the  council.  !Mouth 
.liter  month,  he  proceeded,  there  appeared  such 
Items  as  the  clerk's,  surveyor's,  and  workmen's 
wages,  and  printing  expenses,  tuid  they  were 
running  away  «ith  something  like  £30  a  month 
without  anything  being  done.  Asked  if  he  pro- 
jiosed  to  dispense  witli  the  services  of  some  of 
the  men,  the  sleepy  one  replied  that  he  did  not 
propose  to  dispense  with  the  services  of  anybody. 
He  wanted  some  work  to  be  done  for  the  improve- 
ment of  the  district — siwiiethiug  to  show  to  the 
ratepaxers.  Another  councillor  suggested  that 
as  the  gentleman  had  att<aided  committee  meet- 
ings he  ought  to  have  brought  forwaid  his  com- 
plaint there,  to  which  tlie  dissatisfied  one  retorted 
that  he  had  asked  the  (jucstion  in  committee 
several  times.  It  was  not  surprising  in  the 
ch-cumstanees  that  the  council  proceeded  with 
theh-  business,  while  doubtless  the  councillor 
relapsed  into  the  condition  of  complete  som- 
nolence into  which  his  couneillorship  has  plunged 
liim.  If  he  could  appreciate  things  out  of  the 
iaud  of  dreams  he  might  perchance  realise  that  if 
the  council  officials  are  unnecessaiy  he  himself 
must  lag  supertiuous  on  the  stage. 


Without  entering  upon  any 
A  Municipal  Sin.  discussion  as  to  the  proper 
functions  of  the  pulpit,  the 
deuuueiatiun  Ju  the  course  of  a  sermon  of  the 
action  of  a  lixral  authority  in  regard  to  sewage 
disposal  is  sufficiently  remarkable  to  arrest  atten- 
tion. The  trouble  has  ai-isen  at  Warwick,  and 
the  gist  of  the  complaint  is  that,  pending  the 
completion  of  the  new  works  at  the  outfall,  the 
town  council  have  allowed  the  \\  hole  of  the  crude 
»e\\age  to  go  into  the  river  Avon,  which  is  alleged 
l>y  the  county  medical  officer  of  health  to  have 
become  seriously  polluted  in  cousetjuence.  The 
county  council  have  resolved  to  submit  a  report- 
of  the  whole  matter  with  a  view  to  their  consider- 
ing what  steps  can  be  taken  to  increase  the  powers 
of  county  councils  to  prevent  the  pollution  of 
streams  in  this  way.  One  clergyman  described 
the  action  of  the  town  council  as  unneighbourly 
and  un-Christian,  while  the  Vicar  of  Hampton 
Lucy,  in  the  course  of  a  sermon,  stigmatised  it 
as  a  municipal  sin,  and  as  being  "quite  contrary 
to  the  treatment  we  ought  to  receive  fi'om  our 
neighbours  in  a  professedly  Christian  country'." 
in  view  of  the  public  natui'e  of  these  utterances, 
the  chairman  of  the  Sewage  Farm  Committee  felt 
called  upon  to  make  some  reply,  and  has  stated 
that,  o\^•ing  to  the  \\ar  and  to  continuous  wet 
weather,  the  council  have  had  to  face  very  serious 
difficulties  in  carrying  out  the  scheme.  More- 
over, he  asserts  that  the  method  adopted  of  deal- 
ing with  the  sewage  was  the  same  as  that  used 
in  other  towns  under  similar  circumstances.  No 
objections  were  made  to  the  council's  proposals 
at  the  Local  Govenimcnt  Board  inquu-y,  when 
the  county  medical  officer  seemed  satisfied.  The 
decision  of  the  county  council  to  submit  the 
matter  to  the  Local  Government  Board  will  no 
doubt  ultimately  open  up  an  opportunity  for  the 
town  council  to  represent  theh  view  of  the  case. 


The  Meaning 
of  ■  Vitrified. " 


Few  engineers  would  probably 
care  to  be  asked  to  describe  the 
precise  significance  of  the  term 
■■  vitrified  "  as  applied  to  clay  products,  and  the 
suggestion  of  Mr.  Edward  Orton,  the  dean  of  the 
Colfege  of  Engineering  of  Ohio  State  University, 
for  a  le"al  definition  is  therefore  of  considerable 
interest.      The    proposed    definition,   which    was 


contained  in  a  paper  which  Mr.  Orton  read  before 
the  American  Society  for  Testing  Materials,  is  as 
follows : — 

"  Where  the  word  'vitrified'  is  used  in  a  contract 
or  agreement  in  describing  the  properties  of  a  clay 
product,  and  is  not  further  defined  in  the  contract,  it 
shall  mean  that  the  product  shall  have  attained  in 
tile  firing  process  such  a  degree  of  comj)actness  that 
its  mean  absorption  does  not  exceed  3  per  cent  of  its 
own  initial  weight  of  pure  water,  when  subjected  to 
complete  unmersion  in  cold  water  for  forty-eiglit 
hours,  or  boiling  water  for  three  hours.  Not  less  than 
three  tests  shall  be  made  in  determining  the  mean 
absorption,  and  no  single  test  may  exceed  the  mean 
by  more  than  Oo  per  cent.  Neither  the  possession 
of  tlie  visual  propei-ties  or  appearance  of  a  glass,  nor 
any  definite  degree  of  physical  strength,  hardness, 
colour,  or  specific  gravity  shall  be  hnplied  as  an 
attribute  of  vitrification."         ~ 

As  a  matter  of  drafting,  it  is  perhaps  difficult 
to  see  the  necessity  for  the  latter  part  of  the 
definition,  which  is  purely  negative  in  character. 
Practically,  however,  the  words  may  be  regarded 
as  not  enthely  supertiuous,  for  hitherto  colour, 
textiue,  hardness,  strength,  and  specific  gravity 
have  all  been  regaided  as  tests  rather  than  as 
mere  attributes  of  vitrification.  Tlie-  important 
point  is  compactness,  a  quality  which  may  be 
determined  by  the  single  and  simple  test  of 
absorption. 


In  our  issue  of  July  .'iilth  bust 
An  Appeal.  we  drew  the  attention  of  our 
readers  to  the  sad  case  of  Mrs. 
Lilian  Bradshaw,  the  widow  of  the  late  Mr. 
¥.  E.  G.  Bradshaw,  fonnerly  borough  surveyor 
of  Tamwortli.  We  are  now  glad  to  be  able  to 
record  that  the  generosity  of  a  number  of  our 
readers  has  sujiplied  a  certxiin  sum  of  money  by 
which  immediate  needs  have  been  mot.  A  list  of 
the  donoi"s  will  be  found  in  another  colunm,  and, 
while  thanking  them  for  their  kindly  assistance, 
we  would  point  out  to  those  who  may  not  have 
seon  oLu-  former  appeal  that  further  donations, 
however  small,  are  still  needed.  Moreover,  in  the 
letter  which  was  originally  sent  to  us  by  Mrs. 
Bradshaws  she  asked  for  a  home  and  school  for 
her  young  son,  three  years  of  age,  and  stated  that 
she  herself  would  be  w  illing  to  accept  a  post  as 
housekeeper.  Neither  of  these  requests  has  as 
yet  been  granted,  and  we  again  ask  any  of  our 
readers  who  may  be  able  and  willing  to  assist  in 
either  direction  to  (communicate  with  us.  'VVe 
understand  that  the  case  is  under  consideration 
by  the  committee  of  the  Orphan  Fund  of  the 
Institution  of  Municipal  and  County  Engineers, 
but,  as  is  well  known,  the  funds  at  their  disposal 
are  limited,  and  the  claims  ui)on  them  are  many. 
We  hope,  therefore,  that  by  the  generosity  of  our 
readers  we  shall  soon  be  enabled  to  publish  a 
further  list  of  donations. 


A  Matter  of  ChippiogS.— A  resident  in  Batsford- 
road,  Deptford,  wrote  to  the  town  clerk  of  that  borough 
complaining  that  "several  heaps  of  small  pebbles" 
had  been  placed  in  the  channellings,  presumably  for 
asphalting  purposes,  and  that  they  had  been  dis- 
tributed by  the  children  all  over  the  footpaths  and 
roadway,  causing  great  inconvenience  to  pedestrians 
and  others.  The  borough  surveyor,  Mr.  J.  Sutcliffe — 
whose  appointment  as  borough  engineer  of  Woolwich 
was  recently  announced  in  these  columns— has  sent 
a  reply  in  the  following  terms:  "Dear  Sir, — I  have 
received  your  letter  re  the  above,  and  I  beg  to  point 
out  the  error  in  your  conclusion.  The  great  mistake 
that  was  made  was  the  allowing  of  rain  to  fall  on 
Sunday,  Monday  and  Tuesday  last.  Had  the  autho- 
rity in  that  matter  not  blundered  so  egregiously,  the 
chippings  deposited  in  the  road  would  have  been  used 
almost  as  soon  as  they  got  there.  I  suggest  also 
from  the  revelations  of  your  letter  that  there  is  vast 
room  for  improvement  in  the  control  of  the  children 
of  the  district  by  parents  and  others.  Neither  of  these 
matters,  as  you  will  probably  understand,  is  within 
the  purview  or  the  jurisdiction  of  the  borough  council." 

G* 
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Municipal  Economy. 


By    W.    H.    MAXWELL,    ASfiuo.M.iNsT.c.E.,    Borough    Surveyor,    Tuubridge    Wells. 


A  new  map  of  Europe,  and  of  several  other  parts 
of  the  world,  is  now  being  worked  out,  and  big 
historic  events  are  being  daily  hammered  into  shape 
uijon  many  a  stubborn  battlefield.  Of  no  time  in  the 
pa;t  can  it  be  more  truly  said  that  "history  is  in 
tiie  making,"  for  the  records  of  "  The  Gi'eat  War " 
which  crashed  in  upon  the  Continent  in  August, 
1914,  to  the  surprise  of  all,  except  perhaps  the  Central 
European  Powers,  will  assuredly  stand  out  with  a 
special  prominence  in  the  history  of  the  world  and 
of  civilisation  to  the  end  of  time. 

No  parallel  can  be  found  for  this  great  conflict  with 
which  fully  to  gauge  its  present  significance,  and  no 
experience  is  available  whereby  its  future  conse- 
quences and  limits  can  be  predicted.  This  is  well 
exemplified  by  the  rapid  development  of  the  struggle. 
From  what  first  appeared  to  be  little  more  than  local 
political  differences  between  Serbia  and  Austria  a 
European  war  suddenly  evolved,  which  is  now 
rapidly  assuming  the  broader  issue  of  a  world- 
struggle  by  civil: sed  humanity  against  an  attempt 
at  world  domination  by  means  of  bare  brute  force, 
aided  by  every  form  of  man-killing  device  modern 
science  can  produce. 

The  equipment  for  this  twentieth-century  war  thus 
involves  not  only  the  placing  and  maintaining  in  the 
field  of  large  masses  of  able-bodied,  trained  men,  but 
also  the  utilisation  of  an  immense  output  of  mechani- 
cal devices  from  engineering  workshops  and  other 
maaufacturing  concerns  requiring,  in  the  aggregate, 
the  diversion  of  huge  sums  of  money  from  their 
accustomed  channels. 

"  NOTHING    AS    USUAL." 

To  meet  this  unprecedented  drain,  economies  Jn 
niunerous  directions  become  essential,  whether  they 
be  personal,  domestic,  municipal,  or  national,  and 
the  doubtful  doctrine  of  "  business  as  usual "  must 
perforce  give  place  to  one  of  "  nothing  as  usual." 

Economy  necessarily  involves  some  sacrifice,  and 
one  of  the  first  steps  towards  securing  it  is  to  take 
on  that  attitude  of  mind  whicli  enables  a  comnumity 
to  be  satisfied  with  something  less  than  was  formerly 
considered  needful.  Neither  war  nor  economy  can 
be  successfully  waged  when  everytliing  i?.  expected 
lo  be  "  as  usual,"  and  as  soon  as  this  fact  is  fully 
realised  the  door  is  at  once  opened  for  possible  re- 
ductions of  expenditure.  To  many  departments  of 
municipal  activity  with  which  the  present  article  is 
specially  concerned,  thia  condition  is  particularly 
apposite. 

Life  in  towns  conduces  to  the  development  of 
certa.in  more  or  less  artificial  wants,  which,  on  in- 
vestigation, are  oftentimes  found  to  be  by  no  means 
indispensable,  and  their  abolition  at  once  i-educes 
expenditure  while  ijractioal  needful  efficiency  re- 
mains unimpaired. 

Tlie  requirements  in  different  towns  vary  accord- 
ing to  their  situation  and  local  conditions,  so  that  no 
absolutely  hard-and-fast  dividing  line  aijplicable  to 
all  cases  can  be  drawn  to  separate  the  "  luxuries  " 
from  the  prosaic  "  necessities  " ;  but,  generally  speak- 
ing, optional  matters,  such  as  parks  and  pleasure 
grounds,  public  nmsic  and  other  forms  of  entertain- 
ment, museums,  and  excessive  street  lighting  afford 
anqile  scojm  for  legitimate  retrenchment  without 
throwing  any  additional  burden  of  expenditure  upon 
succeeding  years. 

In  the  category  of  ijrosaio  necessities  may  be  in- 
cluded matters  affecting  the  public  health,  sewerage, 
■  cleansing  or  scavenging  of  .streets,  house-refuse  col- 
lection and  disijosal,  public  baths.,  water  supply,  and 
such  like. 

Careful  discrimination  should  be  made  between 
cases  of  mere  deferred  expenditure  and  those  which 
can  be  dispensed  with  altogether  as  being  not 
essential.  The  postponement  of  absolutely  necessary 
expenditure  is  not  "  economy,"  but  frequently  the 
reverse,  and  any  indulgence  therein  will  invariably 
build  up  a  burden  for  succeeding  years,  with  com- 
povmd  interest. 

Throughout  the  country  much  municipal  labour 
has  been  transferred  for  purposes  of  Government 
work,  and  also  to  augment  iH.M.  Forces,  and,  in  some 
cases,  where  suitable  arrangements  can  be  made, 
vacancies  so  caused  need  not  be  refilled  during  the 
temporary  absence  of  employees,  thus  affording 
opportunities  for  economy. 


In  ijublic  parks,  pleasure  lii'iinnl-,  lir'jniuiiadcs  and 
suchlike  considerable  I'ldiinnnr-  mm  |mi-,-iIi1i.'  Iiy  tlic 
temporary  sacrifice  of  nutliing  iiiiui'  ,-cnnus  than 
some  degree  of  their  customary  stereotyped  neatucj-s 
and  the  discontinuance  of  the  costly  flowering  ol 
formal  "beds"  with  the  many  accessory  expenses 
necessarily  involved. 

Public  nmsic,  and  all  other  forms  of  entertainment 
are  out  of  harmony  with  the  spirit  of  the  times,  when 
the  soul  of  the  nation  is,  or  ought  to  be,  concentrated 
ujjon  business  having  for  its  object  the  furtherance  of 
military  and  naval  effort  .in  every  possible  degree. 

Another  source  of  heavy  expenditure  is  that  of  street 
lighting  by  means  of  powerful  units  of  light,  which 
enable  the  plan  of  a  town  and  its  principal  buildings 
to  be  readily  followed  and  located  from  above,  thu- 
pi-oviding  convenient  targets  for  hostile  aircraft. 
Brilliant  street  illumination  in  war  time  cannot  Ix; 
looked  upon  as  being  either  necessary  or  even  de- 
sirable, while  its  discontinuance,  if  only  on  part, 
affords  considerable  scope  for  retrenchment.  The 
saving  under  this  head  is  one  which  can  be  made 
with  the  minimum  of  public  inconvenience  and  with- 
out involving  any  question  of  deferred  expenditure 
with  which  to  burden  succeeding  years. 

PUBLIC    HEALTH. 

In  all  matters  of  public  health  but  little  oppor- 
tunity arises  for  curtailment  of  expenditure,  except 
in  cases  where  some  item  of  wasteful  or  excessive 
exi>enditure  is  known  to  exist.  Beyond  this  any 
material  reduction  is  likely  to  prove  to  be  false  and 
expensive  "economy,"  especially  at  a  time  like  the 
present,  when  considerable  numbers  of  soldiers  are 
billeted  in  towns,  and  the  maintenance  of  a  high 
standard  of  jjublic  health  is  therefore  of  more  than 
ordinary  importance,  both  from  a  national  as  well  as 
a  local  point  of  view. 

There  is  probably  no  deijartment  of  municipal  ex- 
penditure in  which  the  general  public  can  assist  the 
authorities  more  than  in  that  of  street  cleansing  or 
scavenging,  inasnmch  as  the  bulk  of  the  refuse  and 
litter  to  be  removed  arises  from  the  very  general 
practice  of  casting  off  of  promiscuous  rubbish  into 
the  public  thoroughfares,  including,  for  example, 
such  litter  as  shop-sweepings,  paper,  loose  outer 
packings  dropped  by  tradesmen's  delivery  boys, 
banana  sliins,,  orange  peel,  handbills,  torn  correspon- 
dence, and  other  innumerable  rubbish  c«ommonly, 
l)ut  illegally,  thrown  into  the  roadways. 

Nothing  perhaps  more  quickly  gives  a  town  a 
sliabby,  neglected  aj^pearance  than  streets  Ijesprinklcd 
with  such  litter,  but  its  daily  collection  and  removal 
entails  much  avoidable  expense  in  labour  and  cart- 
age if  the  standard  of  cleanliness  is  to  be  maintained 
much  above  that  of  an  Oriental  city. 

A  statutory  provision  against  the  deposit  of  rubbish 
in  streets  has  long  existed,  and  its  more  general 
application  would  certainly  afford  an  imijortant 
.source  of  economy.  The  enactment  should  be  more 
widely  made  known. 

The  curtailment  of  expenditure  in  the  maintenance 
and  repair  of  highways  can  seldom  be  safely  re- 
garded as  true  economy,  but  is  really  only  a  deferred 
expenditure  shelved  at  compound  interest,  for  suc- 
ceeding years.  If  needful  repairs  are  too  long  post- 
poned, in  many  cases  the  foundations  of  the  roadwa.\  - 
become  weakened  and  so  badly  cut  into  and  water- 
logged as  to  involve  heavy  expenditure  in  renewal, 
only  to  be  avoided  by  the  timely  maintenance  of  the 
wearing  surface  or  crust. 

In  suitable  ca.ses  where  a  sufficient  thickness  of 
surface  metalling  is  known  to  exist,  some  saving  can 
sometimes  be  effected  by  scarifying  up  the  worn 
surface,  and  again  consolidating  by  rolling,  with  the 
addition  of  a  small  amount  of  road  metalling  of  a 
similar  quality.  This  will  result  in  a  saving  of  new 
material,  while  the  labour  bill  will  not  be  affected. 
At  the  present  time  economy  of  material  is  of  first 
importance  in  view  of  its  greatly  enhanced  price 
and  difficulties  of  transit  by  rail.  Haulage  to  the 
various  roadways  is  al.so  increasingly  difficult  and 
expensive,  owing  to  the  shortage  of  horse.?-,  tractors, 
and  labour  due  to  war  requirements. 

■     TAE-PAINTING    KOAD    SURFACES. 

In  the  case  of  roadways  of  light  residential  traffic, 
culs-de-sac.    and    such   like^   considerable   saving   is 
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possible  by  tar-painting  the  surfaces  when  in  a  good 
stat«  of  repair,  as,  under  suitable  conditions,  such 
surfaces  will  give  satisfaction  for  several  years  at 
little  or  no  expense. 

Tar-painting  is  a  specially  advantageous  and  eco- 
nomical mode  of  treatment  on  light-trafficked  road- 
ways as  above  and  upon  moderate  gradients,  as  it 
prevents  the  disintegration  of  the  roadway  by  exces- 
s-ive  drought  or  heavy  rain,  stops  the  growth  of 
weeds,  and  minimises  scavenging  costs. 

On  roadways  subjected  to  much  traffic  the  saving 
is  :iot  so  marked,  as  the  coating  of  tar  has  a  much 
short<!r  life,  but  even  here  there  is  an  undoubted 
economy  in  road  metalling  and  a  welcome  reduction 
of  the  dust  trouble  in  line  weather. 

In  times  past  the  provision  of  public  baths,  has 
iMjen  criticised  as  a  luxury,  but,  in  view  of  recent 
experience  on* the  sea,  it  is  well  to  know  how  to 
swim.  Even  in  the  absence  of  such  experience  there 
is  a  great  deal  to  be  said  in  favour  of  the  municipal 
bathing  establishment.  Not  that  such  institutions 
can  be  regarded  as  sources  of  revenue  showing  well 
in  a  balance-sheet,  but  their  educative  and  health- 
giving  facilities  are  unquestionable.  In  towns  where 
soldiers  are  billeted  baths  and  swimming  ponds  are 
of  special  value  just  now,  and  are  much  appreciated 
by  the  men,  who,  of  necessity,  have  limited  facilities 
for  personal  cleanliness  in  an  ordinary  billet  or 
camp.  The  health-giving  properties,  of  a  well-kept 
public  bath  are  of  more  than  local  importance,  and 
no  curtailment  should  be  sought  just  now  under  that 
head.  Like  the  majority  of  public  health  work,  it 
is  a  case  of  "  casting  bread  upon  the  waters  with  the 
hope  of  finding  it  after  many  days,"  but  this  can 
scarcely  be  expected  to  hapjien  at  the  end  of  the 
current  financial  year. 


MAIN    ROAD  MAINTENANCE  IN  WORCESTERSHIRE. 

By   C.   F.  Geiiinos,   m.insi.c.e.. 

County  Surveyor. 

[The  following  particulars  are  reproduced  from  Mr. 
Gettings'  fourth  annual  report.] 

The  estimate  for  the  year  was  £103,095,  and  the  ex- 
penditure £97,760  15s.  9d.,  leaving  a  balance  of 
£5,.334  -Is.  3d.  unexpended.  The  amount  unexpended 
related  principally  to  the  Koad  Hoard  scheme,  as, 
although  the  full  quantity  of  work  provided  for  in 
the  estimate  was  carried  out,  the  conditions  were 
found  to  be  rather  more  favourable  than  anticipated. 
Thi.s  balance  will  probably  be  absorbed  by  work  that 
will  have  to  be  carried  out  at  a  later  date.  In  view 
of  the  extraordinary  conditions  that  have  existed 
during  the  past  twelve  months  I  think  we  were 
fortunate  in  comj^leting  the  whole  of  the  work. 

Apart  from  the  Road  Board  scheme,  the  committee 
have  followed  up  the  practice  adopted  the  last  few 
years  of  strengthening  some  of  the  weaker  roads  in 
districts  taking  a  fairly  heavy  traffic,  and  by  this 
means  we  are  gradually  strengthening  and  bringing 
them  up  to  a  standard  that  is  required  for  the  present 
traffic.  It  is  a  slow  process,  but  if  followed  up  I 
think  the  benefit  will  be  appreciated  in  a  few  years. 

Last  year  we  anticipated  that  a  scheme  of  classifi- 
cation would  be  agreed  upon,  and  that  further 
assistance  would  be  forthcoming  from  Exchequer 
funds.  Unfortunately,  owing  to  the  war,  this  scheme 
has  been  held  up  indefinitely,  and,  although  it  is 
generally  agreed  that  at  an  opportune  time  a  scheme 
will  have  to  be  formulated,  meantime  the  whole  of 
the  funds  required  for  ordinary  maintenance  will  have 
to  be  provided  by  the  county. 

moior-'btis   tkapfic. 

There  are  now  motor-'bus  services  running  over 
192  miles  of  main  roads  in  the  county,  the  whole  of 
which  have  been  put  into  operation  since  September, 
1912. 

The  motor-'bus  service  is  used  by  a  large  section 
of  the  community,  which  has  been  the  means  of 
opening  up  a  number  of  villages,  and  in  some  cases 
enhancing  the  value  of  property,  but  I  fear  that  the 
convenience  in  regard  to  the  cost  of  the  upkeep  of 
the  roads  is  not  generally  appreciated.  In  many 
cases  the  expense  is  not  restricted  to  surface  damage, 
as  additional  expense  is  necessitated  in  widening 
and  strengthening  roads  which  hitherto  have  been 
i-ufficient  for  the  ordinary  slow-moving  traffic  of  the 
district.  It  is  generally  admitted  that  motor  traffic 
will  most  probably  increase,  and  that  the  various 
users  of  the  road  must  be  asked  to  contribute  their 
fair  proportion  towards  the  cost  of  upkeep. 


T.\R-PAINTING. 

Tlie  work  in  connection  with  surface  tar-painting 
was  further  extended  and  some  94  miles  were  treated 
at  a  cost  of  about  .£5,000.  The  committee  agreed  to 
add  a  number  of  lengths  on  important  roads  that  had 
not  been  previously  treated  owing  to  their  taking  a 
considerable  light  motor  traffic.  Bather  more  than 
one-fifth  of  the  total  mileage  of  rural  main  roads  are 
now  surface  tarred,  and  I  am  convinced  that  it  would 
be  economical  further  to  extend  the  principle  on  some 
roads  where  long  lengths  of  ordinary  water-bound 
material  is  applied.  As  in  previous  years  the  work 
was  carried  out  by  our  own  staff,  and  was  done  in  a 
satisfactory  and  expeditious  manner. 

LABOUR    DIFFICtJLTIES. 

Prior  to  the  war  wo  had  some  little  trouble  in 
various  parts  of  the  county  in  obtaining  the  full 
amount  of  nuuiual  labour  required.  Since  that  time, 
through  approximately  100  men  having  joined  the 
Forces  and  ammunition  works  (thirty-three  of  whom 
are  receiving  allowances  from  the  county  council),  we 
have  had  very  serious  difficulties  in  carrying  out  the 
work  expeditiously,  and  it  has  only  been  done  by 
I>ersuading  men  to  travel  considerable  distances. 
Somewhat  similar  trouble  has  been  experienced  with 
team  labour,  and  it  is  now  quite  impossible  to  com- 
plete the  work  without  employing  a  large  proportion 
of  mechanical  transport. 

URBAN  MAIN   ROADS. 

The  necessary  inspections  have  been  made  in  the 
whole  of  the  borough  and  urban  districts. — the 
standard  has  been  improved  in  some  cases,  but  there 
are  a  number  of  roads  that  are  not  in  a  first-class 
condition.  I  am  still  of  the  opinion  that  some  of  the 
authorities  spend  too  much  on  street  watering,  espe- 
cially where  the  surfaces  are  tar-painted,  and  that  it 
would  be  more  satisfactory  if  preference  was  given  to 
additional  scavenging. 

A  scheme,  estimated  to  cost  £12,000,  was  prepared 
and  submitted  to  the  Koad  Board  for  improving  cer- 
tain main  roads  in  tho  following  districts :  Broms- 
grovc,  Oldbury,  Eedditch  and  Stourbridge,  and  this 
was  apijroved  by  the  Road  Board,  but  for  financial 
reasons  it  has  been  deferred,  excepting  one  section 
at  Oldbury  and  another  at  Redditch. 

ROAD    BOARD    WORK. 

The  five  years'  scheme  commenced  in  iMay,  19l;{. 
wa.=,  ijroceeded  with  continuou.sly  throughout  the  year, 
and  practically  the  whole  of  the  work  allowed  for  in 
the  estimate  was  completed.  The  expenditure  during 
the  year  amounted  to  £21,401  10s.  6d.,  and  £12,500  was 
received  from  the  Road  Board  during  the  year  on 
account  of  this  scheme. 

The  work  is  still  proceeding,  but  since  the  outbreak 
of  war  the  rate  of  progress  has  necessarily  been  very 
much  slackened  owing  to  shortage  of  labour  and 
difficulty  in  obtaining  material.  At  the  present  time 
only  three  small  gangs  are  engaged  on  the  work  as. 
compared  with  five  larger  gangs  at  this  time  last 
year. 

Up  to  March  31st  last  approximately  22  miles  of 
tlie  trunk  roads  hud  been  reconstructed. 


THE   LILIAN  BRADSHAW   FUND. 


LIST    OF    DONATIONS. 

We  are  making  this  week  a  further  appeal  on  behalf 
of  tho  widow  and  child  of  the  late  Mr.  F.  E.  G. 
Bradshaw,  formerly  borough  surveyor  of  Tarn  worth, 
Staffs.  The  particulars  of  this  sad  case  were  fully 
set  out  in  our  issue  of  July  30th  last,  and  the  gene- 
rosity of  a  number  of  readers  has  since  enabled  us 
to  forward  to  Mrs.  Bradshaw  a  sum  of  money  which, 
while  not  large,  has  assisted  to  maintain  her  in  com- 
parative comfort  up  to  the  present  time.  The  list 
of  donations  now  stands  as  follows  : — 

£    s.    d. 

J.  E.   Webb,  Poultry,  E.C .5    .5     0 

H.  L.  Wettern,  Water-lane,  E.C.     ...         .3    3     0 

Dodd  &  Dodd,  Birmingham     2     2    0 

Frank  Massie,   Wakefield         110 

A.  J.  P 110 

.1.  E.   Willco.Y,  Birmingham     110 

Editor,   The  Surveyor  110 

Arthur  Salmon,   Hove   ...         ...         ...         0  10     0 

S.  H 0     5    0 

Anonymous  ...         ...         ...         ...         050 


Total 


£15  14     0 
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Activated-Sludge  Experiments  at  Miiwaul^ee. 

By    T.     CHALKLET     HATTON.    Chief    Engineer,    Sewerage     Commission,     Milwaukee. 

[Tests  of  this  new  proposed  method  of  sewage  treatment  on  a  more  extensive  scale  than  has 
heretofore  been  reported  are  described  and  the  results  summarised.  Glass  tubes,  two  small  glass- 
window  tanks,  a  large  fill-and-draw  tank  and  a  continuous-flow  tank  of  the  same  size  arc  included 
in  the  studies  which  are  being  made  at  the  Milwaukee  sewage-testing  station.  Methods  of  air 
difl^usion.  volume  and  time  of  air  application  and  careful  cost  records  are  features  of  the  experi- 
ments.    The  report  is   reproduced  from   our  New  York  contemporary  "Engineering  Ncws."3 


For  the  purpose  of  comprehensively  replj'ing  to  the 
very  many  inquiries  received  from  engineers:  through- 
out' the  country  interested  in  the  new  process  of 
treating  sewage  by  means  of  "  activated  sludge,"  the 
writer  ventures  to  report  the  results  obtained  th>is 
far  .in  carrying  out  the  process  at  the  Milwaukee 
sewage-testing  station,  which  is  being  operated  under 
his  direction. 

In  sTibniitting  the  information  contained  herein 
the  writer  desires  to  state  most  emphatically  that  he 
has  drawn  no  final  conclusions  as  to  the  ultimate 
applicability  of  this  process  for  the  disposal  of  the 
sewage  of  Mlwaukee.  as  tliere  are  many  feature.-,  yet  - 
to  be  studied  before  such  conclusions  would  be  war- 
ranted. But  the  results  obtained  have  given  suffi- 
cient prom.'se  to  be  helpful  to  those  carrying  out 
similar  inve.«tigations  and  to  other  engineers  engaged 
in  sewage  disposal  studies'. 

The  purijose  of  investigating  the  activated  sludge 
process  was  to  determine  the  following  points,  and 
the  experiments  so  far  undertaken  lead  to  that  end:  — 

(1)    SEWAGE    EFFLTTENI. 

(a)  Reduction  of  su.spended  matters  during  various 
detention   periods. 

(K)  Reduction  of  organic  nitrogen  during  various 
period?,  of  aeration. 

(r)  Claiiification  of  liquor  per  hour   aerated. 

(d)  Removal  of  l>acteria  per  hour  aerated. 

(t)  Volume  of  air  and  pressures  necessary  to  effoci 
the  different  degrees   of  purification. 

(/)  Economic  depth  of  liquor  in  tank. 

(.7)  Economic  method  of  applying  air. 

(7()  Cost  of  producing  effluent  at  different  degree- 
of  iiurifloation. 

(()  Effect  of  temperatuio  on   llio   process. 

(2)    SLUDGE. 

(a)  Proportion  of  sludge  to  liquor  required  t"  offecl 
diifferent   degrees   of   purification. 

('))  Character  of  activated  shidge. 

('■)  Time  and  air  requiied  to  produce  activated 
sludge. 

(d)  Volume  of  .sludge  produceci  per  l.om.ono  gallon.-^ 
of  liquor  treated. 

(c)  Best  method  of  maintaining  necessary  propor- 
tion of  activated  sludge  lin  aerating  tanks. 

(/■)  Moisture  content  of  wet  shidge  produced  from 
aerating  tank. 

(.7)  Lengtli  of  time  tank  shidge  will  keep  witlmnl 
senious  putrefaction. 

(A)  Value  of  sludge  as  a  fertiliser. 

(/)  De watering  of  sludge. 

(./)  Final  disposition  of  sludge. 

(k)  Cost  of  disposing  of  sludge. 

(/)  Effect  of  temperature  on  shidge. 

(3)   CH.4RACTETI    OF    TANKS. 

(n)  Eill-and-draw   process. 

(/))  Oontinuouf-fliow  process. 

(>•)  Combination  of  both  processes. 

APPARATUS  USED. 

On  March  6,  1915,  a  laboratory  test  was  begun  par- 
ticularly to  try  out  tlie  best  method  of  applying  air 
prior  to  building  a  working  tank.  The  apparatus 
for  making  this  test  consisted  of  two  glass  tubes  5  ft. 
long  and  li%  in.  internal  diameter,  set  vertically.  In 
the  bottom  of  one  tube  a  "  filtros "  plate  was  in- 
serted. 

F.iltros  is  composed  uf  quartz  pand  and  some 
cementing  agent  combined  under  high  temperature. 
It  may  be  made  of  any  required  porosity  by  varying 
the  fineness  or  coarseness  of  the  sand.  It  is  manu- 
factured by  the  General  Filtration  Company,  of 
Rochester,  N.Y.,  and  was  furnished  to  JNIilwaukee 
in  plat«s  12  in.  square  by  1]  in.  thick. 

In  the  bottom  of  the  filtros  plate  a  small  glass 
1ul>e  was  inserted  through  which  the  air  is  delivered 
to  the  bottom  of  the  plate.  This  diffuses  the  air  as 
it  comes  in  contact  vr.ih  the  sewage  with  which  the 
larger  tube  is  filled. 


The  second  glass  tube  was  plugged  at  the  bottom 
and  a  small  inner  glass  tul>e  was  inserted,  with  its 
open  end  terminating  near  the  top  of  the  phig.  Tlie 
air  is  discharged  through  this  orifice  into  the  sewage 
near  the  bottom,  rising  up  through  the  larger  tube  in 
the  form  of  bubbles,  and  thus  keeping  the  entire  body 
of  the  liquor  agitated. 

These  tubes  have  been  in  fairly  constant  operation 
up  to  date.  Some  representative  results  obtained 
therefrom  are  noted  at  the  beginning  of  Table  1.  No 
attempt  was  made  to  measure  the  air  used  to  obtain 
these  results. 

On  May  8,  1915,  two  inspection  tanks  were  placed 
in  operation.  These  tanks,  made  of  wood,  were  10  ft. 
high,  5  ft.  wide,  and  1ft.  between  sides,  the  bottom 
slopiing  to  a  12-in.  square  in  the  centre.  On  each 
side  glass  plates  were  inserted  at  various  depths  to 
permit  observations  to  be  made  of  the  interior. 

In  the  bottom  of  one  tank  a  filtros  plate  was  in- 
serted, 12  in.  square  by  IJ  in.  thick,  and  a  .V-in.  a  r 
pipe  was  attached  to  the  cast-iron  frame  in  which 
the  plate  was  set. 

In  the  other  tank  a  ^-in.  pipe  was  placed  in  the 
centre,  terminating  in  an  open  end  within  3  in.  of 
the  bottom  of  the  tank. 

Meters,  U  mercury  tidjes  and  valves  were  attached 
to  each  air  feed  to  deterni'ne  and  regulate  the  air 
pressure  and  volume. 

These  inspection  tank-,  were  installed  fur  the 
purpose  of  investigating  the  process  under  high  and 
low  temperatures,  the  economic  method  of  applying 
air,  the  volume  and  air  pressure  required,  the  sludge 
characteristics  and  the  perod  of  sedimentation:  also 
the  most  economic  depth  of  liquor  to  be  maintained. 

The  results  are  shown  in  Table  1.  under  "Glass- 
Window  Tanks."  The  workmen  aliout  the  plant  have 
dubbed  them  the  Annette  Kellerman  tanks,  because 
they  resemble  somewhat  the  tanks  used  by  the 
famous  swimmer. 

On  March  26,  1915.  the  Fowler  tank  was  placed  in 
operation.  This  tank  is  so  named  because  it  was 
designed  by  Dr.  Gilbert  J.  Fowler,  of  Manchester. 
England,  who  is  advising  with  the  writer  in  invest'- 
gating  this  process.  This  tank  is  made  of  wood,  32  ft. 
long,  lOift.  wide,  and  10  ft.  clear  deptli. 

Fig.  1  shows  how  the  Fowler  tank  was  constructed. 
Filtros  plates  were  used  as  air  diffusers.  These  were 
built  into  a  concrete  channel;  but  this  method  was 
found  unsatisfactory,  because  the  cinders  under  the 
concrete  contained  the  a'r  after  the  pressure  was 
shut  off,  and,  during  the  sedimentation  period,  when 
it  is  necessary  to  maintain  the  liquor  as  quiet  as 
possible,  this  entrained  air  persisted  in  ris^^ng  to  the 
surface  and  keeping  the  liquid  considerably  dis- 
turbed. To  overcome  this  the  plates  were  placed  in 
cast-iron  frames,  as  shown  in  detail  in  F.-g.  1.  and  a 
A-in.  air  pipe  was  tapped  into  the  bottom  of  each 
frame.  Since  this  has  been  done  there  has.  been  less 
trouble  with  entrained  air. 

Rebuilding  the  bottom  of  this  tank  put  it  out  of 
commis.sion  from  April  14  until  May  6.  1915,  from 
which  date  it  has  been  in  continuous  operation. 

The  air  delivered  to  the  tank  is  measured  through 
a  Venturi  meter  and  recorded  by  a  manometer  fur- 
nished by  the  Builders'  Iron  Foundry.  The  air  for 
the  plant  is  furnished  by  a  Connersville  positive 
blower  of  the  Boston  type,  operating  to  5  lb.  pressure 
and  actuated  by  a  d.-c.  motor. 

OPERATION    OF    THE    EXPERIMENTAL    UNITS. 

The  laboratory  test  tube.-,  have  been  operated  under 
varied  conditions  for  the  purpose  of  observing  the 
characteristics  of  the  proce.ss,  and  many  interesting 
results  have  been  obtained  which  have  guided  tho 
operations  in  the  other  tanks.  The  record  at  the 
top  of  Table  1  represents  the  nitrogen  cycle  obtained 
u-ifh  activated  sludge,  although  20  to  30  parts  of 
nitrogen  as  nitrates  have  been  frequently  obtained 
with   twenty-four-hour   aeration. 

Wlien  the  two  Kellerman  tanks  were  placed  in 
operation  on  May  8th,  25  per  cent  of  their  capacity 
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was  filled  with  sludge  which  had  been  artificially 
aerated  for  several  days,  although  the  nitrogen  cycle 
was  not  complete.  For  several  days  thereafter  fresh 
sewage  was  added,  then  aerated  for  twelve  to  twenty- 
four  hours,  allowed  to  settle,  and  the  clarified  liquor 
run  oft.  This  proce-ss  was  repeated  until  the  drawn- 
oft  liquor  was  limp'd  in  appearance  and  the  organic 
nitrogen  had  been  reduced  to  nitrates;  what  remained 
was  the  true  "activated  sludge."  After  this  the 
tanks  were  operated  on  four  and  s:x  hour  cycles— 
that  is,  their  contents  were  aerated  for  four  and  sis 
hours,  settled  for  half  an  hour,  and  then  the  super- 
natant liquor  was  drawn  off  and  the  tank  refilled  in 
another  one  and  a-half  hours. 

The  Fowler  tank  has  been  operated  since  May  6th 
on  a  six-hour  cycle— that  is,  four  hours  aeration, 
half  an  hour  settling,  and  one  and  a-half  hours  draw- 


•in  the  Fowler  tank.  Whether  tliis  increased  air  is 
the  agent  by  which  the  eiHuent  from  the  glass-window 
tanks  is  brought  up  to  a  higher  standard  than  the 
effluent  from  the  Fowler  tank  is  uncertain;  but  the 
writer  is  of  the  opinion  that  it  had  very  little  effect, 
and  tliat  the  higher  standard  is  due  to  the  presence 
of  a  sufficient  volume  of  good  activated  sludge^  which 
:s  not  yet  present  .;n  the  Fowler  tank. 

In  studying  the  results  shown  in  the  accompanying 
tables  it  must  l>e  borne  in  mind  that  the  process  is 
quite  different  from  the  aeratmg  processes  which  have 
been  investigated  from  time  to  time  for  a  generation, 
in  which  air  was  used  as  an  oxidiser  and  to  separate 
the  colloids  by  agitation  or  "  scrubbing."  leaving  the 
colloids  to  pass  off  with  the  aerated  liquor  and  again 
combine  as  soon  as  agitation  was  over.  In  the  acti- 
vated sludge  process  these  colloids  combine  with  the 
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Fig.  1.— Activated-sludge    Tank    at    Milwaukee— Fill-axd-draw-plan. 


ing  and  filling.  A  small  volume  of  aerated  sludge 
was  placed  in  the  tank  when  starting,  but  through  a 
break  in  the  connection  of  the  draw-off  pipe  most  of 
this  was  lost.  However,  since  May  6th  we  have  been 
trying  to  build  up  the  volume  of  sludge  so  as  to 
obtain  25  per  cent  of  sludge  to  75  per  cent  of  liquor, 
but  after  forty-six  days  we  accumulated  only  13  per 
cent,  during  which  time  we  tre'ated  2,760,000  gallons 
of  sewage.  Measuring  the  volume  of  sludge  after 
half  an  hour  of  settlement,  we  accumulated  approxi- 
mately 5  cub.  yds.,  per  1,000,000  gallons,  givnng  98  per 
cent  moisture  when  drawn. 

REMAKES  ON  THE  RESULTS  OBTAINED. 

Attention  is  called  to  the  difference  in  volume  of 
air  used  per  1,000,000  gallons  of  sewage  treated  in 
the  small  glass-window  tanks,  as  shown  by  Table  1, 


sludge  intimately  mingled  with  and  at  the  same  time 
separated  from  the  liquor,  and  which  contains  a 
mass  of  nitrifying  organisms  absorbing  the  organic 
nitrogen  in  the  sewage. 

This  is  well  brought  out  by  two  facts.  Table  3 
shows  1,580,000  bacteria  per  c.c.  in  the  raw  liquor. 
After  four  and  a-half  hours'  aeration  these  had  been 
reduced  in  the  effluent  to  8,000,  or  99  per  cent,  whereas 
the  sludge,  after  thirty  minutes'  settlement,  con- 
tained 14,490,000  bacteria  per  c.c.  The  small  glass- 
window  tanks  which  had  been  operating  with  from 
25  to  30  per  cent  of  activated  sludge  have  largely  re- 
duced the  organic  nitrogen  to  mineral  nitrogen,  whereas 
the  Fowler  tank,  which  has  been  operating  with  from 
6  to  13  per  cent  of  sludge,  not  completely  activated, 
has  shown  very  little,  if  any,  reduction  of  the  organic 
nitrogen — that  is,  the  sludge  plays  a  most  important 


TABLE    3.— BACTERIA    IX    MILWAUKEE    ACTIVATED-SLUDGE     TANK    DURING    DIFFERENT    PERIODS    OF    AERATION.' 


Percent- 

age of 

Percentage 

Time 

Total 

Total 

Total 

removal 

of  removal 

sample 

bacteria 

bacteria 

red 

of  total 

of  body 

was 

per  c.c. 

per  c.c. 

colonies 

bacteria 

bacteria 

taken. 

at  20  deg. 

at  37  deg. 

per  c.c. 

at  20  deg. 

at  37  deg. 

1.30  a.m. 

1,580,000 

160,000 

100,000 

_ 

_ 

12  mid. 

•it  "1,000 

25,000 

11,000 

85 

84-5 

1p.m. 

200,000 

16.000 

7,005 

87 

90 

i;  p.m. 

120,000 

3,000 

1,000 

92 

98 

3  p.m. 

42,000 

2,000 

2,000 

97 

99 

ip.m. 

8,000 

l.COO 

— 

99 

99-4 

\  p.m. 

14,480,000 

1,380,000 

370,000 

— 

— 

Coarse  screened  raw  sewage        

End  of  ^  hour  aeration        

End  of  1^  honrs' aeration 

End  of  2A  hours' aeration 

End  of  Z\  hours'  aeration 

End  of  4i  hours' aeration 

Sludge  after  settlement     ...  

*  This  record  was  made  May  28,  1915,  when  the  tank  contained  only  9  per  cent,  of  activated  sludge,  on  coarse-screened  sewage  of  the  strongest 
character  obtained  during  the  24  hours. 


and  in  the  Fowler  tank,  as  shown  by  Table  2.  The 
cause  of  the  excess  in  the  former  is  that  only  124 
gallons  of  raw  sewage  was  being  added  during  each 
run,  whereas  255  gallons  should  have  been  added  to 
correspond  wth  the   same  proportion   being  treated 


part  in  the  process,  and  to  do  its  l^est  .it  must  be 
thorouglily  activated.  Whether  it  is  necessary  to 
have  a  volume  of  sludge  equal  to  25  per  cent  of  the 
volume  of  liquor  is  a  point  yet  to  be  determined,  but 
from  the  results  shown  by  Tables  2  and  3  this,  does 
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not  seem  to  be  necessary  in  order  to  get  sterilised, 
stable  liquor  with  four  hours'  aeration.  This  ques- 
;ion  will  be  better  answered  when  results  from  the 
.>ontinuous-flow  tank  have  been  obtained,  but  it  is 
one  which  must  be  solved,  as  it  figures  greatly  in 
the  capacity  of  tanks  necessary. 

Sufficient  information  has  not  yet  been  gathered  to 
indicate  what  effect  low  temperature  will  have  on  the 
lirocess.  The  Jlihvaukee  sewage  effluents  irom  the 
sprinkling  filters  at  the  testing  station  reached  a 
temperature  of  42  deg.  Fahr.  during  the  past  winter. 
The  small  glass-window  tanks  were  started  on  July  6, 
1915,  on  a  series  of  tests  to  denote  temperature  effects, 
by  keeping  the  temperature  of  the  liquor  in  the 
tanks  from  40  to  50  deg.  Fahr. 

Few  investigations  have  been  made  of  the  sludge. 
l>eeause    we    have    been   unable  so  far  to  build   up 


readings  are  taken.  The  liquor  treated  is  all  mea- 
sured volumetrically.  An  engineer  is  in  charge  of 
the  work  both  night  and  day,  under  the  direction  of 
W'illiam  iR.  Gopeland,  chief  chemist,  and  the  orders 
from  headquarters  are  to  record  the  truth. 

So  far  the  cost  of  air  for  treating  the  sewage  in  the 
Fowler  tank  is  $1  per  1,000,000  gallons  per  hour 
aerated.  This  cost  is  based  on  electric  current  at 
Ic.  per  kilowatt-hour,  a  blower  efficiency  of  73  per 
cent  and  a  motor  eihciency  of  90  per  cent.  The 
.sewage  commission  has  l>een  tendered  a  proposition 
from  the  local  electric  eomjjany  to  supply  current 
in  the  quantity  required  for  pumpiing  and  bloA'A'ng 
for  0-77c.  per  kilowatt-hour.  A  blower  f.f  30,000  to 
40,000  cub.  ft.  per  minute,  direct-connected  to  a 
steam  turbine,  will  produce  power  at  less  cost  than 
tile  electric   unit.     So   far   the   co.st   bugaboo   has   not 
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enough  without  robbing  the  tanks.  The  laboratory 
tests  show  a  sludge  which  differs  materially  from 
either  Emscher  tank  or  septic  tank  sludge.  It  is  not 
gaseous,  like  tjje  former,  nor  dees  dt  retain  its,  mois- 
ture, like  the  latter.  It  is  granular  in  appearance, 
settles  to  the  bottom,  the  clarified  liquor  coming  to 
the  surface  quickly — that  is,  in  four  hours  a  sludge 
containing  98  per  cent  of  moisture  is  reduced  to  from 
75  to  80  per  cent  of  its  volume,  containing  about  75 
per  cent  of  moisture.  The  liquid  separates  from  the 
sludge  so  quickly  and  effectually  that  there  need  be 
but  little  difficulty  in  drawing  it  off  from  a  sludge 
tank  and  dewatering  from  the  surface  as  well  as  from 
the  bottom.  The  sludge  gives  off  no  odour  when 
fresh ;  after  being  retained  in  open  bottles  for  several 
days  it  turns  from  a  medium  brown  to  black  and 
putrefies.  There  is  no  odour  about  the  tanks  while 
the  sewage  is  being  treated. 

It  is  the  intention  to  investigate  thoroughly  the 
treatment  of  the  sludge  as  sufficient  quantity  accu- 
mulates. 

From  the  beginning  of  the  test  it  has  appeared  so 
simple  to  get  a  nearly  sterile  liquor  after  four  hours' 
aeration,  and  the  whole  process  has  seemed  so  much 
more  promising  in  general  results  than  any  other  of 
the  many  processes  being  tried  out  at  the  testing  sta- 
tion, that  all  connected  with  directing  the  tests  have 
l-)een  fearful  lest  some  overwhelming  olistacle  would 
arise  which  would  make  the  process  impracticable. 

Several  inquiries  have  suggested  that  the  cost  of 
air  would  prove  to  be  prohibitive,  as  has  been  the 
case  in  investigations  of  other  processes.  To  the  end 
that  the  writer  would  not  be  deceived  in  this  very 
important  item,  special  attention  has  been  given  by 
all  connected  with  the  work  to  arriving  at  the  cost 
of  air.  The  best  apparatus  obtainable  for  measuring 
the  volume  and  pressure  of  air  used  in  each  tank 
have  been  installed,  and  these  are  tested  out  every 
week.      Every   half   hour   of  the   twenty -four   hours 


materialised.  It  may  appear  with  winter  tempera- 
tures. 

If  this  process  can  be  satisfactorily  carried  out  on 
tlie  basis  of  continuous  flow,  both  winter  and 
summer,  it  will  far  excel  every  other  sewage  treat- 
ment to  date  where  a  stable,  sterilised  effluent  is 
required.  It  is  especially  adaptable  to  being  in- 
creased from  year  to  year  as  population  grows  by 
simply  adding  to  tank  and  blower  capacity,  and  it 
largely  circumvents,  the  fool-killer. 

For  the  puri)Ose  of  testing  the  continuous -flow 
principle,  a  tank  of  22,500  gallons  capacity  has  been 
installed,  and  was  put  in  operation  on  June  21st,  and 
we  hope  by  September  next  to  be  able  to  report  some 
interesting  results  from  it  (see  Fig.  2).  It  has  been 
improvised  from  a  chemdcal  precipitation  tank  which 
has  been  thrown  out  of  commiission,  and  is  of  the 
same  capacity   as  the  Fowler  tank. 

As  stated  in  the  beginning,  this  article  is  submitted 
for  the  purpose  of  answering  the  many  inquiries  re- 
ceived from  interested  engineers,  and  incidentally 
for  giving  those  parties  working  along  similar  lines 
the  information  obtained  to  date  at  the  iMilwaukee 
plant.  The  writer  so  far  claims  nothing  except  that 
there  is  no  donbt  that  the  Milwaukee  sewage  can  be 
treated  by  this  process,  during  at  least  eight  months 
in  the  year,  so  as,  to  produce  a  stable  effluent  at  less 
cost  than  any  other  of  the  processes  so  far  tested  in 
the  experiment  station  under  his  directions — and 
tliese  processes  have  included  fine  screening,  Emscher 
tanks,  chemical  jjrecipitation,  sprinkling  filters, 
liquid  chlorine  disinfection  and  electrolytic  disin- 
fection. 


Sand    and    Incendiary    Bombs. — The   Ilford   Urban 

District  Council  are  supplying  sand  to  be  placed  in 
tlio  front  gardens  of  residents  to  assist  the  citizen 
street  patrols,  to  deal  with  fires  cau.sed  by  incendiary 
V)ombs. 
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Sewage  Disposal  in  tlie  Matloci(  District. 

AN   INTERESTING   COMBINED   SCHEME, 


CThe  particulars  given  in  the  following  article  of  the  Scheme  of  Sewerage  and  Sewage  Disposal 
for  the  Urban  Districts  of  Matlock  and  Matlock  Bath,  and  the  Rural  Districts  of  Bakowell  and  Belper 
in   Derbyshire,   supplement  those   which   appeared   in   The  Surveyor   of  June  18th   last] 


Tills  iS  u  coiiib:iied  sckeuit)  lui'  dfaliiig  with  the 
sewage  i'rom  the  health  resorts  of  "The  Matlocks" 
III  Derbyshire,  which  are  the  centre  of  hydrography 
ill  the  Midland  Counties.  Prior  to  the  inception  of 
Ihi.i  scheme  many  other  schemes  had  been  pro- 
l)ounded  by  various  engineers  for  the  drainage  of 
-Matlock  and  Matlock  Bath,  both  by  separate  and 
combined  schemes.  As  a  consequence  there  existed 
a  very  divided  opinion  upon  the  question  in  the  dis- 
trict generally. 

In  the  year  1904  the  Matlock  Council  oalled  in  the 
services  of  Messrs.  James  Diggle  &  Son,  civil  engi- 
neers, of  Westminster  (who  were  then  advising  Mat- 
lock on  water  supply  mattersi,  "  to  go  thoroughly 
into  the  question  of  the  drainage  of  Matlock,  and  to 
recommend  such  a  scheme  (either  separately  for  Mat- 
lock or  in  combination  vrith  Matlock  Bath  and  the 
other  adjacent  districts)  as  in  their  opinion  would  be 
lje.st  for  the  communities  as  a  whole— having  regard 
in  particular  to  the  fact  that  both  Matlock  and  ]\Iat- 
lock  Bath  were  health  resorts,  and  that  the  first 
desire  of  Matlock  was.  the  preservation  of  the  Mat- 
locks  from  a  health  point  of  view." 

Tn  October,  1904,  Messrs.  James  Dcggle  &.  Son  re- 
ported in  favour  of  one  comprehensive  scheme  of 
drainage  and  sewage  disposal  for  the  four  urban 
districts  of  North  Barley,  South  Barley,  Matlock  and 
Alatlock  Bath,  also  for  the  township  of  Cromford  in 
the  Bakewell  rural  district,  and  for  the  townships  of 
Tansley,  Bethick  Lea  and  Holloway  in  the  Beljjer 
rural  dis.trict. 

After  dealing  extensively  with  various  sites  avail- 
able for  the  purification  of  the  sewage,  the  engineers 
recommended  the  one  which  has  lieen  adopted, 
situate  in  an  ideal  position  in  the  valley  of  the  Ber- 
went,  immediately  below  the  Matlock  district,  and 
in  close  proximity  to  the  Lea  Tunnel  on  the  Midland 
EaUway.  The  site  is  in  such  a  position  and  the  levels 
are  such  that  the  whole  of  the  above-mentioned  dis- 
tricts can  Ise  drained  to  it  by  gravitation. 

The  scheme  put  forth  by  the  engineers  received  the 
unanimous  approval  of  the  Matlock  Council,  but 
Matlock  Bath  had  previously  expressed  itself  in 
favour  of  a  separate  scheme  for  their  district,  and 
having  deposited  with  the  Local  Government  Board 
plans  for  such  a  scheme,  which  had  not  been  sanc- 
tioned by  the  board  in  the  Parliamentary  Session  of 
1905,  the  Matlock  Bath  Council  deposited  in  Parlia- 
ment a  Bill  to  enable  them  to  obtain  powers  for  the 
construction  of  their  separate  scheme  for  Matlock 
Bath.  The  proposal  was  strongly  opposed  by  Mat- 
lock, for  whom  Mr.  Diggle  acted,  and  the  Parlia- 
mentary Committee  of  the  House  of  Lords  refused  to 
give  their  sanction  to  the  Matlock  Bath  separate 
scheme.  The  Matlock  Council  afterwards  opened 
out  negotiations  witli  the  whole  of  the  authorities 
previously  referred  to  with  the  object  of  bringing 
about  an  amicable  arrangement  for  the  combined 
scheme. 

The  negotiations  proved  very  tedious  indeed  and 
extended  over  a  period  of  something  like  five  years. 
Ultimately,  however,  the  patient  efforts  of  the  Mat- 
lock Council  and  the  engineers  prevailed,  and,  with 
the  exception  of  Barley  and  Tansley,  the  remaining 
■  districts  referred  to  decided  to  come  into  the  com- 
bined scheme  upon  terms  which  were  amicably 
arranged  in  all  cases  with  the  assistance  of  Major 
Norton,  R.B.,  engineering  inspector  to  the  Local 
Government  Board,  who  held  the  public  inquiry  at 
Matlock  on  the  first  part  of  the  scheme. 

Tansley  recently  made  overtures  to  come  into  the 
scheme,  but  no  arrangement  has  yet  been  come  to. 
The  Matlock  Council  are,  however,  desirous,  that 
there  should  be  no  needless  sewage  purification  works 
put  down  near  to  or  on  the  borders  of  their  district, 
and  with  that  object  in  view  the  arterial  sewers  of 
the  combined  scheme  in  the  vicinity  of  Tansley  are 
to  be  constructed  sufficiently  large  and  at  such  a  level 
(by  tunnelling  through  hard  mountain  limestone)  as 
will  enable  the  Tansley  sewage  to  be  taken  into  the 
.scheme  and  treated  at  the  outfall  works  of  the  com- 
liined  scheme,  the  feeling  of  Matlock  being  that  it 
would  be  an  act  of  spoliation,  little  short  of  vandali- 


saliuii,   to  dump  down  sewage  purilication   works  in 
such  a  pretty  and  much  frequented  district. 

A  "united  district"  under  the  provisions  of  the 
Public  Health  Act,  1875,  has  not  been  formed  in  this 
case,  the  burden  of  construction  being  wholly  under- 
taken by  the  Matlock  Council,  who  receive  from  the 
outside  authorities  certain  contributions  of  capital 
towards  the  first  cost  of  the  works,  with  further 
annual  payments  for  maintenance  and  upkeep  of  the 
works,  treatment  of  sewage,  &e.,  being  according  to 
the  varying  conditions  of  each  district. 

Although  the  scheme  is  a  gravitation  one,  there 
exists  a  large  low-lying  area  in  Matlock,  extending 
along  the  Valley  of  the  Berwent  from  Bakewell-road 
to  Crown-square,  and  thence  to  Matlock  Green,  in 
connection  with  which  a  system  of  Adams'  sewage 
lifts  is  being  adopted,  the  available  fall  of  high-level 
sewage  being  alwut  38  ft.  The  approximate  cost  of 
the  lifts,  including  air  and  forcing  chamber.?,  air  and 
rising  mains,  will  lie  £5,500  (exclusive  of  the  high- 
level  intercepting  sewers). 

Owing  to  the  physical  conditions  of  the  district  it 
is  necessary  to  cross  the  river  Berwent  no  fewer  than 
six  times,  twice  under  the  bed  of  the  river  with  cast- 
iron  pipes  and  four  times  above  the  river  by  means 
of  steel  girder  bridges.  Advantage  has,  however, 
been  taken  of  these  circumstances  to  secure  public 
footpaths  in  much  needed  positions  at  three  of  the 
bridge  crossings.  The  design  of  the  bridges  is  also 
such  that  they  add  to  the  picturesque  scenery  of  the 
Berwent  Valley.  The  total  cost  of  the  bridges  and 
river  crossings,  including  footpaths,  outfall  sewer, 
&c..  will  be  about  £5,000. 

In  many  places  the  construction  of  the  sewers  has 
necessitated  very  costly  tunnelling  work  through 
mountain  limestone  at  great  depths  below  the  surface, 
and  the  presence  of  enormous  volumes  of  under- 
ground waters  (including  thermal  waters  with  a  tem- 
perature of  70  degree.?)  has  necessitated  extensive 
pumping  operations  and  the  construction  of  a  con- 
siderable length  of  main  outfall  and  other  sewers  in 
cast-iron.  The  precipitous  sides  of  the  Berwent 
gorge  and  the  levels  and  configuration  of  the  valley 
generally  have  also  necessitated  the  construction  of 
long  lengths  of  river  wall  alongside  the  river  to  sup- 
port the  main  outfall  sewer. 

When  needful,  automatic  flushing  tanks  have  been 
provided  to  secure  adequate  flushing;  but  in  no  case 
will  the  sewers  have  a  less  velocity  than  150  ft.  per 
minute. 

The  24-in.  diameter  main  outfall  sewer  has  an  in- 
clination of  1  in  782. 

The  excess  capacity  of  the  sedimentation  tanks 
over  the  usual  fifteen  Iiours.'  storage  makes  provision 
for  the  increased  flows  of  sewage  during  the  bus.y 
part  of  the  season. 

Bwarf  walls  9  in.  high  have  been  constructed  longi- 
tudinally on  the  floors  of  the  sedimentation  tanks 
to  facilitate  the  easy  removal  of  sludge,  which  will 
pass  by  gravitation  into  the  sludge  well  (under  the 
engine-house  floor),  and  be  pumped  thence  on  to  the 
sludge  beds  by  two  reciprocating  pumps. 

Each  of  the  two  humus  tanks  will  have  two  com- 
partments. At  the  outlet  end  of  each  tank  there  will 
be  a  coke  shanning  filter  to  arrest  fine  suspended 
matter. 

The  land  filtration  jilots  are  fed  by  a  21-in.  supply 
pipe  direct  from  the  sedimentation  tanks — this  pipe 
crosses  the  river  Berwent  diagonally  by  means  of  a 
cast-iron  inverted  syphon. 

The  land  filtration  plots  will  be  a  useful  stand-by, 
by  enabling  periodical  periods  of  rest  to  be  given  to 
the  percolating  filters,  and  securing  ample  means  for 
dealing  with  the  trade  waters  from  Lea  Mills  (which 
are  being  brought  into  the  scheme),  and  the  increased 
flows  of  sewage  from  visitors,  tourists  and  trippers 
who  frequent  the  Matlocks  throughout  the  whole  of 
the  year. 

The  total  estimated  cost  of  the  combined  scheme 
when  fully  completed,  including  about  £14,000  for 
lands,  easements,  costs,  engineering,  clerk  of  works 
and  contingencies,  is  £75,000,  a  part  of  which  will 
he  covered  bv  contributions  from  outside  authorities. 
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CORRESPONDENCE. 


CAMP  SANITATION. 

To  tht  Ediltrr  of  The   Sukveyor. 
Sir,— I   beg   to   forward   further   sketches   prepared 
from     material    supplied    by    Mr.   S.    Clifford   Rigg, 
M.R.SAN. I.,   who    is    serving    with    the    E.A.M.C.    in 
France. 

storage     and     supply     of     DRINKING 
WATER. 

The  source  is  a  lake  4  kilometres 
distant,  and  the  water  is  delivered  by 
gravitation  through  a  pipe  9  centi- 
metres (3i  in.)  in  diameter. 

Before  use  a  colour  test  is  applied 
twice  daily,  and  the  water  subsequently 
sterilised ;  the  usual  proportion  is  1  part 
of  chloride  of  lime  to  1,000,000  parts  of 
water. 

The  sketch  shows  four  cast-iron  tanks. 
Each  of  these  measures  12  ft.  by  8  ft.  by 
4  ft.,  and  they  are  connected  and 
mounted  on  a  stout  staging  resting  on 
strong  wooden  framing  of  sufficient 
height  to  allow  the  bottom  of  the  tanks 
to  be  above  the  water  carts.  A  wooden 
roof  is  provided. 

The  usual  number  of  cartloads  of 
water  supplied  per  day  is  200. 

OPEN-AIR    BATHS. 

The  selected  site  consisted  of  grass 
land  with  a  slight  inclination  towards  a 
watercourse.  The  subsoil  is  stiff  clay, 
while  the  surface  consists  of  sandy  clay, 
consequently  there  i,=.  little,  if  any, 
downward  filtration. 

The  fresh  water  is  pumped  from  the 
watercourse  into  the  storage  tubs  D. 
The  cold  supply  to  baths  is  obtained 
direct  from  these,  while  heated  water  is 
obtained  from  the  coppers. 

After  use,  the  waste  is  tipped  into  the 
channels  shown,  both  on  plan  and  sec- 
tion Z ;  these  deliver  into  catchpit  No.  1, 
which  has.  an  overflow  into  No.  2.  Prom 
the  last-mentioned  the  waste  is  pumped 
on  to  the  irrigation  bed,  which  is  former 
grass  land,  now  dug  over  from  time  to 
time.  Clean  straw  is  scattered  in  the' 
catchpits  and  in  the  channels,  and  this 
arrests  a  proportion  of  the  soapy  scum. 
All  channels  are  covered  by  narrow  bat- 
tens, spax;ed  and  ledged  together  on  the 
principle  of  snow  boards,  and  as  illus- 
trated over  the   right-hand  channel. 

The  effluent  from  land  discharges  into 
the  third  catchpit,  and,  presumably — I 
have  no  iiarticulars  on  this  point — it 
eventually  reaches  the  watercourse.. 

The  dressing  compartment  measures 
24  ft.  by  30  ft.,  while  the  "  bath-room  "  is 
20  ft.  by  28  ft.  Canvas  screening  6  ft. 
high  is  fixed  to  both  sides  and  ends. 

DISINFECTION. 

The  work  of  disinfection  apjiears  to  be 
of  a  large  and  varied  character.  For 
billets,  barns,  bivouacs,  tents,  dug-outs, 
gun-pits  &c..  Formalin  or  Creosal  is  used, 
according  to  specific  requirements,  and 
is  generally  applied  by  a  spray  of  the 
type  known  as  Mackenzie's  spray. 

Thresh's  portable  steam  disinfectors 
are  used  for  treating  clothes,  blankets, 
and  similar  articles. 

Quicklime  is  used  on  carcases  and 
chloride  of  lime  in  latrines. — Yours,  &c., 

G.  Bertram  Hartfree. 
Town  Hall, 
Alton. 

August  30,  1915. 


Alt  recent  concrete-sui  faced  roads  in  this  country  have 
been  reinforced  concrete,  or,  if  any  others  have  been 
<'onstructed,  the  particulars  in  regard  to  them  have 
not  been  made  generally  known.  It  :s  some  years,  since 
plain  concrete  roads  were  constructed,  with  lack  of 
.success,  possibly  owing  to  the  poor  quality  of  the 
concrete  and  the  absence  of  reinforcement. 

Owing  to  improvement  in  the  quality  of  cement 
and  the  educational  effect  of  reinforced  concrete,  con- 
crete itself  without  reinforcement,  generally  speaking, 
is  a  much  superior  material  to  what  it  was  ten  years 


CONCRETE   ROADS. 

To  the  Editor  of  The  Sckveyor. 

Sir, — In  your  issue  of  August  18th  you 

ask,  "  Have  not  most  of  the  attempts  in 

this     country     to     make    good    concrete 

roads  hitherto  proved  a  failure  ?  " 
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Camp   Water    Supply". 


An  Open-air  Bath  (Hot  and  Cold)  at  the  Front. 


-Dressing  compartment.  B— Bathing   compartment. 

D— Water  storage  tubs.  E — Coppers. 


C— Disposal  site. 
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ago,  and  with  the  addition  of  leinfoiceiuent,  concrete 
roads  now  have  proved  to  he  a  thorough  success. 

There  are  not  many  examples  of  concrete-surfaced 
roads  pure  and  simple,  but  to  these  should  be  added 
the  reinforced -concrete  culverts  and  bridges  over 
which  the  traffic  runs  directly  on  top  of  the  concrete. 

Of  concrete  roads    there  are  the  following:  — 

Two  roads  at  Chester 

One  road  ai  Gravesend. 

Some  roads   at  Chiseldon  Camp. 

The  roads  at  Chester,  one  of  which  is  over  two 
years  old,  carry  medium  and  light  trafiic,  and  are  an 
unqualified  success.  They  were  constructed  at  a  very 
much  lower  cost  than  water-ljound  macadam ;  no  re- 
pairs whatever  have  been  necessary. 

The  road  at  Gravesend  was  subjected  to  heavy  war 
traffic  very  soon  after  it  was  built.  This  road  was  on 
a  hill  in  a  damp  situation,  and,  from  all  points  of 
view,  the  test  was  far  too  severe  for  a  new  form  of 
construction. 

Reinforced-concrete  surfaces  are  not  at  present  re- 
commended for  heavy  traffic,  or  rather  for  shod 
wheels,  and  the  Gravesend  road,  therefore,  as  a  test 
is  not  condemnatory  of  reinforced-concrete  roads  for 
the  traffic  for  which  they  are  recommended. 

The  reinfojced-concrete  roads,  constructed  for  the 
War  Office  at  Chi-seldon  have  only  just  been  finished, 
and  have  not  been  sufficiently  long  in  use  to  form 
evidence  either  one  way  or  the  other,  except  that  long 
stretches  of  road  have  been  constructed  without 
joints  and  subjected  to  fair  extremes  of  temperature 
without  any  cracking. 

Apart  from  any  other  evidence,  the  roads  at  Chester 
conclusively  prove  that  reinforced-concrete  .surface 
roads  can  be  constructed  at  a  lower  cost  than  water- 
bound  macadam,  and  will  carry  light  and  heavy 
traffic  with  maintenance  charges  practically  nil. 
(The  average  maintenance  charge  of  some  millions  of 
square  yards  of  concrete  roads  in  the  United  States 
is  considerably  less  than  Jd.  per  square  yard  per 
annum.) — Yours,  &c., 

J.  F.  BuTLEE,  Secretary, 
The   British  Reinforced   Concrete   Engineering 
Company,  Limited. 
1  Dickinson-street, 
Manchester. 

August  26,  1915. 


lipal  and  other  offices  awaiting  an  opportunity  of 
joining  a  branch  of  the  Service  in  which  use  would  be 
made  of  their  previous  training  and  experience. 

Such  recruits  would  be  very  welcome.  Applic:i- 
tion  may  be  made  to  the  Recruiting  Officer,  Nuneaton, 
or  1  should  be  happy  to  reply  to  any  letters  addressed 
to  the  Municipal  Offices,  Nuneaton,  which  would  be 
at  once  sent  on  to  me  at  our  training  centre  in  the 
South  of  England. — Yours,  &c., 

F.  C.  Cook,  Captain. 
Commanding  21l3th  (Army  Troops)  Company  R.E. 

August  31,  1915. 


SIX   VACANCIES. 

To  the  Editor  of   Tub   Suevetor. 

Sir, — The  War  Office  have  just  increased  the  estab- 
lishment of  this  company,  and  there  are  vacancies  for 
thre«  surveyors  and  three  draughtsmen. 

There  is  no  need  to  make  an  appeal.  But  there 
are  probably  many  young  men  still  engaged  in  muni- 


LAYING  OF  SEWER  PIPE. 


[The  adoption  of  the  following  practice  for  tlie  lay- 
ing of  sewer  pipe  was  recommended  by  a  committee 
of  the  American  Society  for  Testing  Materials  at  the 
annual  meeting  of  that  body  recently.] 

The  foundations  in  the  trench  should  be  formed  to 
lirevent  any  subsequent  settlement  and  thereby  a 
rupture  of  the  pipes.  If  the  natural  foundation-  is 
rock  it  is  recommended  that  an  equalising  sand  bed 
be  placed  upon  the  rock  and  well  compacted  by 
watering  or  otherwise  so  as  to  obviate  irregular  settle- 
ment. If  the  natural  foundation  is  good  iinu  earth, 
the  earth  should  be  pared  or  moulded  to  give  a  full 
support  to  the  lower  third  of  the  pipe.  Otherwise 
the  ted  should  be  made  firm,  either  by  sand  well 
watered  or  rammed,  or  by  a  layer  of  cement  mortar. 
The  same  means  of  securing  a  firm  foundation  should 
be  adopted  in  case  the  excavation  has  been  made 
:-lightly  deeper  than  necessary. 

If  there  is  no  good  natural  foundation,  a  firm  and 
sufficiently  broad  bed  should  l>e  artificially  made 
either  with  sand,  with  gravel  or  broken  stone,  with 
concrete,  reinforced  concrete,  or  other  means  to 
secure  a  solid  and  firm  foundation. 

If  the  soil  is  porous  and  ground  water  rises  above 
the  sewer  pipe,  a  plank  foundation  with  or  without 
piles  may  be  required. 

Wlien  the  sewer  is  to  be  laid  in  a  concrete  cradle, 
the  concrete  for  the  full  width  of  the  cradle  should 
be  continuously  deposited  to  the  height  of  the  outside 
bottom  of  the  pipe.  Before  the  concrete  has  set  the 
pipe  shall  be  evenly  bedded  therein  and  the  re- 
mainder of  tiie  concrete  immediately  placed  on  each 
side  of  the  pipe  and  carefully  tamped  in  such  a 
manner  as  to  avoid  disturbing  -its  position.  Or  the 
pipe  may  be  supported  and  held  in  position  by 
wedges  or  templates,  and  the  concrete  mixed  wet, 
and  poured  under  and  around  it  in  such  a  manner 
as  to  complete  the  cradle  in  one  operation. 

When  the  sewer  is  to  be  laid  in  a  gravel  or  broken- 
stone  cradle  the  material  should  consist  of  clean 
gravel  or  sound  broken  stone,  all  of  which  should 
preferably  pass  through  a  screen  of  1-in.  mesh  and 
be  retained  on  one  of  ^-in.  mesh.  The  gravel  or 
broken  stone  should  be  deposited  and  consolidated" 
for  the  full  width  of  the  trench  to  the  height  of  the 
outside  bottom  of  the  pipe.  The  pipe  should  then 
be  bedded  therein  and  the  remainder  of  the  gravel 
or  broken  stone  dei^osited  and  carefully  consolidated 
in  such  a  manner  as  to  avoid  disturbing  the  position 
of  the  pipe.  The  cradles  should  in  all  cases  be  so 
constructed  that  an  undue  proportion  of  the  load 
shall  not  be  borne  by  the  hubs. 

If  the  trench  is  situated  in  ground  water,  it  is 
recommended  to  lay  the  pipe  in  a  concrete  cradle 
up  to  the  springing  line. 

When  a  sewer  is  to  be  laid  without  a  cradle  the 
earth  forming  the  bed  should  be  carefully  freed  from 
stones  and  organic  material.  The  pipe  should  then 
be  evenly  bedded  therein,  the  joints  properly  made, 
and  the  back-filling  placed  and  firmly  tamped  in  such 
a  manner  as  to  avoid  disturbing  the  position  of  the 
pipe. 

When  pipe  is  laid  in  soil  which  is  not  sufficiently 
firm  to  carry  it,  the  earth  or  soil  should  be  removed, 
and  sufficiently  broad  foundations  and  retaining  sup- 
ports substituted. 

When  pipe  is  to  be  laid  in  new  embankment  the 
fill-up  to  a  point  over  the  springing  line  of  the  pipe 
should  be  deposited  in  layers  not  exceeding  6  in. 
and  thoroughly  consolidated  by  rolling,  ramming, 
teaming,  watering,  or  a  combination  of  these,  de- 
pending upon  the  nature  of  the  filling  material, 
whether  it  is  clay,  sand,  gravel,  or  a  mixtvn-e  of 
these. 

If  a  pipe  line  is  situated  on  one  side  of  an  em- 
bankment where  the  soil  is  liable  to   lateral    move- 
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meats,  and  is  thus  subjected  to  a  one-sided  load  or 
pressure,  care  must  be  taken  to  secure  a  stable  loun- 
dation,  so  that  the  pipe  line  will  not  be  moved  on 
its  bed.  A  retaining  support  should  be  placed  at  the 
side  having  the  less  pressure.  It  should  be  made  ol 
suitable  material,  of  proper  height  and  weight,  to 
transfer  to  the  foinidation  the  excessive  lateral  earth 
pressure;  without  danger  to  tJie  stability  of  the  pipe 
line. 

Trenches  should  l)e  kept  free  from  water  until  the 
nuiterial  in  the  pipe  joints  has  hardened  sufficiently 
.so  that  the  pijje  line  will  be  continuous  and  strong. 

Tli-e  stresses  produced  in  pipe  liy  the  back-filling 
will  differ  according  to  the  conditions  of  the  soil.  In 
self-sustaining  soil  it  is  possible  to  lay  pipe  at  a 
considerable  depth  without  iiroducing  excessive 
stresses.  In  soil  which  permits  of  lateral  move- 
ment, or  which  is  water-carrying,  si^ecial  jjrecau- 
tions  are  necessary. 

To  protect  pipe  lines  from  unusual  stresses  all  work 
should  be  done  in  open  trenches.  Tunnelling  should 
be  prohibited,  except  with  the  sijecial  consent  of  the 
engineer. 

Pipe  lines  should  be  placed  at  such  a  depth  below 
the  surface  of  the  street  that  dangerous  pressure  or 
impact  cannot  occur.  If  it  is  not  possilile  to  do  this, 
.special  reinforcement  is  required. 

Eock  excavation  should  be  made  to  a  dei^th  of  at 
least  4  in.  below  the  outside  bottom  of  the  pipe,  or 
as  shown  on  the  plan. 

Width  of  trenches  in  earth  should  be  sufficient  to 
provide  a  free  working  space  of  from  6  to  12  in., 
exclusive  of  spurs  and  hubs,  according  to  the  .-ize  of 
the  pipe  and  the  character  of  the  ground. 

The  width  of  trenches  in  rock  should  be  sufficient 
to  i)rovide  a  free  working  space  of  12  in.  on  each 
side  of  the  pipe,  exclusive  of  spurs,  and  hubs. 

In  every  case  there  should  be  sufficient  space 
between  the  pipes  and  the  sides  of  tlie  trench  to  make 
it  possible  to  thoroughly  ram  the  back-filling  around 
the  pipe  and  to  secure  tight  joints. 

If  soil  conditions  and  ground  water  require  the 
use  of  sheeting,  sheet  piling  and  bracing,  the 
trenches  shoidd  be  made  correspondingly  wider. 
The  sheeting  should  be  closely  driven,  and  to  such 
depths  as  the  soil  conditions  may'  indicate. 

Steel  sheeting  may  be  used  with  advantage  where 
tlie  flow  of  ground  water  into  tlie  trendies  is  exoet;- 
sive  and  the  stability  of  the  foundation  soil  and  of 
the  sewer  is  affected  tliereby. 

Where  a  trench  fqr  a  proposed  sewer  or  extension 
of  a  sewer  terminates  in  rock,  it  should  be  exca- 
vated for  a  distance  of  not  less  tlian  5  ft.  beyond  the 
end  of  the  sewer  and  in  the  direction  of  the  proposed 
extension.  The  pipes,  and  all  other  structures  should 
1)0   carefully   protected   from   the  effects   of   blasts. 

PIPE    LAYING. 

Tlie  laying  uf  iiipes  in  finished  trenches  should  be 
couunenced  at  the  lowest  point,  so  that  the  spigot 
.end  points  in  the  direction  of  flow. 

All  pijies  should  be  laid  wdth  ends  abutting  and 
true  to  line  and  grade.  They  should  be  fitted  and 
matched  so  that  when  laid  in,  the  work  they  will  form 
a  sewer  w-ith  a  smooth  and  uniform  invert.  Unless 
otlierwise  permitted  or  directed,  not  less  than  20  ft . 
of  pipe  sewer  should  be  laid  in  one  operation. 

It  is  necessary  to  use  all  possible  care  when 
shoving  the  pipes  together,  so  that  mortar  will  not 
be  shoved  into  the  hub  or  the  joint  be  unnecessarily 
large. 

Sockets  should  be  carefully  cleaned  before  pipes 
are  lowered  into  trenches.  The  piipe  should  be  so 
lowered  as  to  avoid  unnecessary  handling  in  the 
trench.  After  the  end  of  the  pipes  have  been  suffi- 
ciently wetted,  the  hub  end  should  receive  upon  its 
lower  half  a  layer  of  mortar  composed  of  1  part  of 
Portland  cement  to  1  or  2  parts  of  fine  sand. 

The  pipe  should  be  set  firmly  according  to  line 
and  grade,  and  the  joint  carefully  adjusted,  filled 
with  mortar  and  finished  to  a  smooth  bevel  outside. 
The  inside  of  the  pipes  should  be  then  cleaned  of 
dirt  and  mortar  refuse.  In  small  pipes  the  inside 
should  be  made  smooth  by  a  hand  swab.  Large 
pipes  should  l)e  laid  with  block  and  tackle,  and  bar 
and  tongs. 

Gasket  and  mortar  joints  should  be  made  in  the 
following  manner:  A  closely  twisted  hemp  or  oakum 
gasket  of  suitable  diameter,  in  no  case  less  than 
-J  in.,  and  in  one  piece  of  sufficient  length  to  pass 
around  the  pipe  and  lap  at  the  top,  should  be  solidly 
I'amined  into  the  annular  space  between  the  pipes 
with  a  suitable  caulking  tool.  Before  being  placed 
t'le   gasket    should    be    saturated    with    neat  cement 


grout.  The  remainder  of  the  space  should  then  be 
cumpietely  filled  with  plastic  mortar  mixed  1:  1,  and 
the  joint  wiped  inside  and  finished  to  a  smooth  bevel 
outside. 

Where  butt  or  bevel  joint  pipes  are  used,  the  fol- 
lowing method  of  joining  is  recommended:  After  a 
layer  of  mortar  about  8  in.  wide  has  been  prepared 
at  the  joints.,  a  wire  netting  is  spread  upon  the  same 
and  covered  with  a  layer  of  mortar  about  1  in.  thick. 
Upon  this  wire  netting,  which  is  embedded  in  the 
mortar,  forming  a  bandage,  the  pipes  are  laid  and 
adjusted  according  to  line  and  grade.  The  bandage 
is  then  raised  on  both  sides  of  the  pipe,  bound  at 
the  top,  and  covered  with  a  layer  of  strong  cement 
mortar  at  least  2  in.  thick.  The  inside  of  the  joint 
is  iini-shed  in  the  same  manner  as  specified  for  hub- 
and-spigot  pipes. 

The  ends  of  pipes  which  enter  masonry  should  be 
neatly  cut  to  fit  the  face  of  the  masonry. 

No  pipe  or  the  cradle  thereof  should  be  laid  or 
placed  until  the  sub-grade  of  the  trench  has  been 
tested  and  found  correct. 

In  deep  cuts,  in  high  embankments,  or  in  poor  soil, 
it  is  recommended  to  use  especially  strong  pipes  or 
concrete  reinforcement. 

The  smaller  sizes  of  cement  or  concrete  pipes 
should  preferably  have  flat  bases.  If  of  sufficiently 
large  diameter,   they  may   be  reinforced. 

When  mortar  or  concrete  are  to  be  mixed  or  iilaced 
in  freezing  weather,  the  following  precautions  are 
advised:  No  concrete  should  be  laid  when  the  tem- 
perature of  the  air  is  below  24  deg.  Pahr.  When  the 
temperature  is  between  ai  and  32  deg.  Fahr.,  and 
rising,  the  mixing  water  should  be  heated  to  a  suit- 
able temijerature,  or,  if  directed,  1  per  cent  of  salt, 
by  weight,  should  be  added  for  each  degree  of 
Fahrenheit  of  air  temperature  below'  32  deg.  Fahr. 
Under  such  conditions  other  materials  for  concrete 
and  mortar  .should  all  be  heated. 

B.\CK-FILI,ING     TKENCHES. 

All  trenches  and  excavations  should-  be  back-filled 
immediately  after  the  pipes  are  laid  therein,  unless 
otlierwise  directed.  The  back-filling  material  should 
be  selected  and  deposited  with  special  reference  to 
the  future  safety  of  the  pipes.  Clean  earth,  sand,  or 
rock  dust  should  be  used  up  to  a  level  at  least  2  ft. 
above  the  top  of  the  pipe.  This  material  should  be 
ciirefiilly  deposited  in  uniform  layers  about  6  in.  in 
cle|it)i.  Unless  otherwise  permitted,  each  layer 
shuiild  lie  carefully  and  solidly  tamijed  or  rammed 
wiUi  projjer  tools,  so  as  not  to  injure  or  disturb  the 
jiipe  line.  The  back-filling  material  for  the  remainder 
of  the  trenches  should  contain  no  stones  over  10  in. 
in  their  largest  dimensions,  should  be  spread  in 
layers,  and  thoroughly  consolidated  by  tamping  or 
otherwise  as  the  engineer  might  direct.  Stones 
v.hich  are  used  in  back-fiUing  should  be  so  deposited 
through  the  mass  that  all  interstices  are  filled  with 
fine  material. 

Where  the  safety  and  stability  of  the  pipe  line  and 
other  structures  render  it  necessary,  sheeting  should 
be  left  in  place,  particularly  below  the  top  of  the 
pipe. 

When  sbeeting  is  withdrawn,  all  cavities  remain- 
ing (M  a^ljiiining  the  trench  should  be  solidly  filled. 
\\  hiMi  I  hi'  sheeting  is  left  in  place,  all  cavities  behind 
siirli   shei.|iiig  should  be  solidly  filled. 

For  retaining  back-filling  temporarily,  timber  bulk- 
heads may  be  used.  They  should  be  removed  as  the 
trenches  are  back-filled. 

Puddling  or  water  flooding  for  consolidating  the 
back-filling  is  recommended  only  for  sandy  and 
gravelly  materials.  If  this  method  is  used,  then  the 
first  flooding  should  be  applied  after  the  back-filling 
has  been  compacted  by  tamping  up  to  the  springing 
Mne  of  the  pipe,  and  the  second  flooding  during  or 
after  the  subsequent  filling  of  the  trench.  An  exces? 
of  water  should  be  avoided,  in  order  to  prevent  dis- 
turbance of  the  earth  under  and  around  the  pipe, 
and  also  to  prevent  an  undue  excess  of  pressure  on 
the  pipe. 

Walking  or  working  on  the  completed  sewer,  ex- 
cept as  may  be  necessary  in  tamping  or  back-filling, 
should  not  be  permitted  until  the  trencli  has  laeen 
back-filled  to  a  height  of  at  least  2  ft.  over  the  1op  of 
the  pipe. 

Where  a  one-sided  pressure  exists,  due  to  un- 
balanced loading,  the  filling  of  the  trench  should  be 
carried  on  simultaneously  on  both  sides  and  in  such 
a  manner  that  injurious  side  pressures  do  not  occur. 

In  freezing  weather  back-fiUing  should  not  contain 
any  frozen  lumps  of  earth  below  a  level  at  least  2  ft. 
above  the  top  of  the  pipe. 
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Ail  communications  in  rctjard  to  this  page  must  ho 
addressed  to  The  Editor,  St.  Bride's  House.  24  Bride-lane. 
Fleet-street,  E.G.  Envelopes  must  be  marked  "Assistants' 
::iection"  in  the  top  left-hand  vnrner.  Correspondents  are 
invited  to  submit  questions  for  consideration  and  answers 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  boons  xcill  be  awarded  monthly.  Diaurams  must 
be  draicn  to  scale  un  separate  sheets,  ready  for 
reproduction. 


THE  MONTHLY   PREMIUM. 

I        iiioniium  for  August  is  awaided  to 
.Mr.   E.   HoDGKi.ss, 

ys  Walkdeu-road, 

\Yalkclen,  Manchester, 
\vlu)se  couUibutions  have,   in  the    opinion    of    the 
.idjudicators,    been    the    best    received    during    tlic 
month. 

QUESTIONS. 
This    week    answers    are    invited    to    the    followiiii; 
questions:  — 

498.  Buttress  Design.-  Thirty  feet  (30  ft.)  above 
the  ground  a  rectangular  buttress  bears  a  thrust  of 
o,00U  lb.  inclined  at  an  angle  of  45  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  110  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  turret  3  ft.  by  3ft.  necessary  for  stability  at  the 
top  joint  if  tlie  coefficient  of  friction  =  000.  (E.  P.  C, 
/lurninijham.) 

499.  Geodesy.— Describe  generally  (without  details) 
tlie  astronomical  observations  needed  to  locate  the 
starting-point  of  a  survey  in  a  new  country.  (E.  P.  C, 
JiirmingAam..) 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  I  feet  in 
length,  h  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  iu  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  tlie  top  of  the 
tank  being  at  higli-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  hannonic,  find  approximatiely  the  tinif  tak^ii 
to  empty  the  tank.      (Stud.Inst.C.E.) 

501.  Ventilation.— In  designing  a  system  of  venti- 
lation for  a  public  hall,  wliat  are  the  relative  advan- 
tages of  a  small  nunil>er  of  large  inlet  shafts,  com- 
pared witli  a  large  nunilxr  of  small  shafts ;  and  at 
what  level  should  these  inlets  be  placed  ?  (C.  W.  P., 
Wellington.) 

502.  Theory  of  Beams Tlie  cross-section  of  a  beam 

is  T-shaped,  the  upper  table  is  6  in.  wide  and  1  in. 
thick,  the  vertical  web  is  .')  in.  deep  and  J  in.  thick. 
.\t  a  certain  cross-.section  this  beam  is  subjected  to  a 
known  bending  moment.  Make  a  careful  sketch  to 
.'^how  the  distribution  of  the  stress  across  the  section 
produced  by  this  bending  moment.  (C.  W.  P.,  W'el- 
linrjlon.) 

503.  Sewer  Construction.— AB    and    CD    are    two 

IS-in.  stoneware  pipe  :^<'wers,  interceiited  at  right 
angles  by  a  railway  in  a  cutting  with  slopes  of  1  iu  2. 
The  fall  of  AB  is  1  iu  I-IO  and  CD  1  in  360.  The 
invert  level  of  B  is  122-5;  C  =  120-75;  ground  level 
1280,  and  level  of  railway  metals  106-50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewer.s,  is 
towards  D.  The  raihvay  company  will  not  allow  any 
sewer  to  pass  underneath  the  raihvay  unless  at  a 
greater  depth  from  top  of  sewer  to  top  of  rails  of  4  ft. 
(I-:.   H.,   IValhdrn.) 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  w^ho  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Studcntn' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the    Monthly   Premium.] 


REPLIES   TO   QUESTIONS. 
497.     Gauging  Sewers — Describe  a  suitable  method 
for  gauging  the  flow  of  sewers. 

There  are  several  methods,  more  or  less  accu- 
rate, for  gauging  the  flow  of  sewers,  some  of  which 
will   now    1)6   described;  — 

(1)  Knowing  the  diameter  of  the  sewer,  it.-,  incli- 
ii.-ition     .-infl   lilt-   i-|i'[illi    i.f   flow,    llie   velfji-ily  cull    !»• 


calculated,  and  consequently  the  discharge.  In 
this  case  the  only  measurements  to  be  taken  are 
the  depths  of  flow  at  intervals  during  the  twenty- 
four  hours,  and  the  average  of  such  depths  is  taken 
for  the  purpose  of  calculating  the  daily  flow.  The 
velocity  can  be  found  from  Chezy's  fornnda— 

V    =   e\/mi. 
where  v   =  velocity  in  feet  per  second, 

c  =  cooHioieiit;  deiicnding  upon  the  size  aud  con- 
dition of  sewiT,  usually  value  of  c  is  between 
80  and  110, 

,     ,       ,.  area  of  How 

m    =    liydraiilic  mean   depth 

!    =   inclination  of  sewer. 
Having  obtained    the   velocity,   the  discharge   is  found 
I'roni  tlio  following : — 

'i'    =    AV  wliere  Q   =   discharge  in  cubic  feet  per  second, 
A   =   area  of  How  in  square  feet, 
V   =   velocity  in  feet  per  second. 
The    only   difficulty  to   be   experienced  in   the   velocity 
formula  is  the  factor  m,  which  is  — 
area  ABCD 
length  ACB  '"  ^'"-  ■"' 


wetted  perimeter 


area  of  sector  ACBO  —  area  nl'  l.rianylc  AOB 


length  AUl! 


v-a  —  OU.AD 


Since  DC    =    .r  is  known  (i.e.,  measured)  and  r  is  known 

lie    found    from 


.'.  a  is  known  (i.e.,  cos  a  =■  and    ca 

tables  and  expressed  in  radian  measure) 
As  a  practical  example,  sewer  18-iii 
fall  3',,,  and  say  depth  of  How  Gin. 

3 

-SSS.-?     .-.  a  =  70"  32'  = 


In  tbisc 


!) 


ter,  liaving 


5297r 
1350 


81  X  5297r 


wetled  perimeter 


73-44, 
""  22-15 
and  C    =:   100  say,  and  A' 


529rr 
13.50 


V 


100 


=  3-3".  =  -27:'. 
a/-275   >    — 


3U0 
ond  and  Q    =   AV 


=   3-2  ft.  per 

73-44 
•'•  '.'  =   -j^    X    3-2  =  1-63   cub.  ft.  iier  .weond 

=   1018  galls,  per  second. 

(2)  The  second  method  is  by  ascertaining  the 
Velocity  of  the  flow  by  means  of  floats,  or  colouring 
matter.  The  floats  or  colouring  matter  can  be  in- 
troduced into  the  sewer  at  a  manhole,  and  the  exact 
time  taken  to  traverse  a  known  length  of  sewer  to 
another  manhole  is  noted.  The  length  of  the  sec- 
tion (which  should  be  as  long  as  possible)  in  feet, 
divided  by  the  time  in  seconds,  gives  the  surface 
velocity  v  in  feet  per  second.  The  proportion  which 
the  mean  velocity  of  the  sewage  hear.s  to  the  ?.ui- 
faee  velocity  v  according  to — 
Neville  (for  velocity  less  than  10  ft.  per  sec.)  Is  -810  V 
Box  (for  velocity  less  than  10  ft.  per  sec.)  is  -84  V 

Then    the   dLseliarge   Q   cub.    It.    per   see.  =  men    i,' 
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flow  in  square  feet  x:  mean  velocity  in  feet  per  sec. 
If  the  discharge  is  required  in  gallons  per  sec,  Q 
should  be  multiplied  by  6-25.  The  floats  should  be 
made  of  wood  of  such  specific  gravity  as  to  float 
with  over  half  their  thickness  submerged.  Should 
it  be  decided  to  use  colouring  matter,  milk  of  lime, 
fluorescene,  or  potassium  permanganate  could  be 
employed; 

(3)  The  third  method  is  to  construct  a  temporary 
weir  in  a  manliole  of  the  sewer  and  measure  the 
flow  of  sewage  through  a  rectangular  notch  in  the 
weir.  Measurements  of  the  depth  of  flow  over  sill 
should  be  taken  at  intervals  during  the  period 
under  consideration  (say  twenty-four  hours),  and 
the  average  depth  is  taken  for  the  purpose  of  cal- 
culating the  daily  flow.  In  this  method,  as.  well 
as  in  the  two  foregoing  methods,  the  observations 
should  be  continued  daily  over  a  considerable 
jjeriod,  during  all  kinds  of  weather,  so  as  to  arrive 
at  a  true  result.  The  discharge  through  the  notch 
is  given   by  the  following  formula:  — 

Q   =  §  cl,/2gm 
where  I   =■    length  of  notch  in  feet, 

H   =   height  in  feet  of  free  level  above  sill, 
Q   =   discharge  in  cubic  feet  per  second, 
y   =   force  of  gravitation  =  32  ft.  per  sec.  per  sec, 
c   =   coefficient  varying  with  H  and  I. 

With  values  of  H  between  -25  and  2,  and  I  not  less 
than  2,  the  coefficient  c  is  fairly  constant,  and  may 
be  taken  as  '62.  The  following  are  the  practical 
points  to  be  attended  to  in  this  method :  (a)  The 
horizontal  edge  of  the  notch  over  which  the  sewage 
flows  must  be  fixed  perfectly  level,  and  must  be 
bevelled  so  as  to  present  a  thin  edge  on  the  up- 
stream side,  (h)  The  depth  of  sewage  below  the 
sill  of  weir  on  up-stream  side  should  not  be  less 
than  three  times  the  depth  of  sewage  flowing  over 
the  weir,  (c)  A  thin  steel  rule  should  be  used  for 
all  measurements,  (d)  The  weir  should  be  placed 
in  the  manhole  in  such  a  position  as  to  produce 
maximum  pooling  effect,  so  as  to  avoid  having  to 
allow  for  velocity  of  approach.  (J.  G.  W.,  Vown- 
'patrick.) 


It  is  rather  a  difficult  matter  to  obtain  an  accu- 
rate gauging  of  the  flow  of  water  in  sewers,  unless 
they  have  a  free  discharge  at  the  outlet,  and  can  be 
made  to  deliver  into  tanks,  &c.,  the  capacity  of 
which  is  easily  ascertained.  In  high-level  districts, 
where  the  sewer  has  a  ramp,  or  drop  into  a  man- 
hole, the  discharge  may  be  accurately  determined 
by  blocking  up  the  lowjevel  outlet  of  the  manhole, 
allowing  the  sewage  to  rise  to  a  mark  some  short 
distance  below  the  high-level  sewer,  and  commenc- 
ing to  bale  out  the  water  with  vessels  of  known 
capacity,  carefully  timing  the  commencement. 
After  a  considerable  quantity  of  sewage  has  been 
baled  out,  stop  baling  and  note  the  exact  time  when 
the  sewage  again  rises  to  the  mark  in  the  manhole ; 
the  difference  between  this  time  and  the  time  of 
commencement  will  be  the  time  taken  by  the 
sewer  to  discharge  the  known  quantity  baled  out. 
This  method  is,  of  course,  not  practical  when  there 
is  no  drop  in  the  sewer,  as  the  backing  up  of  the 
sewage  would  seriously  affect  the  flow.  Where 
there  is  no  drop,  boards  should  be  fixed  across  the 
sewer  and  the  water  backed  up  and  made  to  flow- 
over  a  rectangular  or  triangular  notch.  It  is  de- 
sirable that  the  channel  on  the  upper  side  should 
be  wider  and  deeper  than  the  notch,  to  prevent  the 
sewage  approaching  with  sensible  velocity.  If  the 
area  passing  through  the  notch  is  more  than  one- 
fifth  of  the  area  of  apjjroach  the  velocity  must  be 
taken  into  consideration ;  to  avoid  sensible  velocity 
the  depth  of  water  below  the  sill  of  the  notch 
should  be  at  least  three  times  the  depth  of  water 
flowing  over,  and  the  sides  of  the  approaching 
channel  the  same  distance  from  the  ends  of  the 
notch.  Under  these  conditions  the  formula  for  a 
rectangular  notch  will  be  Q  ^  3-33  (L-0-2H)  HJ. 
where  Q  =  cubic  feet  per  second,  L  =  width  of 
notch  in  feet,  and  H  =  head  of  water  flowing  over 
notch,  in  feet.  When  the  velocity  of  approach  has 
to  be  considered  the  formula  becomes — 

Q    =   33  (L--2H)  [  (H  +   ^)'_  h^  \  where  h    =  \' 

and  V  =  surface  velocity  taken  at  centre  of  stream 
in  the  sewer.  Wlrere  the  pipe  is  of  uniform  cross- 
section  throughout  a  considerable  straight  length, 
Q  may  be  found  by  determining  the  area  in  feet  of 
the  cross-section   of   the   flow   and    multiplying   by 


tlie  velocity.  The  velocity  required  is  the  mean 
velocity,  which,  with  slight  variation,  takes  place 
at  three-fifths  the  depth  of  the  stream,  and  may 
be  ascertained  by  means  of  a  current  meter  in- 
serted at  this  depth.  It  may  also  be  obtained  by 
means  of  floats ;  it  being  estimated  that  a  rod  float 
0'94  of  the  depth  of  the  flow  gives  its  true  mean 
velocity.  It  has  also  been  estimated  as  0-83  of  the 
surface  velocity  taken  at  the  centre  of  the  stream. 
Another  method  is  to  drop  some  coloured  liquid,  of 
about  the  same  specific  gravity  as  the  sewage,  into 
the  stream  just  above  the  point  of  observation, 
when  a  small  cloud  of  colour  is  formed  which 
gradually  becomes  elongated  owing  to  the  various 
velocities  at  different  depths.  The  time  should  be 
carefully  noted  when  the  ctnlrt  of  this  cloud  passes 
the  two  jioints  of  observation;  some  difficulty  will 
be  experienced  in  determining  the  true  centre,  but 
under  ordinary  conditions  in  sewers  very  fair  re- 
sults may  be  obtained.  For  gauging  small  and 
variable  discharges  a  triangular  notch  is  most 
suitable,  the  formula  for  a  right-angled  triangular 
notch  being  Q  =  2635  H^,  H  =  height  in  feet  from 
lx)ttom  of  notch  to  level  of  still  water,  and  Q  = 
cubic  feet  per   second.    (P.   W.,   Pontypridd.) 


The  usual  method  of  gauging  sewers  is  known  as 
the  "  Q  =  AV  ■"  method,  Q  being  the  flow,  A  the 
cross-sectional  area  of  the  sewage,  and  V  the  mean 
velocity  of  the  sewage.  If  the  sewer  be  circular, 
the  cross-sectional  area  is  easily  found ;  but  if  it 
be  egg-shaped  it  is  best  to  draw  a  section  to  a 
fairly  large  scale,  and  from  it  to  obtain  the  area 
and  perimeter.  If  preferred,  such  works  as  Moles- 
worth's  "  Pocket-book  of  Engineering  Formulae " 
give  values  for  these  quantities  for  all  ordinary 
dimensions  of  sewer.  The  velocity  can  be  obtained 
either  from  a  current  meter  or  from  the  formula — 
V   =   c  \/?ni 

where  V   =   velocity  of  sewage  in  feet  per  second, 
«i    =   hydraulic  mean  depth, 

cross-sectional  area  of  sewage 
wetted  perimeter 
(    =   sine  of  inclination  of  sewer, 
c   =    a  constant,  which  is  most  accurately  obtained 
from  Ganguillet  and  Kutter's  formula — 

1-811         -00281 
41-6   ^-    —^   +   — ; — 
c   =     


41-6 


.i:;8i\    u 

«  is  the  coefficient  of  friction,  and  in  the  case 
of  sewers  in  good  order  varies  from  about  -Oil  to 
013.  The  latter  method  for  obtaining  v  is  to  be 
preferred.  Take  a  numerical  example :  A  circular 
glazed-stoneware  sewer,  15-in.  in  diameter,  is  running 
half  full.  Find  the  flow  past  a  given  fixed  point 
in  gallons  per  minute.  Assuming  that  the  gradient 
of  the  sewer  is  1  in  100,  and  that  C  =  12.5. 
From  the  above  we  have  Y    =    c  \   mi 


'-  -V:^, 


=    r4  feet  per  second 
For  p!])es  of  circular  section  H  M  D   =    - 


Q   =  AV 


3- 142 


15   X   15  X  1-4 


•8r.9  cub.  ft.  see. 


144  X  4  X  2 
.-.  flow    =    -S59    X   60   X   6-25 

=  321-97  or  322  galls  per  miuute. 
The  gradient  of  the  sewer  can  be  readily  obtained 
from  a  section,  or  levels  can  be  taken  at  adjoining 
MH's.  The  current  meter  method  is  quicker,  but 
is  not  to  be  recommended,  except  as  a  check. 
(B.    K.,    Newport.) 


Dearer  Gas  at  Leeds.— At  a  meeting  of  the  Leeds 
City  Council  held  on  Wednesday,  a  proposal  to  raise 
the  price  of  gas  by  3d.  per  1,000  cub.  ft.  was  carried. 
The  step  was  justified  by  the  statement  that  the  coal 
contracts  provided  for  an  increase  of  5s.  upon  those 
of  1914.  This  would  involve  an  increased  cost  of 
£54,000. 

Pi-estatyn     Sewerage     and     Water     Schemes.— The 

Prestatyn  Urban  District  Council,  after  years  of  de- 
liberation, this  week  adopted  the  new  sewerage 
scheme,  which  is  estimated  to  cost  £20,000.  The 
Local  Grovernment  Board  are  also  to  be  asked  to 
sanction  a  scheme  for  the  filtration  and  softening  of 
the  water  supply,  the  cost  of  the  plant  l)eing  about 
£4,000. 
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EXAMINATION  QUESTIONS  IN  ROAD 
CONSTRUCTION. 

A  reader  has  written  expressing  his  warm  appre- 
ciation of  the  series  of  "model"  questions  in  road 
c-onstruetion  which  we  printed  last  week,  and  suggest- 
ing that  the  following  are  the  correct  answers,  and 
that  he  is  therefore  entitled  to  a  diploma.  We  give 
the  questions  again,  with  our  correspondent's  answers 
after  each,  and  leave  it  to  our  readers  to  judge  whether 
the  latter  are  correct  or  not. 

(1)  (a)  Whv   do   you   put    a    "carpet"    on    a    road 

••  bed  "  ? 
(b)  Has  a   "  seal-coat  "    anything   to    do   with    a 

seal-skin,  especially  when  "patched".' 
I   I  Must  the  bed  be  a  ■'cushion  bed"? 
To  save  pitching. 
No.  More  probably  a  rabbet. 
If    the    haxinches    and    quarters    have   been 
scarifiedji  yes. 

(2)  What  makes  the  best  "dish"  of  the  following 

articles— "  Stone   grapes."   "Chips,"   "Herring- 
bone," or  a  "Sub-crust";   are  they  "meaty," 
and  which  of  them  is  the  best  "  filler  "  ? 
The    stone    grapes    are    assumed    to    be    in 
bunches.    A  "cooker"   would   be  required, 
also  "  cups,"  "  dish  "  and  "  kettle."  Licking 
up  would  be  very  improbable. 

(3)  Has   the    "  breeze "    on  the   surface   of   a   road 

anything  to  do  with  the  "waves"  ? 
If  the  road  winds,  yes. 

(4)  Where  did  they   "Pitch  Mac"?    Why   did  the 
"Kag     bolt,"     and      where?    Wliat    made     the 

"  Rock  drill  "  ?    What  made  the  "  Sand  blast  "  ? 

and  did  it  "  Blast  Furnace  Slag  "  ? 
On  the  centre,  on  the  haunches,  in  the  water 
channel.  The  rag  bolted  because  the  hand 
pitched  and  the  boaster  was  sharp.  The 
drill  was  good  temper.  He  saw  the  sparrow 
picking.  Yes,  although  I  prefer  to  mac  a 
dam. 

(5)  What  is  the  "a.ffinity"  between  Poly  Cycle  and 

Anne  Thracine,  or  is  there  no  "bond"? 
Procure  a  monkey  and  guy,  well  pun. 

(6)  Why  is   it  necessary  to  give  a   road  a  "  stock- 

ing,"   and   has   this    anything   to   do    with   the 

"toe"   of    an   embankment?    Does     the     word 

"  topping  "  apply  in  this  case  ? 

Possibly  the  carriageway  was  also  a  footway, 

the  toe  of  the  embankment  is  presumed  to 

adjoin   the   footpath.    The   word   "side"   is 

Ijreferable  to  "topping." 

(7)  Does  the  expression   "corduroy"   apply   to  the 

"  carpet "  or  the  surveyor's  breeks  ? 
One  covers  the  surface,  the  other  the  bottom. 
Whose  avenue  ? 
(,«)  \Miat   did    the   liaiiuiier    .=ay    when    it   saw    the 
"stone     dressing"?       [Note.  — The      following 
obvious    answers    are    disallowed:       (l;"Axe" 
me.    (2)  You  are  a  "free  stone."] 
Plain  face,  rusticated  margins,  sharp  angles 
wanted  a  screen. 

(9)  When  is  a  "  hanging  road  "  on  its  "  haunches," 
and   should   it  be   ".scarified,"   or  would    "rack- 
ing "  meet  the  ca.se  ? 

On  a  long  stretch  it  would  be  on  the  verge  of 
a  vacuum  and  should  be  well  battered. 

(10)  What  is  the  difference  lyetween  sentiment, 
"centimetre,"  and  "sediment"?  and  is  the 
"  Dandy  "  always   "  siding  "  ? 

All     experts     hold     that    this    is    a   case    for 
Cofferdam. 
The  "candidate"  put  the  following  cryptic  signa- 
tures at  the  end  of  his  answers:  — 

Ambitiok — M.I.C.E. 
Resttlt — a.A.T.S. 

Pup.  to  B.S., 

Bedlam. 


LOCAL  GOVERNMENT  BOARD   INQUIRitS. 

The  Editor  invites  the  co-operation  of  Sprveyor  readers 
with  a  view  to  making  tlie  information  yivcn  under  this 
head  as  complete  and  accurate  a.s  possiMe. 


Pudio  as  a  Waterproofing  Medium. — The  architects 
for  the  Middleton  sanatorium  have  adopted  the 
powder  Pudlo  for  the  waterproofing  medium,  and  in 
addition  have  specified  its  use  in  a  large  training 
oollege. 


INQUIRIES   HELD. 

Oadby  U.D.C.  (August  27th.  Mr.  A.  W.  Bright- 
juoreK — £4,600  for  the  extension  of  the  sewage  dis- 
posal works. — It  was  explained  that  some  years  ago 
a  scheme  was  prepared  for  sewering  the  Wigston-road 
district,  and  it  was  submitted  to  the  Local  Govern- 
ment Board,  who  stated  that  they  were  not  prepared 
to  sanction  a  loan  for  the  execution  of  the  works 
initil  defective  conditions  on  the  sewage  works  had 
l>een  remedied.  In  July,  1914,  it  was  reported  that 
the  present  system  for  the  disposal  of  sewage— broad 
irr-gation — was  unsuitable  owing  to  the  nature  of  the 
soil,  and  the  adoption  of  a  system  of  filtration  by 
means  of  artificial  filters  was  recommended.  A 
.scheme  was  prepared  by  the  council's  surveyor  (Mr. 
W.  Bell)  and  Mr.  E.  G.  Mawbey,  m.inst.c.e.,  the 
liorough  engineer  of  Leicester,  acting  as  consulting 
engineer,  to  deal  with  the  sewage  by  means  of  per- 
colating filters,  and  ultimately  the  council  unani- 
mously approved  of  it.  In  preparing  the  scheme 
attention  had  been  paid  to  the  probable  growth  of 
tlie  district.  There  appeared  to  be  a  difference  of 
opinion  in  regard  to  the  probable  growth  of  Oadby 
as  a  manufacturing  centre,  owing  to  lack  of  railway 
facilities,  but  plans  had  recently  been  passed  for  a 
factory  which  might  employ  up  to  200  hands.  The 
sewering  of  the  portion  of  the  Wigston-road  had  been 
included  in  the  scheme.  The  council  unanimously 
approved  of  the  scheme,  but  under  the  siJecial  cir- 
cumstances in  which  the  country  was  placed  they 
thought  it  would  be  advisable  to  request  that  the 
exix;ution  of  the  works  be  postponed  until  after  the 
war.  Evidence  was  given  by  the  surveyor,  Mr.  E.  G. 
Mawbey.  Dr.  (J'Connor,  and  Mr.  H.  Sturgess  Wells. 

St.  Helens  T.C.  (August  26th.  Mr.  A.  W.  Bright- 
more).— £15.000  for  the  extension  of  the  electricity 
works  and  the  provision  of  additional  plant.  It  was 
stated  that  the  application  was  rendered  necessary 
by  the  increased  demand  for  energy  by  various  firms 
in  the  town  who  were  engaged  in  war  work.  The 
original  estimate  was  £14,000,  but  owing  to  the  in- 
crease in  the  price  of  materials  they  had  to  ask  for 
£15,000.  The  electrical  engineer  said  they  hoped  that 
some  of  the  works  in  the  district  would  benefit  after 
the  war  by  capturing  German  trade,  and  that  they 
might  have  many  successful  years  before  them. 
Councillor  Francis,  a  member  of  the  Electricity  Com- 
mittee, said  it  was  eminently  necessary  that  the  ex- 
penditure should  l>e  incurred,  as  there  was  no  other 
way  out  of  the  difficulty. 

Skelmersdale  U.D.C.  (September  1st..  Mr.  F.  H. 
Tulloch).— £2,000  for  the  provision  of  a  new  gas- 
holder and  condenser. — In  the  course  of  the  inquiry 
the  inspector  said  he  was  there  to  squeeze  the  council 
down  to  the  last  farthing,  and  asked  for  minimum 
requirements.  The  clerk,  Mr.  A.  Dickinson,  pointed 
out  that  the  township  had  been  plunged  into  dark- 
ness several  times,  but  the  inspector  replied  that  in 
abnormal  times  the  council  must  take  such  risks. 
Eventually  a  modified  scheme  pressed  for  by  the 
inspector  at  less  than  half  the  original  cost  was  sub- 
mitted by  the  council's  gas  engineer. 

APPLICATION    FOR    LOAN. 
Ipswich  T.C. — £8,750  for  sub-stations  in  connection 
with  the  electricity  undertaking. 

LOANS   REFUSED. 

Cork  T.C. — £7,894  for  asphalting  pavements,  and 
£950  for  concretmg  the  beds  of  streams. 

Louth  C.C. — -\  letter  has  been  received  from  the 
Local  Government  Board  declining  their  sanction  to  a 
loan  of  £10,000  for  the  building  of  new  county  offices. 
The  council  had  arranged  for  the  loan  from  their 
bartkers  at  3  per  cent  under  an  old  agreement. 

Rothwell  U.D.C. — £2,250  for  a  supplemental  water 
supply. 

Westhampnett  R.D.C.— £4,000  fur  works  of  sewerage. 

FORTHCOMING   INQUIRIES. 

SEPTEMBER.  £ 

]-l, — Wembley.      For  sewage  works  extension 

(Mr.    A.    W.   Brightmore)  12,071 

TOWN     PLANNING. 

9.— Grimsby.      (Mr.  George  L.  Pepler)       ...  — 

15. — Leeds.      (Mr.   George  L.   Pepler)  ...  — 
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Municipal  Work  in  Progress  and  Projeoted. 

The  Editor  invites  the  co-operation  of  Scrvbyor  readers  with  a  view  to  makino  information  oiven  under  tliis  head  as 

complete  and  accurate  os  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings — Acton,  Llanelly  ;  housing  and  town  plan- 
ning— Herts  ;  refuse  disposal — Sheerness  ;  water,  gas 
and  electricity — Chorley,  Rothbury.  Particulars  of 
other  pi-ojected  works  will  be  found  on  our  "  Local 
Government  Board  Inquiries  "  page. 

BU9LDINGS. 

Actoii  U.D.C. — The  council  have  approved  the  plans 
of  the  engineer,  Mr.  F.  Sadler,  tor  the  extension  of 
the  fire  brigade  station. 


Barnet     U.D.C. 

)ub]ic  ronvcnienct 


-Plans     have     been     ajiproved     for 
>  in  Albert-road. 


Leek  R.D.C. — A  tender  at  £530  has  been  accepted 
for  building  a  temporary  isolation  hospital  at  Tinster's 
Wood. 

Llanelly  and  Llandovery  R.D.C— It  has  been 
decided  (o  build  (i  biidge  at  (ilanrhyd  to  icplace  the 
one  destroyed  by  a  floofl. 

Monmouthshire  C.C. — A  new  council  sc-hool  at 
Tynywern,  Tre-Thomas,  built  for  the  Education  Com- 
mittee, has  been  formally  opened.  The  jolans  were 
prepared  by  Mr.  .1.  Bain,  architect  to  tlie  committee, 
and  tlie  cost   was  ,1:10,500. 

Roscommon  C.C. — Plans  were  recently  submitted 
for  a  tuberculosis  dispensary,  at  £1,200.  The  county 
surveyor,  Mr.  C.  Mulvaney,  also  prepared  a  scheme 
the  estimated  cost  of  which  was  £1,400.  It  was 
explained  that  only  £1,000  had  been  allowed  for  the 
erection  of  the  building,  and  Sir  Acheson  M'Cullagh 
stated  that  the  Local  Government  Board  had  specimen 
plans  for  buildings  at  £650  and  £1,000.  Mr. 
Mulvaney  said  that  no  permanent  building  could  be 
erected  at  less  than  he  had  estimated.  He  would  not 
advise  the  council  to  spend  the  ratepayers'  money  on 
a  building  of  tin  and  sticks.  It  was  decided  to  for- 
ward the  county  surveyor's  plans  lo  the' Local  Govern- 
ment Board. 

HOUStNC    AND    TOWN  PLANNINC. 

Fermoy  U.D.C.  -A  sf.nnd  inslalnipul  of  the  hnxn  ni 
£1,000  i>iy  Ihr  erection  of  cottages  has  bei'U  received 
fr  m  the  Local  Government  Board. 

Herts  C.C. — The  Housing  Committer  have  approved 
provisionally  of  plans  for  100  cottages  at  Letchworth 
to  house  the  Belgian  refugees.  'The  price  is  fnun 
£175  to  £210  per  cottage. 

Lanarkshire  C.C— The  Middle  Ward  District  Com- 
mittee have  decided  to  make  application  to  the  Local 
Government  Board  for  authority  to  pi-ejiare  a  town 
l)lanning  scheme  in  resi^ect  of  land  lying  within  the 
parishes  of  Cambuslang  and  Old  Jlonkland.  The 
extent  of  the  area  included  in  Ihe  scheme  is  about 
5,016  acres. 

Omagh  R.D.C— A  letter  lias  lieen  received  From 
tlie  Local  Government  Board  impressing  on  the 
council  that  it  was  absolutely  essential  that  during 
the  present  crisis  the  issue  of  further  instalments  of 
the  loan  of  £21,930  under  the  Labourers  Act  should 
be  curtailed,  and  that  with  this  end  in  view  the  erec- 
tion of  as  many  of  the  outstanding  cottages  as  possible 
must  be  deferred  until  the  termination  of  tlie.  war. 
Before  proceeding  to  enter  into  any  further  contracts 
or  inviting  tenders  for  the  erection  of  cottages  which 
the  council  might  consider  as  urgently  required  for 
the  replacement  (if  condemned  dwellings,  the  council 
should  first   nf  all  obtain  the  board's  approval. 

Rawmarsh  U.D.C — The  Sanitary  Committee  recom- 
mend the  council  to  take  up  the  matter  of  the  purchase 
of  land  for  housing  purposes. 

Stainland  U.D.C— The  council  are  being  ujged  by 
the  West  Riding  County  Council  to  proceed  with  a 
housing  scheme,  it  being  pointed  out  that  there  is  a 
shortage  of  five-roomed  houses  in  the  rural  district. 

Strood  R.D.C. — Negotiations  are  in  progress  for  the 
erection  of  fifty  cottages  for  Government  workers. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Dublin  T.C— The  Cleansing  Cnmmiltte  liavt-  issued 
a  report,  m  the  course  of  which  it  is  stated  that  the 
carrying  out  of  the  Order  in  Council  reducing  the  hours 


of  the  men  to  fifty  hours  per  week,  without  any  pro- 
vision for  additional  men  to  make  up  the  time  lost, 
will  have  a  very  serious  effect  on  the  working  of  the 
department.  ]\Ieantime  the  committee  have  put  the 
Order  into  effect,  but  at  a  serious  loss  in  efficiency. 
The  Estates  and  Finance  Committee  reported  to  the 
council  in  connection  with  the  estimates  this  year, 
and  they  had  been  obliged  to  strike  out  a  sum  of 
£2,800,  which  had  been  included  by  the  Cleansing 
Committee  to  enable  them  to  bring  their  staff  up  to 
its  noi-mal  standard.  The  work  had,  accordingly,  to 
be  considerabl.y  cui-tailed,  and  the  further  curtailing 
which  has  now  to  be  put  in  operation  will  seriously 
affect  both  the  street  cleansing  and  watering  and  the 
dust-bin  collection. 

Haltwhistle  R.D.C. — The  council  have  approved  a 
recommendatitin  of  the  Sanitary  Committee  to  give 
jiublic  notice  that  ashpits  in  which  refuse  (such  as  old 
pieces  of  oilcloth  and  old  bags)  other  than  house 
refuse  was  deposited  would  not  be  cleansed  by  the 
contractor. 

Sheerness  U.D.C — A  letter  has  been  received  from 
the  Local  Government  Board  intimating  that  the 
council's  application  for  a  loan  of  £5,000  for  the 
enlargement  of  the  refuse  destructor  was  generally 
satisfactory,  but  that  under  present  circumstances  the 
loan  could  not  be  sanctioned.  The  council  have 
regarded  the  enlargement  of  the  destructor  as  part  of 
the  water  supply  scheme,  the  existing  boiler  being 
required  for  the  air-compressing  plant  to  be  installed 
at  the  supplementary  borehole  at  Sheerness  East, 
which  is  to  be  the  third  source  of  supply,  and  has 
been  proved  equal  to  a  capacity  of  12,000  gallons  per 
hour.  In  the  circumstances  it  has  been  decided  to 
once  more  -approach  the  Local  Government  Board 
with  a  view  to  laying  these  facts  before  them. 

ROADS    AND    MATERIALS. 

Bath  R.D.C— It  has  been  derided  t.i  call  the  alleii- 
tinn  of  the  count}'  council  to  the  condition  of  the 
London-road,  as  well  as  lo  the  report  of  the  rural 
council's  surveyor  last  year,  in  which  he  urged  that 
the  road  should  be  treated  with  Tannac. 

Dunbar  T.C. — The  scheme  for  the  imjirovement  of 
Westgate-road  by  the  widening  of  the  roadway  and 
the  removal  of  sharp  corners  has  been  completed 
recently,  at  a  cost  of  between  £1,800  and  £2,000. 
Part  of  the  ground  for  widening  was  given  b.y  the  War 
Office. 

Dundee  T.C. — It  has  been  agreed  by  the  Works 
Committee  to  make  up  Kerring'on-crescent,  Barnhill. 

Ilford  U.D.C. — An  intimation  has  been  received 
from  tlie  Essex  County  Council  that  the  County  High- 
ways Committee  had  once  more  adjourned  considera- 
tion  of  the  widening  of  Ilford-hill. 

Mayfield  R.D.C— The  tender  of  the  Lancashire 
Road  Roller  Company  has  been  accepted  for  the  hiie 
of  a  steam  roller,  at  24s.  per  day,  including  di'iver 
and  fuel. 

Perth  T.C — The  Paving  Committee  are  considering 
a  scheme  for  the  improvement  of  Glasgow-road  between 
the  entrance  to  the  joint  railway  station  and  Earle's 
Dykes. 

Saddleworth  (Yorks)  U.D.C  — At  tlie  meeting 
recently  of  the  Highways  Committee,  Councilhu- 
Hudson  called  attention  to  the  bad  state  of  the  Delph 
district  roads.  He  remarked  that  something  would 
have  to  be  done  in  the  matter.  It  would  be  seen  from 
the  monthly  accounts  that  only  £7  had  been  spent 
on  Ihe  17  miles  of  district  roads  in  the  ward.  They 
were  lull  of  ruts,  in  some  places  8  in.  deep,  and  he 
knew  folk  who  were  afraid  to  traverse  them  at  night 
owing  to  the  dangerous  state  in  which  they  were.  He 
instanced  the  road  leading  over  Hill  End  to  New 
Delph,  the  road  past  the  council  houses,  and  that 
leading  up  to  Stoneswood.  The  present  policy  was 
"  penny  wise  and  pound  foolish."  If  some  of  the 
men  stopped  sweeping  on  the  main  roads  and  were 
put  on  to  rejiair  the  districts  roads  it  would  be  much 
better.  The  chairman  agreed  that  far  more  attention 
was  being  paid  to  main  roads  than  to  district  roads. 
Councillor  Bloorhouse  suggested  that  a  few  more  men 
might  be  engaged  if  there  were  insufficient  council 
labour. 

St.  Germans  R.D.C— With  respect  to  a  complaint 
by  the  county  surveyor,   Sir.   L.   D.   Thompson,   as  to 
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it-  quality  of  the  stone  siipplied.  from  Viverdon 
lan-y.  a  committee,  consisting  of  the  rural  surveyor, 
I  i .   K.   J.   Foster,   and  several  councillors,   has  been 

poiiitfd  to  meet  ilir  county  sinvoror  for  the  purpose 

^oinc;  into  tlie  matter. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bradford  T.C. — It  was  announced  on  Wednesday 
ihe  meeting  of  the  council  that  the  Local  Govern- 

I-  ut  Board  had  declined  to  sanction  any  further  loan 
connection  with  tlve  Esholt  tunnel    scheme.       The 

upose  of  the  tunnel,  whicli  is  to  be  nearly  3  miles 

iig.  is  to  pierce  a  liill  with  a  view  to  conveying  the 

\age  of  the  city  to  the  new  sewage  works  at  Esholt. 
;  le  contract,  which  is  for  well  over  £100,000,  was  let 
ia;t  year  to  Messrs.  Best  &  Sons.  Limited,  and  a  good 
deal  of  the  preliminary  work  has  been  done.  The 
Sewage  Committee  consider  tlie  matter  so  serious  that 
it  has  been  decided  to  send  a  deputation  to  the  Local 
Government  Board  with  a  view  to  permission  being 
obtained  to  proceed  with  the  work. 

Bury  T.C. — The  cost  of  sewage  treatment  last  year, 
the  Mwage  works  manager  reports,  was  £3  Os.  8d.  per 
1.000.000  gallons,  against  £2  Ifis.  7d.  the  previous 
year.  The  cost  per  head  of  population  was  lo'23d., 
against  12-69d. 

Chertsey  R.D.C. — Tlie  surveyor,  Mr.  H.  Beeney,  has 
received  instructions  to  report  upon  certain  ditches 
in  Byflcet.  with  respect  to  which  complaint  has  been 
made. 

Halsted  R.D.C.  .\  seweriige  scheme  for  Castle 
Hediiigliain  has  bi-eii  prepared  by  Messrs.  Taylor  & 
AVallin,  engineers,  Newcastle-on-Tyne,  the  cost  of 
whirli  IS  estimated  at  £3,981. 

Lichfield  R.D.C. — It  has  been  agreed  to  take  up  a 
further  loan  of  £800  for  sewerage  and  sewage  disposal 
works  at   Hammerwich. 

Wantage  R.D.C. — A  scheme  has  been  approved  for 
the  sewerage  of  Harwell.  A  system  of  land  treatment 
will  be  adopted,  and  the  stoim  water  will  be  separated 
from  the  sewage.  The  existing  sewers  will  be  made 
use  of  for  surface  water. 

WATER,    CAS,    AND    ELECTRICITY. 

Batley  T.C.  -It  iias  bc<-ii  il.-n.l.d  I"  incrras,-  (lie 
price  of  water  supplied  by  meter  from  Sd.  to  9d.  })■  r 
1,000  gallons  as  from  October  1st  next. 

Chorley  T.C. — A  resolution  has  been  adopted  asking 
the  sanction  of  the  Local  Government  Board  to  pro- 
ceed with  the  scheme  for  the  extension  of  the  gasworks. 

Dromore  R.D.C.  —  The  council's  engineer  has 
received  instructions  to  prejiare  a  scheme  for  imjirove- 
ments  at  the  Enniscrone  waterworks. 

Hull  T.C. — A  letter  lias  been  received  by  the  Water 
Committee  from  the  Local  Government  Board  stating 
that  they  had  had  under  consideration  the  report  of 
their  inspector  (Mr.  Fawcett),  and  the  amounts  sanc- 
tioned for  the  construction  of  certain  waterworks. 
These  make  a  total  of  about  £-50,000,  and.  as  regards 
the  Dunswell  works,  amounting  to  t'l  1,(X)0.  the  board 
state  that  these  should  be  stopped  at  once,  "  except 
as  to  any  lining  required  to  make  the  well  usable 
by  means  of  temporary  pumping  plant."  "  The  exist- 
ing sources,"  it  is  added,  "  can,  with  care,  be  made 
to  suffice  for  some  time  to  come."  The  matter  was 
referred  to  the  chairman,  deputy  chairman,  town  clerk, 
and  water  engineer,  giving  them  full  power  to  order 
the  contractors  to  stop  the  works,  and  to  take  any 
fui-tiier  steps  that  might  be  advisable  ;  also  to  report 
to  the  full  committee.  The  action  of  the  Treasury 
will  not;  affect  the  work  in  progress  for  taking  Hull 
water  to  Withernsea.  This  scheme  is  practically 
'■'mipleted. 

Manchester  T.C— An  electric  light  installation  is 
'•■   be   iHovidi'd  at   Baguley   sanatorium,   at  a  cost  of 

'-••■■si. 

Rothbury     U.D.C. — The     council     have     instructed 
Ml  ssrs.   D.    Balfour  &   Son,   of  Newcastle-on-Tyne,   to 
•  pare  a  report  on  the  wiilpr  supply  and  works. 

MISCELLANEOUS. 

Ashton-under-Lyne  T.C-  The  question  of  providing 
a  motoi  fill-  engine  is  being  considered  bv  the  town 
'ouncil. 

Plymouth  T.C. — Six  new  traracars,  purchased  at  a 
'<-t  "f  €t,*<y),  have  been  put  into  service  this  week. 
They  were  designed  b.y  Mr.  C.  R.  Everson,  general 
manager  of  the  corporation  tramways,  and  were  built 
by  the  Brush  Electrical  Company,  Loughborough, 
with  electrical  equipment  by  the  Westinghouse  Com- 
pany, Manchester. 


PERSONAL. 


.Mr,  James  Cecil  Monk,  of  Eecles  fire  brigade,  has 
lieen  appointed  deputy  fire  superint-endent  of  Bootle. 

Mr.  J.  Humphreys,  surveyor  to  the  Machynlleth 
Urban  District  Couneil,  has  l>ecn  voted  an  inerea.^e  of 
salary. 

Mr.  E.  R.  C.  Harvey,  -ccond  sanitary  inspector  to 
the  St.  Austell  Kural  District  Council,  has  joined  the 
R.A.M.C. 

Mr.  Robert  H.  Hampton,  of  the  Doneaster  borough 
surveyor's  department,  has  been  gazetted  Second 
Lieutenant  in  the  Royal  Engineers. 

Mr.  J.  S.  Williams,  Denbigh,  has  l>ecn  appointed 
assistant  to  the  county  surveyor  for  main  roads  for 
the  Western  Division  of  Denbighshire. 

Jlr.  Reginald  .1.  Samuel,  b.sc,  assocm-inst-ce., 
of  tlie  Road  Board  engineering  staff,  has  been  gazetted 
Lieutenant  in  the  Royal  i'iiigineers,  and  is  now  on 
duty  with  the  6th  Labour  Hattalion  of  that  regiment. 

Dr.  S.  S.  Rendall,  medical  officer  of  health  to  the 
Boston  Rural  District  Council,  has  joined  the 
R-A.M-C,  and  liis  duties  w'ill  be  discharged  in  h's 
absence  by  Dr.  Arthur  Tuxford,  the  late  medical 
officer. 

Mr.  Arthur  O.  C'allear.  engineer  to  the  Madeley 
and  Broseley  Joint  Water  Board  (borough  of  Wenlock). 
has  been  appointed  surveyor  to  the  Madeley  District 
Council  of  the  borough,  at  a  salary  of  .£205  per 
annum. 

The  marriage  arranged  between  Lieutenant  P. 
Hubert  Boulnois,  ll.N.,  and  Miss  Lucy  Boase  will  take 
place  on  Tuesday  next,  in  the  Catholic  Apostolic 
Church,  Dundee,  at  2.30.  Lieutenant  Boulnois,  who 
is  in  command  of  a  submarine  "  somewhere  off  the 
coast  of  England,"  is  a  son  of  Mr.  H.  Percy  Boulnois, 
M.iNST.c.E.  Owing  to  the  war,  no  invitations  will  be 
sent,  but  friends  able  to  be  present  will  be  welcome. 

An  interesting  wedding  took  place  on  Tuesday  last 
at  St.  Mary's  Church,  Stone,  Kent,  the  bridegroom 
being  Mr.  J.  P.  Killick,  assoc.m.inst.c.e.,  county 
surveyor  of  Hertfordshire,  and  Miss  Lizzie  Sheldon 
Maybury,  daughter  of  Mr.  H.  P.  Maybury,  m.in.st.c.b., 
chief  engineer  and  manager  to  H.M.  Road  Board. 
The  bride  was  given  away  by  her  father,  and  JMr. 
E.  B.  Went,  of  the  Road  Board,  attended  the  bride- 
groom a,s.  best  man.  A  reception  was  subsequently 
lield  at  Barnesficld,  Greenhithe.  the  guests  includ- 
ing Lady  Gibb,  Mr.  W.  F.  Maniu^lle.  Mr.  and 
Mrs.  H.  'r.  Chapman,  Mr.  and  Mrs.  A,  Dryland,  Mr,, 
Mrs.  and  Miss  WUlniott,  Mr.  H.  Howard  Humphreys, 
Major  S.  Stallard,  Mr.  and  Mrs.  T.  Bowes.  Mr.,  Mrs. 
ami  Miss  Rees  Jeffreys.  Mr.  and  Mrs.  Peter  Dodd, 
Mr,  and  Mrs.  Percy  Sheldon,  Mr.  II.  Percy  Boulnois, 
and  Colonel  R,   E.  Crompton. 


SuRiiEY  County  Surveyor's  Deiwrtment. 

The  Surrey  Highway  Committee  have  reported  that 
the  .staff  of  the  county  surveyor's  department  consists 
of  the  surveyor,  assistant  surveyor,  engineering 
assistant  and  draughtsman,  and  four  office  clerks, 
one  of  whom  is  on  active  service,  and  the  salaries 
paid  total  ,t;2,0ii0.  The  duties  of  the  department  re- 
late chiefly  to  the  maintenance  of  223  miles  of  main 
roads,  of  which  197i  miles  are  contracted  for  by 
twenty-nine  local  authorities,  and  25J  miles  are  under 
the  direct  control  of  the  county  council-  There  are 
also  a  large  number  of  assisted  roads,  county  and 
other  bridges,  and  an  immense  amount  of  detail  work 
is  involved.  After  s-etting  forth  this  work  in  some 
detail,  the  Higliway  Conunittee  adds:  — 

"  The  work  of  thi.Si  department  has  been  greatly 
added  to  in  recent  years  by  the  altered  character  of 
the  work  of  road  maintenance,  the  establishment  of 
tlie  Road  Board,  and  lately  by  the  large  undertaking 
of  reconstruction  work  on  the  east  side  of  the  county. 
The  staff  has  always  been  barely  adequate  for  the 
work,  and  is  not  suflicicntly  equipped  now  for  such 
detailed  analysis  of  costs  and  accounts  as  is  really 
de.-irable  to  ensure  the  utmost  economy.  A  good 
accountant  clerk  is  badly  needed.  The  staff  is  always 
\vorking  under  pressure,  and  a  good  deal  of  overtime 
is  worked,  particularly  for  some  weeks  after  the  close 
of  the  financial  year,"- 

OBITUARY. 

Trooper  P.  Fenn,  Warwickshire  Yeomanry,  formerly 
clerk  to  the  city  surveyor  of  Lichfield,  has.  we  regret 
to  state,  been  killed  in  action. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(ConlrihutLd.) 
Is  it  not  to  be  hoped  that  Mr.  Hamilton's  experi- 
ment at  Glasgow  in  the  erection  o{  small  houses  in 
which  electricity  is  to  furnish  means  of  lighting, 
heating  and  cooking  will  prove  a  success  ?  Does  he 
not  show  by  figures  that  such  a  method  makes  it 
possible  to  save  domestic  labour,  and  that  with  elec- 
tricity at  "77d.  i^er  unit  a  real  eeconomy  can  be 
effected  ?  When  in  addition  to  this  the  fact  of  clean- 
liness and  other  advantages  are  taken  into  account, 
is  it  not  quite  possible  that,  with  a  modicum  of  care 
and  economy,  such  houses  may  be  found  to  be  the 
liouse  of  the  future  ? 

Was  it  not  rather  courageous  of  the  Scarborough 
Town  Council  to  complete  the  construction  of  a 
bathing  pool  on  the  foreshore,  at  a  cost  of  £5,000, 
wlien  the  bombardment  by  the  Germans  of  this  well- 
known  watering-place  took  place  only  a  few  months 
ago  ?  Does  it  not  speak  highly  for  the  activities  of 
our  "silent  fleet"  that  the  administrators  of  this 
popular  seaside  resort  should  now  feel  so  safe  that 
they  are  not  afraid  to  carry  on  "  business,  as  usual" 
in  order  to  attract  visitors  ? 

Is  there  anything  wrong  in  the  methods  employed 
in  Pifeshire  for  tar-painting  the  surface  of  the  roads 
in  that  county  ?  One  would  like  to  know  if  there 
were  any  grounds  for  the  complaint  of  a  member  of 
the  Dunfermline  District  Committee  that  these  roads 
were  in  a  dangerous  state  owing  to  their  slippery 
condition  ?  Why  is  it  that  complaints  of  this  descrip- 
tion are  frequent  in  some  counties  when  in  the  majo- 
rity of  counties  one  hears  nothing  but  jsraise  of  this 
method  of  treating  road  surfaces  ? 

Is  not  the  proposal  of  the  Wilts  County  Council 
with  regard  to  the  remuneration  of  the  assistant 
surveyors  in  connection  with  their  supervision  of 
repair  of  main  roads  requisitioned  by  the  military 
authorities,  as  given  in  the  issue  of  The  Surveyor  of 
August  20th,  rather  remarkable  finance  ?  Does  it  not 
appear  therefrom  that,  instead  of  giving  these  sur- 
veyors a  salary,  the  percentage  is  so  fixed  that,  what^ 
ever  happens,  whether  £10,000  or  £40,000  is  spent  'on 
the  roads,  the  surveyor  gets  £200  ?  Why  could  this 
not  have  been  fixed  instead  of  entering  into  a  compli- 
cated agreement,  which  comes  to  exactly  the  same 
thing  as  £200  a  year,  unless,  which  is  very  unlikely, 
more  than  £40,000  is  spent,  when  the  surveyor  would 
get  i  per  cent  on  the  expenditure  above  this  amount  ? 

Would  it  not  be  interesting  to  know  decisively 
whether — (a)  It  is  cheaper  and  better  to  spray  tar  on 
the  surface  of  a  road  by  machine  or  by  hand  .'  (6)  It 
is  cheaper  and  better  to  spread  chippings  on  the 
surface  of  a  road  by  means  of  a  spreading  machine 
or  by  hand  ?  (c)  Whether  sand,  pea  gravel,  or  stone 
chippings  are  the  best  to  spread  on  the  surface  of  a 
road  after  the  surface  has  been  tarred;  or  is  it  better 
to  leave  it  alone  ?  Is  it  not  to  be  hoped  that  some 
trials  will  bemade  by  some  independent  body  or  person, 
when  the  war  is  over,  to  try  and  settle  these  points  ? 

What  are  the  names  of  the  architects  who  sent  in 
schemes  in  competition  for  the  working-class  dwell- 
ings to  be  erected  by  the  Kingstown  (Ireland)  Urban 
District  Council  ?  What  will  the  Royal  In.?titute  of 
British  Architects  say,  or  do,  with  regard  to  these 
gentlemen,  after  asking  their  members  not  to  send  in 
any  schemes,  as  the  terms  offered  by  the  district 
council  did  not  comply  with  the  wishes  of  the  insti- 
tute ?  Are  there  not,  however,  a  large  number  of 
architects  who  are  not  members  of  the  institute  ? 

Are  there  any  authentic  instances  of  explosions  in 
sewers  due  to  gases  generated  in  the  sewage  itself  ? 
Have  not  nearly  all  such  explosions  been  traced  to 
the  escape  of  coal  gas  through  an  adjoining  street 
gas  main  or  service  ?  Will  it  not  be  interesting  to 
hear  the  result  of  the  inquiry,  if  any  is  to  be  made, 
as  to  the  recent  explosion  in  the  sewers  in  Aldershot  ? 


A  Doncaster  Town  Planning  Scheme. — The  Don- 
caster  Town  Council  on  Wednesday  received  notice 
from  the  Doncaster  Rural  District  Council  of  their 
intention  to  apply  to  the  Local  Government  Board  for 
sanction  to  a  town  planning  scheme  for  Armthorpe 
and  Kirk  Sandall.  The  Estates  Committee  were  in- 
structed to  consider  the  matter. 


ARCHITECTS'    AND   QUANTITY   SURVEYORS' 
REMUNERATION. 

SURfiEY  COMMITTEE'S    REPORT. 

The  payments  to  architects  and  quantity  surveyors, 
and  the  cost  of  the  surveyor's  department  of  the 
Education  Committee  of  the  Surrey  County  Council 
have  repeatedly  given  rise  to  adverse  criticism,  and 
the  county  council  in  March  last  called  for  special 
cousiderat'.on  and  report  on  the  matter.  In  their  re- 
port the  sub-committee  deal  with  it  at  great  length. 
It  seems  that  for  the  ten  years  ending  1914  the  total 
ci'itificates  for  elementary  schools  issued  by  the 
architects  amounted  to  £346,752,  their  commission  for 
the  first  year  being  £750  and  for  the  subsequent  nine 
years  £1,200  a  year,  which  works  out  at  an  average 
of  3'3  per  cent.  Higher  education  work  has  been  paid 
for  at  the  rate  of  5  per  cent.  Travelling  and  out-of- 
pocket  expenses  have  also  been  paid,  varying  from 
£63  to  £100  a  year.  The  sub-committee  have  carefully 
considered  the  two  alternatives  to  the  present  arrange- 
ment— viz.,  the  employment  of  a  number  of  selected 
architects,  or  the  appointment  of  a  whole-time  archi- 
tect to  the  committee,  and  give  good  reasons  for 
coming  to  the  conclusion  that  the  present  arrange- 
ment is  both  more  s.atisfactory  and  more  economical. 

The  method  of  remuneration  of  the  quantity  sur- 
veyor is  explained,  his  commission  being  2  per  cent 
on  alterations  up  to  £1,000,  IJ  per  cent  an  alterations 
or  new  schools  up  to  £10,000,  and  1  per  cent  beyond 
that  sum.  This  has  proved  economical  and  satisfac- 
tory to  the  Education  Committee,  but  the  quantity 
surveyor  himself  is  asking  for  a  revision  of  the  terms. 
Much  space  is  given  to  the  surveyor's  department, 
which  has  come  under  adverse  criticism  at  meetings 
of  the  county  council.  The  cost  of  the  department  is 
somewhere  about  £2,000  a  year,  excluding  the  salaries 
of  clerks  of  works,  which  by  an  ingenious,  method  of 
calculation  based  on  the  rental  "  value  of  the  pro- 
perty for  which  the  committee  is  directly  or  indirectly 
responsilile,"  is  shown  to  work  out  at  27  per  cent 
of  the  annual  rental,  and  the  "  sub-committee  find 
no  evidence  that  the  cost  of  the  surveyor's  depart- 
ment has  been  excessive." 


FOR      OTHER     ADVEHTISEMENTS 

See  End  of  Paper. 

rriEDDI.VGTOX  (JRliA.V  DISTRICT  COUNCIL 
-*-  HEATING  APPARATUS. 

Tenders  are  invited  for  the  installation  of  a  small 
Hot-water  Heating  Apparatus  in  the  Fire  Station, 
Waldegrave-road,  Teddington. 

Plans  and  Specification  may  be  seen  at  the  Sur- 
veyor's  Office. 

Tenders,  endorsed  "  Tenders  for  Heating,"  to  l>e 
delivered  to  me  not  later  than  noon  on  Monday. 
13th  September,  1915. 

G.   H.   SALMONS, 

Clerk, 
Public  Offices, 

Teddington, 

September  2,  1915.  (2,710) 

ANNUAL  CONTRACTS. 

LEATHERHEAD      URBAN      DISTRICT 
COUNCIL. 

The  above  Council  invite  Tenders  for  the  under- 
mentioned Materials  and  Work  for  the  year  ending 
September  30th,  1916:  — 

Broken   Granite. 

Team  Labour. 

Artificial    Stone. 

Disinfectants. 

Brooms. 

Paraffin  Oil. 

Steam  Rolling  and  Scarifying. 

Forage  (for  three  months). 
Specifications  and  Forms  of  Tender  can  be  obtained 
at  the  office  of  the  undersigned 

Tenders  to  be  sealed  and  delivered  to  me  by  5  p,m, 
on  Tuesday,   September   14th,  endorsed   "Tender  for 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

SIDNEY  R.   DRAKE, 

Surveyor. 
Council  Offices,  Leatherhead. 

September  1,  1915.  (2,709) 


bbPIEUBEK  3,   I9l5. 


AND  COUNTY   ENGINEER. 
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Institution  of  IVIunioipal  and  County  Engineers. 

EASTERN   SUB-DISTRICT   MEETING  AT   CROMER. 

(Conclusion.) 


Fulkiwing  the  proceedings  lepoited  in  last  week's 
issue,  tlie  subjoined  paper  was  submitted  for  con- 
sideration at  the  recent  Eastern  Sub-District  meeting 
of  the  Institution  of  Municipal  and  County  Engineers 
at  Cromer. 

ROAD    TARRING. 

By  R.  Croome, 

Surveyor  to  the  Cromer  Urban  District  Council. 

I  admit  road  tarring  is  a  subject  which  is  almost 
worked  to  death,  and  probably  nothing  new  can  be 
said  about  it.  Cromer  is  practically  tarred  from  end 
to  end.  Tliis  is  not  because  the  Cromer  councillors 
are  all  shareholders  in  the  gas  company,  but  because, 
after  nine  years'  experience,  we  have  proved  its  value 
for  road  maintenance. 

At  one  time  Cromer  roads  were  all  made  up  with 
broken  flints  from  the  beach,  but  many  years  ago 
granite  was  substituted  on  all  main  roads.  Now 
ordinary  granite  roads  are  found  unsuitable  to  with- 
.~tand  the  traflic.  Cromer  main  roads,  especially  for 
four  months  in  the  year,  are  subject  to  a  considerable 
motor  traffic — chiefly  private  cars,  but  a  niotor-'bus 
service  of  twenty-five  cars  a  day  is  run  along  the 
coast  road. 

A  common  error  in  road  making  is  to  imagine  that 
Ijecause  a  success  has  been  made  of  some  particular 
method  in  one  district,  all  roads  should  be  made 
exactly  the  same.  For  instance,  Mr.  Brodie,  of  Black- 
pool, at  the  annual  meeting  in  London,  objected  most 
strongly  to  the  use  of  local  stone.  In  Cromer  we  find 
that  local  beach  flint.s,  broken,  make  good  material 
for  our  secondary  roads,  and  I  should  not  care  to 
recommend  the  council  to  substitute  granite  at  14s.  7d. 
a  ton  on  the  road  for  flint.s  at  5s.  8d.  for  such  roads. 
Local  experience  is  the  great  factor  in  road  making, 
as  hardly  any  two  districts  have  exactly  similar  cir- 
cumstances to  contend  with. 

Probably  tar-macadam  as  laid  round  the  church- 
yard would  be  the  best  road  material  in  this  district 
ou  all  main  roads;  but  we  are  immediately  up  against 
cost,  and  while,  for  instance,  Mr.  Brodie  would  ignore 
first  cost,  ordinary  surveyors  cannot  do  so.  Unfortu- 
nately, while  surveyors  can  lay  most  excellent  theo- 
retical roads  at  London  congresses,  when  at  home 
they  have  to  lay  practical  roads.  Thus,  in  Cromer 
we  find  tar-painting  in  every  way  an  ideal  substitute 
for  tar-macadam. 

Our  president  said  at  the  National  Road  Conference, 
■'  Many  people  thought  the  tar-painting  of  roads  was 
a  very  simple  matter,  and  that  ordinary  sand  or  beach 
shingle  or  road  grit  or  scrapings  was  going  to  make 
a  tar-painted  surface  last  a  considerable  time."  I 
quite  agree  that  such  tarring  on  the  Great  North  Road 
in  Middlesex  would  be  useless,  but  I  certainly  say 
in  this  district  it  is  not  so,  as  I  will  try  to  prove. 
In  Cromer  we  break  every  theoretical  method  of  road 
torring,  and,  if  I  may  say  so,  we  do  the  work  in 
the  most  primitive,  way. 

What  do  we  do  ? 

First,  the  road  must  be  in  a  good  condition;  this 
is  essential. 

Xlien  the  road  must  be  dry. 

The  road  is  thoroughly  brushed  by  hand. 

The  tar  is  direct  from  the  local  gasworks,  and  un- 
treated. 

It  is  boiled  in  a  50-gallon  tar-boiler,  put  on  the  road 
from   buckets,  and  spread  with   squeegees. 

It  is  at  once  covered  with  sand  from  the  beach, 
cliffs,  or  local  pits. 

All  surplus  sand  is  swept  ofi  in  a  day  or  so,  and 
re-used  on  other  roads.  Should,  however,  there  be 
much  wind  in  the  interval,  the  surplus  sand  is 
generally  blown  away,  the  adjoining  resident  rate- 
payers getting  rather  more  than  they  want  through 
their  doors  and  windows. 

The  costs  of  our  materials  are  as  follows:  Tar,  2|d. 
a  gallon  at  works;  labour,  4id.  an  hour,  one  man  6d.; 
sand,  2s.  6d.  per  load  on  road. 

The  cost  per  super,  yard  last  year,  was  as  follows 
(I  oiight  to  say  the  cost  includes  everything  except 
a  charge  for  hire  of  boiler  and  use  of  squeegees, 
brushes  and  buckets):  — 

Runton-road. — Area,  6,-359  yds.  super.,  tar-painted 
surface  of  previous  year  in  good  condition,  •42d.  per 
super,  yard.  , 


Overstrand-road.— Area,  4,825  yds.  super.,  tar- 
painted  surface  of  previous  year  in  fair  condition, 
■72d.  per  super,  yard. 

Overstrand-road.— Area,  1,350  yds.  super.,  surface 
not  previously  tar-painted,  1-lld.  per  super,  yard. 

Norwich-road.— Area,  3,058  yds.  super.,  tar-painted 
surface  of  previous  year  in  centre  of  roadway  nearly 
gone,    odd.  per  super,  yard. 

Holt-road.— Area,  4,491  yds.  super.,  tar-painted  sur- 
face of  previous  year  in  good  condition,  ■46d.  per 
super,  yard. 

I  may  add  that  when  patching  was  required  before 
tarring  the  labour  was,  unfortunately,  not  kept 
separate,  and  is  included  in  the  cost  of  tar-painting ; 
also,  as  tarring  must  be  completed  before  the  season, 
it  is  done  in  April  and  May,  when  the  Aveather  is 
often  most  unfavourable.  A  combination  of  these  two 
adverse  factors  was  the  reason  for  Overstrand-road 
costing  more  than  the  others. 

The  roads  I  have  referred  to  are  all  main  roads 
with  a  granite  surface,  but  we  find  our  flint  roads 
v/hen  tarred  are  equally  successful. 

The  cost  on  previously  treated  roads  works  out  to 
less  than  .Jd.  per  super,  yard,  taking  the  whole  of  the 
flint  roads  tar-painted  in  the  district.  A  road  that 
was  made  up  and  treated  for  the  first  time  cost  ■86d. 
per  super,  yard. 

I  have  worked  out  the    cost    of    maintenance    of 
several   sections  of  the  Runton  main   road,   and  the 
following   particulars,   showing   the   saving   in   main- 
tenance due  to  tar-painting,  may  be  of  interest:  — 
Portion  A,  length  320  yds. 

«.  d. 
Coated  iu  granite  1906  ;  cost  per  super,  yard  1  2 
licpaired  in  gniiiite  1913;  cost  per  super,  yard  0  9 
Coated  in  granite  1914  ;  cost  per  super,  yard  1  2 
Tar-painted  1909, 10  and  11;  cost  per  super. 

yard  ■••        0     2 

Cost  of  patching  and  repairs  not  ascertained         — 


3     3 

again 


Cost  per  super,  yard  per  annum,  488d. 
or  allow  the  road  will  not  require  recoatinf 
till  1916,  409d. 

Portion  B,  length  120  yds. 

.V.  d. 

Coated  in  granite,  1904;  cost  per  super,  yard  1     2 

Coated  iu  granite,  1909  ;  cost  per  super,  yard  1      2 
Tar-iiaiuted,  1909,    10,   11  ;  cost    per  super. 

yard             ...  0     2 

Cost  of  patching  and  repairs  not  ascertained  — 

2     6 
Cost  per  super,  yard  per  annum,  3d. 
Tijis  portion  will  need  reooating  bei'ore  the  end  of 
the  year. 
Portion  C,  length  90  yds. 


Coated  in  granite,  1904;  cost  per  super,  yard 

Tar-painted  each  year  since  1907      

Practically  no  patching  or  repairs  since 


1 


Cost  per  super,  yard  per  annum,  ISd. 
This  portion  is  still  in  good  condition. 
Portion  D  on  plan,  length  185  yds. 

This  was  coated  last  in  1902,  has  been  tar-painlcd 
annually  since  1907,  and  is  now  in  an  excellent  con- 
dition. It  is  true  the  road  here  is  much  wider,  but 
the  traffic  is  much  heavier,  adjoiuing  the  town  as  it 
does,  with  various  additional  streets  opening  into 
it;  also  a  much-used  cab  stand  extends  over  half  its 
length. 

In  addition  to  the  decrease  in  cost  of  maintenance, 
I  need  hardly  remind  you  that  the  following  saving 
is  also  effected:  — 

(1)  The  whole  of  the  watering. 

(2)  Less  and  easier  scavenging. 

(3)  Less  skirting— in  fact,  where  the  roads  have 
kerbs,  none  at  all,  when  previously  weeding  had  to 
be  done  twice  a  year. 

(4)  Heavy  rains  do  no  damage  to  the  roads. 

The  advantage  of  a  tar-painted  surface  for  the  com- 
fort of  the  users,  of  a  road,  over  an  ordinary  mac- 
adam road  especially  if  of  flints,  need  hardly  be 
referred  to,  as  it  is  so  apparent. 
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Tai'  also  does  completely  away  with  that  terror  of 
road  users  and  surveyors — namely,  a  flint  road  in 
dry  weather. 

Now,  urban  districts  iu  Norfolk  have  many 
grievances.  I  must  refer  to  one  which  is  without 
doubt  a  genuine  one. 

The  Norfolk  County  Council  will  allow  only  three- 
fourths  the  cost  of  tar-painting  their  main  roads.. 
The  cost  of  tarring  the  18,733  super,  yds,  of  main 
roads  which  had  been  treated  in  previous  years 
amounted  to  •54d.  per  super,  yard.  Assuming  a 
saving  in  maintenance  on  this  area  of  only  a  Id.  jjer 
suijer.  yard,  the  total  saving  would  amount  to  £78 
each  year.  As  a  matter  of  fact,  I  have  already  given 
figures  -  proving  that  a  much  larger  sum  has  actually 
been  saved. 

Take  a  lengtli  of  road  1  mile  long  by  6  yds.  wide. 
If  tliis  were  tar-painted  annually  tlie  saving  to  the 
county  council  would  be:^ 

£ 
Saving  in  maintenance  at  Id.  per  super,  yard  44 
Saving  in  watering        ...  ...         ...         ...         10 

54 

(Exclusive  of  less  skirting,  patcliing  and  scavenging.) 
Tlie  amount  allowed  by  the  county  for  tarring  this 
area  of  road  would   be:  — 


Full  cost  ot  tarring  at  Jd.  per  super. 

yard 

Less  fourth    jiaid    by    urban    council, 

£5  lOs.  Od. 

Less£10auiilo  for  watering,  10    Us.  Od. 


£    s.     d. 
22     0     0 


15   10     0 


C   10     0 


The  result  is  that,  for  a  cost  to  them  of  £6  10s.,  llie 
county  saves  £44  per  mile  at  least.  The  district 
council  are  called  upon  to  contribute  the  sum  of 
£5  10s.  a  mile  in  order  that  this  saving  may  be 
effected  by  the  county  council.  It  is  hardly  sur- 
prising that  under  the  circumstances  the  district 
council  have  declined  to  tar-paint  the  greater  part  of 
the  main  roads  within  their  district. 

A  ijortion  of  Runton-road,  right  wp  to  our  boundary, 
has  been  tar-painted  at  the  entire  cost  of  the  county ; 
another  portion  adjoining  it,  and  just  inside  our 
boundary,  has  not  been  treated,  simply  because  the 
county  will  only  pay  three-fourths  the  cost.  The 
road  in  both  cases  is  of  an  absolutely  rural  character 
— no  houses — and  the  only  thing  to  denote  the  dif- 
ference iu  its  character  is  the  boundary  post. 

If  it  is  economical  for  the  maintenance  of  the  road 
to  tar  it  on  one  side  tlie  boundary  post,  the  same 
applies  on  the  other  side.  If  the  -Norfolk  County 
Council  will  not  pay  the  whole  cost,  a  fairer  way 
\vould  be  to  allow  a  certain  sum  \>&v  yard,  as  is  done 
in  Middlesex,  Dorset,  Leicester  and  other  counties. 
But  my  point  is  tliat  they  should  pay  the  lot,  as 
Hereford,  Essex,  Nottingham,  Derl^y  and  many  other 
countiei  do. 

DISCUSSION     OF     MR.    GROOME'S    PAPER, 

Mr.  Julian  Julian  (Cambridge)  wrote :  Although  1 
shall  not  be  able  to  be  present  at  the  meeting,  I 
send  a  few  figures  and  notes  as  to  road  tarring  in 

HoAD  Taekinh  in  Cambkidge. 


Particulars. 

Pence  per  sq. 

yd. 

Wages  ... 

Haulage 

Tar,  &c. 

Sand  and  cbippings    ... 

Coke,  oil,  &c 

1909, 
0073 
0064 
0-263 
0058 
0-008 

1914. 

0-osi 

0066 
0-370 
0-!45 
O-i.07 

1915. 
0-092 
0-093 
0-524 
0-184 
0-006 

Total          

0-486 

0-669 

0-809 

Square    yards    covered     by    1 

gallon  of  tar 
Cost  of  tar  per  gallon 

7-61 
2d. 

7-51 

24' d. 

5-73 
3d. 

Cambridge.  The  first  year  we  did  any  tarring  with 
our  own  horse-drawn  machine  was  in  1909,  previous 
to  which  we  had  either  tarred  roads  by  hand  or  had 
the  work  done  by  contract.  Until  this  year  crude  tar 
has  been  used  for  the  bulk  of  the  work,  and  only 
small  experimental  areas  with  other  material.  This 
year  we  have  used  dehydrated  tar,  which  has  not 
only  cost  more  per  gallon,  but  has  covered  less  area. 
The  cost  per  square  yard  are  given  in  tabulated  form 
for  1909,  1914,  and  1915.  They  include  the  preliminary 
sweeping  by  machine  broom  and  by  hand.    The  daily 


rates  of  wages  and  haulage  have  gone  up  between 
1909  and  1915,  but  tlie  difference  in  cost  of  sand,  &c., 
is  chiefly  due  to  more  gritting  material  being  used, 
although  a  part  of  the  increase  is  due  to  some  slag 
and  granite  drippings  being  used  instead  of  sand  only. 

Mr.  W.  Stakkib  (Weltou  Kural)  wrote:  I  forward 
herewith  a  few  particulars  relating  to  road  tarring  in 
this  district.  In  1913  the  area  sprayed  was  as  follows : 
Main  roads,  20,040  sq.  yds.;  distaiet  roads,  64,463 
sq.  yds.;  total,  84,503  sq.  yds.,,  at  a  cost  of  £1898s.  6d.— 
main  roads  £46  12s.  5d.,  and  district  roads  £142  16s.  Id. 
The  cost  per  square  yard  was  -55(1.  In  this  case  no 
chips  of  any  kind  were  used.  The  road  was  well 
swept,  and  after  being  tarred  the  dust  was  brushed 
back  again.  The  result  was,  complaints  from  motorists 
and  others  of  the  road  being  insufficiently  dusted. 
Considerable  increase  will  be  noticed  in  the  area 
sprayed  in  1914,  the  figures  being:  Main  roads,  36,261 
sq.  yds.;  district  roads,  86,156  sq.  yds.;  total,  122,417 
sq.  yds.,  at  a  total  cost  of  £316  17s.  5d.  (main  roads 
£93  7s.  4d.,  and  district  roads  £223  10s.  Id.).  The 
cost  per  square  yard  was  •62d.  Altogether  some  12,945 
gallons  of  tar  were  used,  1  gallon  spraying  about 
9  sq.  yds.  In  1913  and  1914  ordinary  gas  tar,  at  2id. 
per  gallon,  was  used.  The  increase  in  cost  per  square 
yard— •62d.  for  1914  and  -55d.  for  1913— may  be  ac- 
counted for  by  the  fact  that  during  1914  the  whole 
of  the  area  tar-sprayed  was  well  covered  witli  slag 
chips  and  dust,  which  is,  I  think,  as  good  as  anything 
that  can  be  found.  The  figures  for  this  season— 1915— 
arc :  Main  roads,  23,313  sq.  yds. ;  district  roads,  46,462 
sq.  yds.,  at  a  total  cost  of  £202  Is.  (main  roads 
£78  OS.  2d.,  and  district  roads  £123  15s.  lOd.).  Cost 
per  square  yard,  approximately,  ■70d.  Under  normal 
conditions  a  much  larger  area  would  have  been 
sprayed  in  1915  than  in  the  previous  year,  but  the 
question  of  economy,  consequent  upon  the  war,  com- 
pelled a  considerable  reduction  in  the  expenditure 
upon  tar-spraying,  as  also  upon  other  matters.  This 
year  distilled  tar  v;as  used,  costing  at  the  works 
37s.  6d.  per  ton.  Adding  to  this  the  cost  of  carting 
from  gasworks  to  station,  and  railway  carriage  to  the 
respective  stations  in  the  district,  the  cost  per  gallon 
for  distilled  tar  worked  out  at  about  3|d.  per  gallon. 
Slag  chips  and  dust  were  also  used.  The  whole  of 
the  work  of  tar-spraying  is  carried  out  by  direct 
labour.  The  machine  used  is  one  of  about  80  gallons 
capacity  supplied  by  Messrs.  Llewellin  &  James,  of 
Bristol.  Usually  a  gang  of  nine  or  ten  men  are  em- 
ployed, the  same  men  going  from  village  to  village. 
There  is  a  great  advantage  in  keeping  the  same  men 
with  the  machine  throughout  the  season,  thus  avoid- 
ing having  to  rely  upon  men  who  are  strange  to  the 
work.  Of  the  wisdom  of  tar-spraying  there  can,  I 
think,  be  no  doubt.  It  is  generally  agreed  that,  from 
whatever  point  of  view  it  jnay  be  regarded,  tar- 
spraying  is  beneficial.  Particularly  is  this  the  case 
in  villages.  We  can,  in  this  district,  cover  from  side 
to  side  (slag  sides  and  granite  centre)  and  steam  roll 
a  section  of  road  for  about  Is.  4d.  per  square  yard. 
This  is,  of  course,  by  the  ordinary  water-bound 
method.  By  using  "  Vianex,"  mixed  with  slag  chips 
and  dust,  as  a  binder,  a  new  section  can  be  laid  for 
about  Is.  8d.  per  square  yard.  Add  to  each  of  these 
prices  Id.  per  square  yard  for  tar-spraying,  and  an 
excellent  macadam  road  can  be  made,  quite  suitabjo 
for  most  rural  districts,  at  a  cost  of  Is.  5d.  and  Is.  9d. 
per  square  yard  respectively.  Apart  from  the  benefit 
derived  to  the  road  by  tar-spraying,  it  is  generally 
appreciated  by  the  pul.ilic,  because  they  feel  that  it 
does,  in  some  measure  at  least,  solve  the  dust  problem. 

Mr.  H.  Collins  (Colchester),  in  proposing  a  vote 
of  thanks  to  Mr.  Croome,  said  he  would  like  to  give 
a  few  details  of  work  he  had  caiTied  out  during  the 
present  year.  He  liad  tar-painted  an  area  (.>f 
198,000  sq.  yds.  at  a  total  cost  of  £1,314.  Of  refined 
tar  he  had  used  14,154  gallons  at  a  cost  of  4-lG6d.  ])er 
yai-d,  and  of  crude  tar  24,840  gallons  at  a  cost  of  3d. 
per  yard,  the  average  cost  of  the  38,994  gallons  thus 
being  3-26d.  per  gallon.  The  cost  of  the  tar  was  £521. 
Five  3fards  were  covered  with  every  gallon  of  tar.  He 
spent  £349  18s.  5d.  on  1,019  cube  yards  of  siftings — 
an  average  cost  of  6s.  lOgd.  The  detailed  costs  per 
super,  yard  of  work  were :  Tar,  -642d.  ;  manual  and 
team  labour,  preparing  road,  removing  dust,  spread- 
ing and  handling  tar,  -307d.  ;  siftings,  -424d.  ;  cartage 
and  spreading  of  siftings,  -lOld. — a  total  cost  per 
super,  yai'd  of  _l-474d.,  or,  allowing  •076d.  for  main- 
tenance and  depreciation  of  plant,  and  replacements. 
l-550d.  The  Road  Board  had  agreed  to  pay  for  the 
extra  cost  of  refining  tar  above  ^d.  per  gallon.  His 
own  experience  had  been  that  it  was  no  use  using 
sand  where  the  traffic  was  at  all  lieavy.  Apart  from 
granite  chippings  he  ha4  found  crushed  flints  the  best 
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material.  He  could  speak  from  experience  of  the 
efficacy  of  tar  treatment  as  a  protection  against 
danuige  to  roads  in  times  of  floods  ;  in  Norwich  flood 
water  rusliing  across  a  road  had  stripped  off  the  un- 
treated parts,  but  had  failed  to  touch  the  tari'ed 
portions.  lu  carrying  out  tarring  work  his  practice 
was  to  put  a  broom  over  the  surface  first,  and  he  liad 
found  a  Waithman  broom  suitable  for  use  with  refined 
t-ar.  As  at  Cromer,  many  of  his  roads  were  subjected 
to  very  heavy  military  traffic  during  last  winter,  and 
they  made  application  to  the  military  authorities  and 
to  the  Road  Board  for  grants  towards  the  repair  of 
the  highways  affected.  As  tltey  would  know,  the 
lload  Board  acted  as  agents  fur  the  "War  Office  in  these 
matters,  and  he  was  able  to  come  to  quite  a  satis- 
factoiy  arrangement  with  the  board,  getting  a  grant 
of  JtSoO.  and  a  loan  of  £oU0  as  well,  free  of  interest. 
What  the  board  did  was  to  deduct  an  amount  pro- 
portionate to  the  ordinary  wear. 

Jlr.  F.  Hall  Smith  (Sheringham)  stated  that  his 
experience  of  tarring  flint  roads  had  not  been  satis- 
factory. Flint  was  practically  non-absorbent.  Granite 
absorbed  a  certain  amount,  but  flint  did  not. 

Mr.  Collins  remarked  that  he  saved  a  flint  road 
last  year  by  tarring.  As  the  road  was  getting  very 
loose,  he  decided  to  tar  it,  and  it  was  still  in  good 
condition,  though  he  admitted  he  tarred  it  again  this 
year. 

Mr.  G.  W.  LiSGWooD  (Stowmarket)  mentioned  that 
lie  treatetl  an  area  of  2,574  sq.  yds.  of  granite  road 
with  refined  tar  bought  at  3|d.  per  gallon,  the  cost 
working  out  at  l"8o7d.  per  yard.  On  an  adjoining 
area  of  2,051  sq.  yds.  of  flint  road  he  used  crude  gas 
tar,  and  the  cost  was  ly.id.  per  yard.  On  another 
length,  a  granite  surface  of  2,919  sq.  yds.,  using  crude 
tar,  the  cost  was  lod.  per  yard. 

Mr.  E.  H.  Essex  (Leyton)  said  he  desired  to 
emphasise  the  importance  of  tlie  tabulation  of 
statistics,  by  which  he  meant  the  presentation  of  these 
in  a  scientific  way.  As  illustrating  his  meaning,  Mr. 
Essex  submitted  the  appended  table  sliowing  the  com- 
])arative  annual  cost  in  liis  district  per  square  yard 
of  various  classes  of  paving : — 


Annual  cost  in 

pence  per  square  yard. 

fk"  .if  n>,vinr. 

Annual  payments. 

III. 

Prin- 
cipal. 

Interest 

at  4  %. 

Annu- 
ity. 

Mainte- 

5||g 

Water  ■  bonnd  m  ft  c  a  d  »  m  , 

under  fairly  heavy  traffic, 

28.  6d.  for  three  years     ... 

Ditto,    tar.sprftyed  oftch 

seafon,    3s.  6d.    tor    four 

years  

Jarmh-wood     blocks,    4  in. 
deep  on  9  in.  concrete— 
fircavation     and     con- 
crete,   Cs.  6d.  for    20 

years      

Wood   blocks,  129.    8d. 
for  l.i  years     

lOKl 
lO-.iO 

3  90 
lO-M 

1-07 
•82 

1-80 
3-40 

11  07 
11  •.32 

6-70 
13-40 

0-iKl 
4-.50 

17-07 
15-82 

13-90 

5-20 

19-10 

2-00 

21-10 

Creosoted  deal  blocks,  B  in. 
deep  on  9  in.  concrete— 
Kxcavation     and     con- 
crete,  6s.  6d.    for  20 

years      

5    in.     creosoted     deal 
blocks,  7«.  6d.  for  ten 
years       

3Tifl 

1-50 
2-(Kl 

11-im 

12-90 

3-80 

10-70 

2-50 

19-20 

Granite  paving,  .5  in.  by  4in., 
ordinary     aetta     on   9  in, 
concrete — 
Excavation     and     con- 
crete,   5s.   3d.    for  20 

Tears       

0  in.  by   i  in.  or.linary 
prranite  setts,  12b.  3d. 
for  20  yearn      

3-l.-i 
7-3.5 

1-lfi 
3-10 

4-01 
10-7.'i 

lO-.W 

4-8S 

1.5-36 

2-00 

17-30 

Granite  paving,  6  in.  by  4  in., 
special  dressed  blocks  on 
0  in.  concrete- 
Excavation     and      con- 
crete,   6s.    9d.    for  20 

Special  dressed  blocks, 
14s.   9d.  for  20  years 

3-43 
8-86 

ICO 
4-08 

.5-0.-) 
12-93 

12-30 

6-68 

17-93 

1-50 

10-48 

Ferromac  asphalt — 

3  in.  surfacing,  3s.  9il. 
for  7  years       

C-oO 

1-00 

7 -SO 

3-.50 

11-00 

Mr.  J.  R.  Mead  (Ipswich),  seconding  the  vote  of 
thanks,  said  he  was  gratified  that  the  discussion  on 
the  question  had  been  so  successful,  and  he  thought 
the  subject  could  be  very  profitably  discussed  at 
certain  other  meetings  which  he  was  hoping  to  liold 
in  other  parts  of  tlie  sub-district.  Such  gatherings 
enabled  them  to  get  tlie  experience  of  all  the  members 
of  the  district,  and  the  tabulation  of  the  information 
in  the  maimer  suggested  by  Mr.  Essex  would,  he 
agreed,  prove  of  great  value  to  tliem.  With  regard  to 
tarring  generally,  the  value  of  the  treatment  as  applied . 
to  flint  roads  seemed  to  be  a  rather  contentious  point. 
Previous  to  going  to  the  Eastern  District  he  hardly 
ever  saw  a  flint  road,  and  he  was  astonished  at  the 
results  which  were  being  obtained  there  with  the 
materials  used.  Considering  the  cheapness  of  the 
materials  employed  tlie  results  were  really  marvellous. 
In  Ipswich  their  ordinary  private  street  works — ballast 
roads — were  carried  out  at  a  cost  of  only  2s.  4d.  per 
square  yard,  including  everything.  Personally,  he 
had  obtained  very  satisfactory  results  from  the  tarring 
of  flint  roads.  They  used  dehydrated  tar,  and  the  cost 
worked  out  at  l'397d.  per  square  yard.  On  hills 
where  they  could  not  tar  the  whole  of  the  road  they 
tarred  1  yd.  on  each  side,  and  they  found  that  effectual 
in  protecting  the  parts  adjoining  the  channels.  He 
used  sand — a  sharp  sand  with  a  certain  amount  of 
small  pebbles  in  it — and  he  saw  no  reason  to  depart 
from  the  practice,  which  gave  excellent  results. 

The  vote  of  thanks  was  carried. 

Mr.  Croomb,  in  replying,  said  the  gathering  that 
day  was  his  idea  of  what  a  meeting  should  be.  They 
had  been  enabled  to  listen  to  something  practical. 
With  regard  to  Mr.  Hall  Smith's  remarks,  his  (Mr. 
Croome's)  experience  had  been  that  flint  roads  under 
light  traffic  were  excellent.  He  was  rather  afraid  of 
them  at  first,  but  he  had  found  that  they  could  get 
as  good  a  flint  road  as  a  granite  road.  He  quite 
agreed  as  to  the  usefulness  of  the  tabulation  of 
statistics  on  the  lines  suggested  b,y  Mr.  Essex  ;  with 
information  before  them  in  such  a  form  they  would 
know  where  they  were.  He  did  no  gritting  in  Ipswich  ; 
he  used  instead  a  little  sand,  and  iiad  few  complaints 
as  to  slipperiness. 

THE   OIIPHAN   FUND. 

Before  resuming  his  seat  Mr.  Croome  raised  the 
question  of  the  Institution  Orphan  Fund.  He  was 
not  a  subscriber  himself,  but  he  felt  that  the  fund 
could  be  put  on  a  more  democratic  basis.  His  idea 
was  that  subscribers  should  liave  the  power  of  voting 
for  candidates  in  proportion  to  the  amount  of  their 
subscriptions. 

The  members  were  entertained  to  tea  by  Mr.  F.  H. 
Barclay,  J.P.,  chairman  of  the  Cromer  Highways 
Committee,  at  his  residence,  "  The  Warren."  Visits 
were  afterwards  paid  to  the  town's  store  yard,  the 
electric  lighting  works,  the  fire  station,  and  the 
destructor. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C.,  price  5s.).— The 
rapid  increase  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  and  Mr.  Case  has  done  a  valuable 
work  in  the  writing  of  this  book. — Southport  Guardian. 

Wigan  Corpoi-ation  Tramways. — The  borough  engi- 
neer of  Wigan,  Mr.  A.  T.  Gooseman,  has  recently 
reported  on  the  condition  of  the  whole  of  the  narrow- 
gauge  tramway  track  belonging  to  the  corporation. 
The  council  have  decided  to  remodel  about  4  miles  of 
tramway  track,  and  they  are  entering  into  a  contract 
with  the  Woods  Gilbert  Rail  Planer  Company.  The 
Tramways  Committee  have  decided  to  carry  out  a 
scheme  prepared  by  the  borough  engineer  for  a  new 
lay-out,  with  a  double  line  at  Standishgate,  Crompton- 
street,  doing  away  with  a  crossing  on  the  curve  and 
also  improving  the  radius  from  41  ft.  to  52  ft.  The 
estimated  cost  of  this  work  is  £1,126. 

Contracts  and  War  Prices. — In  consequence  of  the 
increase  in  the  cost  of  labour  and  fodder  on  account 
of  the  war,  the  Woodford  (Essex)  Urban  District 
Council  decided  to  determine  Messrs.  W.  &  0.  French's 
contract  for  collecting  house  refuse,  at  a  sum  of 
£696  per  annum  for  three  years  from  March  31,  1914, 
and  substitute  for  it  a  contract  at  £900  with  the  same 
firm.  The  chairman  (Mr.  W.  Henshaw,  j.p.)  s;ud 
this  would  no  doubt  come  as  an  unpleasant  surprise 
to  the  ratepayers,  but  the  council,  in  pure  equity, 
had  no  alternative.  They  had,  on  the  other  hand, 
llie  option  of  either  continuing  the  contract  at  the 
cud  of  the  term  or  making  a  better  bargain  elsewhere 
if  they  could. 
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SURREY    MAIN   ROADS. 


COUNTY  SURVEYOR'S  ANNUAL  REPORT. 

At  the  last  meeting  of  the  Surrey  County  Council, 
Mr.  A.  Dryland,  m.inst.c.e.,  the  county  surveyor, 
submitted  his  seventh  annual  report  on  the  main 
roads,  the  assisted  roads,  and  the  bridges  maintained 
by  the  county.  The  total  expenditure  on  main  roads 
certified  in  re-siject  of  the  year  which  ended  on  March 
31st  last  was  £93,318  12s.  lOd.,  the  estimate  sanctioned 
in  May  of  last  year  being  £114,957. 

"  There  has  therefore  been  a  less  expenditure  than 
estimated  for  amounting  to  £21,638  7s.  2d.,  the  two 
chief  reasons  being  the  inability  to  get  material  and 
the  delay  in  starting  the  surfacing  scheme.  The  re- 
F.ult  of  "this  under  expenditure  is,  unfortunately, 
visible  on  a  great  many  of  the  roads,  particularly 
those  subjected  to  heavy  traffic.  On  the  other  hand, 
no  loans  were  received  from  the  Road  Board,  and  the 
total  grants  amounted  to  only  £10,087,  against  an 
estimated  amount  (including  proposed  plant  loan  of 
£5,000)  of  £31,187.  The  effect  of  this  variation  is  that 
so  far  certain  amounts  which  should  have  been  paid 
for  out  of  loan  have  come  out  of  current '  account, 
and  will  be  the  subject  of  subsequent  adjustment  with 
the  Road  Board.  .  .  . 

RESTJEEACING. 

"  With  regard  to  resurfacing  works  carried  out  by 
the  aid  of  Road  Board  grants  since  1911.  the  slag  tar- 
macadam  has  continued  to  give  more  satisfactory  re- 
sults than  the  granite  tar-macadam.  Most  of  the 
lengths  of  the  last-named,  laid  in  1911,  have  been 
largely  patched,  and  now  require  refaeing.  In  some 
cases  this  has  already  been  found  necessary.  Some 
of  the  early  lengths,  of  slag  tai-macadam  now  require 
patching,  but  very  little  refaeing  is  yet  necessary. 

•'  The  pitch  grouting-  results  have  been  variable,  but 
not  to  my  mind  suflficiently  encouraging  to  invite  ex- 
tension. "  There  seems  a  great  difficulty  in  obtaining 
waterproofness,  and  the  surface  undoubtedly  is  more 
affected  than  most  by  summer  heat,  which  causes 
movement  in  the  material  and  subsequent  uneven- 
ness  and  ultimate  breaking  up. 

"The  a.sphaltic  surfaces  have  gone  through  the 
winter  well  on  the  whole.  Wliere  defects  have  de- 
veloped it  has  generally  been  found  to  be  due  to 
weakness  in  the  immediate  sub-crust  rather  than  im- 
perfection in  the  material  itself.  In  last  year's  esti- 
mate provision  was  made  for  commencing  a  large 
scheme  of  asjihalt  surfacing,  at  a  cost  of  £87,972,  sub- 
sequently increased  to  £91,630,  part  of  which— that 
at  the  north-west  corner  of  the  county  (Egham  urban 
district)— was  to  be  done  chiefly  by  contract,  and  that 
on  the  eastern  side  of  Ore  county  by  labour  employed 
directly  by  the  county  council,  with  special  plant  to 
be  purchased  by  means  of  a  free  loan  from  the  Road 
Board,  while  the  whole  scheme  was  to  t>e  financed 
by  way  of  grant  and  loan  from  the  Road  Board,  so 
tliat  the  cost  to  the  county  over  a  period  of  seven 
years  was  not  largely  to  exceed  the  previous  cost  to 
tlie  county. 

WAR    DIFFICULTIES. 

"  In  common  with  most  other  undertakings  these 
arrangements  have  been  very  greatly  disorganised 
by  the  war,  and  the  progress  has  Iseen  very  much 
less  than  was  anticipated.  With  regard  to  the  length 
executed  by  contract,  this  was  much  delayed,  and 
completion  "was  driven  into  the  very  wet  portion  of 
the  year.  The  portion  of  the  work  proposed  to  be 
carried  out  by  direct  labour  was  more  seriously  inter- 
fered with,  in  the  fir.-t  instance  the  formalities  which 
had  to  be  gone  through  in  obtaining  consents  to  loans 
l>efore  the  order  for  the  plant  could  te  given  occu- 
■  pied  a  long  period,  and  made  the  time  for  delivery 
late  in  the  summer.  The  outbreak  of  war  caused 
further  delay  in  the  comiiletion  and  delivery  of  the 
plants,  and  a  portion  of  the  plant — viz.,  two  motor 
lorries  out  of  three — was  commandeered  by  the  War 
Department.  The  result  of  these  delays  was  that 
work  was  not  commenced  until  the  second  week  in 
Septeml")er.  and  progress  was  hampered  by  the  loss 
of  the  lorries  and  difficulties  in  obtaining  delivery  of 
materials.  Moreover,  owing  to  complaints  arising 
from  residents  in  the  neighbourhood  of  the  asphalt 
surfacing  plant  as  to  smell  and  dust,  the  working  of 
this  plant  was  considerably  hampered,  and  it 
eventually  had  to  be  shifted  to  another  site.  The  nett 
result  of  this  accumulation  of  difficulties  is  that  only 
Ij  miles  of  the  doulile  coat  resurfacing  were  executed 
in  the  last  financial  year  instead  of  41  miles  which  it 
was  hoped  to  execute,  but  the  retaining  kerb  was  put 
in  for  a  further  4  miles  in  readiness  for  the  continua- 


tion of  the  surfacing  this  summer,  and  1|  miles  out 
of  3  miles  of  the  widening  south  of  Horley  were  also 
carried  out  during  the  winter  months. 

"As  regards  the  work  done  it  is,  I  think,  up  to  the 
highest  standard  of  work  of  its  class.  The  extremely 
wet  winter  and  heavy  traffic  disc-losed  no  defects,  and 
I  have  every  reason  to  believe  it  will  have  a  very 
extended  life.  The  plants  purchased  have  worked 
satisfactorily,  although  one  has  not  yet  been  proved 
to  give  the  lidl  outinit  anticipated.  The  one  motor 
lorry  supplied  by  Messrs.  Dennis  Bros.,  Limited,  has 
been  eminently  satisfactory,  having  done  an  enor- 
mous amount  of  haulage  and  enabled  the  work  to 
keep  going  when  railway  facilities  were  practically 
cut  off.  If  conditions  had  remained  normal  I  am 
satisfied  the  whole  scheme  would  have  worked  out 
quite  satisfactorily,  but  under  existing  conditions 
there  is  naturally  an  increase  of  cost,  as  there  is  in 
every  other  kind  of  work.  I  may  add  that  up  to  the 
time  of  writing  the  work  in  the  current  year  is  pro- 
ceeding satisfactorily,  if  somewhat  slowly.  Owing 
to  difficulties  having  arisen  in  regard  to  the  granting 
of  loans  by  the  Road  Board  the  financial  arrange- 
ments are  at  present  somewhat  disorganised,  but  I 
have  no  doubt  this  can  be  satisfactorily  adjusted 
when  more  normal  conditions  obtain. 

WEATHER    AND    TRAFFIC. 

"  The  early  part  of  the  year  under  review  was  very 
favourable  for  road  niuintenance,  but  the  heavy 
winter  rainfall — something  like  three  times  the  normal 
— was  exceedingly  detrimental  to  all  roads,  and  par- 
ticularly so  as  it  coincided  with  an  exceptional 
amount  of  heavy  traffic  due  to  war  conditions^  by 
which  this  county  was  probably  affected  to  a  greater 
extent  than  most  counties  owing  to  its  proximity  to 
large  army  centres  and  the  traffic  to  and  from  London 
;u  connection  therewith.  There  was  probably  some 
decrease  in  the  pleasure  traffic  during  August  and 
Septeml>er,  but  this  was  far  outweighed  by  the  great 
increase  in  the  delivery  of  materials  by  road  owing 
to  railway  difficulties  and  to  a  large  increase  in  the 
numl>er  of  Army  vehicles  using  the  road.s.  It  was 
very  noticeable,  too,  that  the  speed  and  loading  limits 
for  all  kinds  of  vehicles  were  practically  ignored, 
and  this  materially  accentuated  the  damage  done.  In 
this  connection  it  may  be  of  interest  to  the  committee 
to  learn  that  since  the  axle-weight  ascertainer  on  the 
Portsmouth  road  w-as  put  in  oi>eration  33  per  cent  of 
the  heavy  motor  cars  weighed  has  exceeded  the  regis- 
tered axle  weights,  and  the  one  traction  engine 
weighed  was  4  tons  4  cwt.  over  the  weight  for  which 
it  was  licensed.  It  is  evident  from  the  results  so 
far  obtained  that  overloading  is  very  general,  and  it 
is  most  desirable  that  it  should  be  checked. 


"The  spring  and  early  summer  were  favourable  for 
the  execution  of  the  work.  The  expenditure  on 
surface  tarring,  exclusive  of  the  contract  urban  dis- 
tricts, was  £12,980  16s.  5d.,  or  l-62d.  per  yard  super., 
as  compared  with  £13,667  16s.  4d.  and  l-69d.  per  yard 
super,  in  1913-14.  The  total  length  tarred  (exclusive 
again  of  the  contract  urban  districts)  was  170i  miles 
and  1,922,073  sq.  yds.,  as  against  171  miles  and 
1,935,^1  sq.  yds.  in  1913-14.  The  tar  again  stood  well 
on  the  lighter  traffic  roads,  and  particularly  on  the 
dry  subsoils,  such  as  the  chalk.  On  the  roads  with 
heavy  traffic  the  tar  surface  was  more  completely 
worn  off  than  usual  owing  to  the  continual  wet  in  the 
winter  months." 


A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.INST.C.E.  St.  Bride's  Press,  Limited,  24  Bride-lane. 
Fleet-street, E.G.  Price  2s.— Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  road  terms ;  in  addition  he  had  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new  language;  Mr.  Boulnois  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  meeum  which  no  one  has  attempted 
before. — Portsmouth  Times. 

"  Dust-ups "  with  the  Surveyors. — The  Alnwick 
Rural  District  Council  (says  a  writer  in  the  Ahiwirl- 
(lazrlte)  has  move  "  scraps  "  with  its  surveyors  than 
any  other  rural  council  I  have  known.  I  move  that 
the  clerk  communicate  with  the  rural  district  councils 
of  similar  areas  in  the  three  northern  counties 
enquiring  how  many  "dust-ups"  per  annum  they 
have  with  their  road  supervisors.  This  will  be  suffi- 
cient for  purposes  of  comparison  and  as  a  guide  to 
the  future  policy  of  the  Alnwick  Rural  Council  towards 
its  enemies — its  surveyors  ! 


The  Surveyor 
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The  Protection 
of  Ancient 
Buildings. 


In  many  of  our  cathedra] 
cities  and  older  boroughs  the 
protection  of  ancient  buildings 
is  an  important  part  of  the  citv 
or  borough  surveyor's  work.  In  most  cases  he  is 
fitted  to  carry  out  this  work,  not  only  by  his 
technical  abilities,  but  by  his-sympathies  and  local 
patriotism,  which  lead  him  to  endeavour  to  pre- 
serve their  historical  and  esthetic  chai'acter  when- 
ever it  is  possible  to  df)  so.  In  some  cases  the 
safety  of  the  oc-cupicrs  or  the  general  public 
demand  the  demolition  of  old  buildings  long  before 
the  surveyor  condemns  them  as  unsafe,  and  many 
cases  could  be  cited  of  old  buildings  having  been 
allowed  to  remain  standing  long  after  they  have 
become  dangerous.  This  is  especially  the  case  in 
many  of  the  half-timbered  buildings  found  in  our 
older  towns,  such  as  Worcester,  Chester,  or 
Shrewsbury.  Often  they  have  long  been  unin- 
habitable, and  the  owners  liavc  not  the  means, 
or  in  other  cases  the  inclination,  to  make  them 
safe,  and  prefer  to  jnill  them  down  rather  than 
go  to  the  expense  of  cairying  out  the  work 
necessary  to  make  them  safe.  The  repairs 
required  are  frequently  of  so  extensive  a  character 
that  it  becomes  a  question  of  rest<3ration  rather 
than  repairs,  and  often  nothing  short  of  rebuilding 
will  prove  satisfactory. 

The  paper  by  Mr.  Forsyth,  f.k.i.b.a.,  on  the 
"Protection  of  Ancient  Buildings,"  which  is 
reproduced  in  this  issue,  gives  much  useful  infor- 
mation with  regai'd  to  the  treatment  of  these  old 
buildings,  and  though  many  surveyors  will  not 
agree  with  all  that  he  has  written,  they  can  all 
learn  something  on  a  very  difBcult  and  trouble- 
some subject  from  his  paper.  In  advocating  the 
need  of  specialists  to  deal  with  these  ancient 
buildings,  he  quotes  the  case  of  a  T^ondon  borough 
surveyor  who  dealt  with  an  historic  building  in 
such  a  way  as  to  arouse  criticism,  and  who  after- 
wards admitted  that  the  views  expressed  by  an 
architect  specialist  would  have  led  to  more  satis- 
factory results,  had  they  been  carried  out,  than 
those  actually  carried  out  by  the  sm-veyor. 
Probably  this  does  not  prove  very  much,  as  most 
men,  and  certainly  both  architects  and  surveyors, 
arc  often  "  much  wiser  after  the  event."  On  the 
other  hand,  we  must  not  forget  that  the  strongest 
protests  against  the  worlc  candied  <'>ut  by  such  an 
eminent  architect  as  the  late  Sir  Gilbert  Scott,  or 
a  powerful  layman  like  the  late  Lord  Grimthorpe, 


in  the  repairs  or  restoration  of  oui-  cathedrals  or 
old  churches,  has  come  from  ai'chitects  them- 
sehes,  ]\Iuch  of  the  work  required  on  ancient 
buildings  and  structures  is  of  an  engineering  cha- 
racter rather  than  architectural,  and  it  is  the 
recognition  of  this  which  luis  led  to  the  employ- 
ment of  Sir  Frsmcis  Fox,  rather  than  an  archi- 
tect, to  repair  Wincliester  Cathedral  and  many 
of  our  old  bridges.  Grouting  under  pressiu'e  is 
undoubtedly  very  useful,  not  only  in  the  case  of 
old  churches,  but  also  for  bridges ;  and,  as  men- 
tioned in  the  discussion  on  Mr.  Forsyth's  paper, 
it  has  been  found  very  useful  in  the  preservation 
of  Chester's  historic  walls.  It  is  also  very 
valuable  for  imder-pinning  old  buildings  and 
bridges. 

It  must,  however,  be  recognised  that,  while  it 
is  possible  in  the  case  of  many  old  bridges  so  to 
repair  them  that  they  will  probably  be  stronger 
than  they  were  when  first  built,  it  is  not  always 
wise  to  do  so.  The  increased  weight  and  volume 
of  modern  motor  traffic  renders  them  inadequate, 
and  even  when  repaired  they  are  under  this 
increased  traffic  often  unsafe.  Many  of  the 
bridges  may  be  picturesque  as  ruins,  but  they  are 
often  so  steep  and  so  narrow  as  to  be  useless  for 
the  purpose  they  were  intended  to  serve,  and 
they  are  a  hindrance  to  the  development  of  the 
district  in  which  they  are  found.  They  would 
be  much  better  if  replaced  by  new  bridges  more 
suited  to  the  requirements  oJE  present-day  traffic 
conditions.  There  is  no  reason  why  a  modem 
bridge  should  not  appeal  to  the  sympathies  of  the 
artist  or  man  of  taste  equally  with  an  old  bridge. 
It  is  largely  a  question  of  design  and  the  use  of 
suitable  materials,  for  many  modern  bridges  have 
much  more  pleasing  lines  and  proportions  than 
tho  older  bridges  which  they  have  replaced. 
While  most  of  the  methods  recommended  by  Mr. 
Forsyth  can  be  safely  adopted,  the  use  of  tiles  for 
repairing  rubble  or  ashlar  walls,  as  shown  in 
several  illustrations  in  his  paper,  appears  to  be  in 
very  questionable  taste.  A  coloured  patch  on  a 
Dutchman's  "  breeks"  may  look  very  picturesque, 
but  it  is  not  quite  the  fashion  one  would  expect 
a  self-respecting  Englishman  to  adopt.  The 
ancient  Komans  used  tiles  very  often  in  their 
rubble  walls,  and  the  mediaeval  masons  frequently 
did  the  same,  but  they  did  it  largely  for  the  same 
reason  as  the  "  jeiry  builder  "  will  use  "  bats  " 
or  "  shoddies  " — cheapness — and  not  to  improve 
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the  appearance  or  stability  of  the  work.  At  the 
best,  it  is  incongruous  to  patcli  an  ashlai-  wall 
with  tiles,  and  if  their  use  is  intended  to  convey 
the  idea  that  it  is  mediaeval  work,  then  it  is  mis- 
leading and  a  sham. 


Professor 
Schuster's 
Presidential 

Address. 


Professor  Schuster's  presi- 
dential address  to  the  British 
Association  at  Manchester  was, 
we  think,  particularly  interest- 
ing in  the  passages  in  which  he 
discussed  the  task  of  defining  the  qualities  of 
intellect  and  temperament  whjcli  are  necessary 
to  success  in  different  pm-suits — science,  engineer- 
ing, and  commerce.  We  ai-e  crudely  in  the  habit 
of  separating  oui-  human  material  into  depart- 
ments, and  of  insisting  that  special  gifts  are 
associated  with  different  occupations.  Professor 
Schuster  regards  this  as  a  fallacy,  and  he  is  right, 
for  experience  teaches  us  that  it  is  by  a  combina- 
tion of  many  qualities,  not  the  prominence  of  one 
quality  only,  that  a  man  of  business  is  capable  of 
managing  large  and  complicated  transactions. 
Professor  Schuster  summed  up  this  part  of  his 
thesis — the  demand  on  the  one  hand  for  men  of 
business,  and  on  the  other  foi-  scientific  methods 
— in  a  few  cogent  words  when  he  declared  that 
"every  method  that  leads  to  a  con-ect  result 
must  be  called  a  scientific  method."  What 
requires  substantiating,  he  proceeded  lo  say,  is 
that  scientific  ta-aining  is  better  than  other  train- 
ing for  discovering  the  con-ect  method,  and  the 
proof  of  this  has  not  been  and  cannot  be  given. 

In  expansion  of  his  doctrine,  Professor  Schuster 
remarked  that  the  most  fatal  distinction  that  can 
be  made  is  the  one  which  brings  men  of  theory 
into  oppa^ition  to  men  of  practice,  without  regard 
to  the  obvious  truth  that  nothing  of  value  is  ever 
done  which  does  not  involve  both  theory  and 
practice.  "Why,"  the  speaker  asked,  '''does 
a  theory  fail  though  it  may  be  sound  in  reason- 
ing ?  It  can  only  do  so  because  every  jn'oblem 
involves  a  much  larger  nuinber  of  conditions  than 
those  which  the  investigator  can  take  into 
account.  He  therefore  rejects  those  which  he 
believes  to  be  unessential,  and  if  his  judgment  is 
at  fault  he  goes  wrong.  But  the  practical  man 
will  often  fail  for  the  same  reason.  When  not 
supported  by  theoretical  knowledge  he  generalises 
the  result  of  an  obsei-vation  or  experiment,  apply- 
ing it  to  cases  where  the  result  is  determined  by 
an  altogether  different  set  of  conditions.  To  be 
infallible  the  theorist  would  have  to  take  account 
of  an  infinite  number  of  circumstances,  and  his 
calculations  would  become  unmanageable,  while 
the  experimenter  would  have  to  perform  an  infinite 
number  of  experiments,  and  both  would  only  be 
able  to  draw  coixect  conclusions  after  an  infinite 
lapse  of  time.  They  have  to  trust  their  intuition 
in  selecting  what  can  be  omitted  with  impunity, 
and,  if  they  fail,  it  is  mainly  due  to  the  same 
defect  of  judgment.  And  so  it  is  in  all  pro- 
fessions;  failure  results  from  the  omission  of 
essential  considerations  which  change  the  venue 
of  the  problem."  Professor  Schuster's  address 
was  m  almost  every  respect  an  exception  to  the 
rule  which  has  made  similar  orations  in  the  past 
distmguishable  more  for  abstruseness  than 
practicalness,  and  it  is  quite  conceivable  that  in 
handling  his  subject  as  he  did  he  has  done  more 
real  service  to  the  worid  than  half  a  score  of 
learned  dissertations  on  remote,  startling,  and 
sometimes  not  very  comprehensible  scientific 
hypotheses. 


Sanitation  ■^'  ^'"'  i'e''ciit  amiuiil  meeting 

in  War  Time.       ''■'"-'  conference  of  the  Midland 
centre     of     the     Sanitai-v     In- 
spectors   Association  at  Lichfield,  the  pre'vailin^ 
note  was  the  necessity  for  maintaining  the  public 


health  services  of  the  country  in  the  highest 
passible  state  of  efficiency  during  (lie  poriiid  of  the 
war.  The  main  item  on  the  n^rnda.  \\  as  the 
reading,  by  Mr.  H.  H.  Speai-s,  of  W  rsl  Brounvich, 
of  a  paper  with  the  rather  unconventional  title 
"In  Chastened  Mood."  In  the  coiu-se  of  his 
remarks  Mr.  Spears  pointed  out  that  the  work  of 
sanitary  inspectors  has  necessarily  been  curtailed 
owing  to  the  comparativelj'  large  number  who 
have  responded  to  their  country's  call,  either  as 
recruits  or  in  the  special  sanitary  detachments 
which  have  been  fonned  in  connection  with  the 
Royal  Army  Medical  Corps.  In  these  ch-cum- 
stanoes  he  entered  an  emphatic  protest — with 
which  we  entirely  agree — against  the  demands 
which  are  being  made  in  certain  quartere  for  a 
j)ractical  cessation  of  public  health  ■(^-ork  during 
the  period  of  the  wai'.  Nothing  could  be  more 
mischievous,  for  of  all  tlie  public  seiwices  which 
may  be  fairly  described  as  "  necessary,"  none 
ai-e  more  iinport.ant  than  that  of  applied  sani- 
tation. Mr.  Spears  proceeded  to  point  out  that, 
from  all  that  we  can  learn,  the  activities  of 
sanitarians  in  France  or  Belgium  have  been 
strikingly  successful  in  preventing  the  spread  of 
disease,  which  in  all  previous  campaigns  has 
exacted  a  far  heavier  death  toll  than  shot  or  shell. 
From  letters  received  from  those  at  the  Front,  it 
appears  that  all  the  materials  necessary  to  Icindle 
a  gi-eat  conflagration  abound.  Conditions  which 
we  regai'd  as  revoltingly  insanitary  have  to  be 
dealt  with,  and  it  is  only  by  the  heroic  and  devoted 
efforts  of  the  sanitary  branch  that  grim  ]3estilenee 
does  not  walk  unmolested  in  the  ranks  of  our 
brave  soldiers. 

Surely  the  relatively  clean  IMll  of  health  i)re- 
sented  by  most  of  our  forces  must  be  accredited 
to  persistent  public  health  propaganda.  Then, 
again,  there  has  been  the  \\-ork  performed  by 
sanitary  inspectors  in  our  own  country.  It  is  no 
small  matter  for  a  busily-employed  health  officer 
worldng  in  a  rural  or  semi-rural  area  suddenly  to 
have  the  normal  population  of  liis  district  doubled 
or  even  trebled  by  the  irruption  of  militai-y  forces. 
All  his  available  resources  are  heavily  taxed  by 
demands  for  the  removal  and  disjiosal  of  refuse, 
tlie_  protection  of  water  and  food  supplies,  the 
maintenance  of  billet-s  in  a  sanitary  condition,  and 
the  prevention  of  overcrowding,  and  here,  again, 
tlie  remarkably  small  incidence  of  preventable 
disease,  considering  the  presence  of  large  aggre- 
gations of  men,  is  a  striking  testimony  to  the 
efficacy  of  sanitary  work.  No  one  would  aver 
that  precautions  of  this  character,  involving  as 
they  have  done  expenditure  of  public  and  private 
moneys,  have  not  been  amply  justified,  and  the 
most  rigid  economist  would  hesitate  to  prescribe 
any  slackening  of  sanitary  effort  in  these  diivc 
tions.  In  these  circumstances  it  is  evident  tlial 
some  limit  must  be  imposed  upon  the  cry  for 
municipal  economy.  No  doubt  economies  should 
be  exercised  \^'herever  practicable  without  pre- 
judicing vital  public  services,  but  the  public 
health  must  first  be  safeguarded.  Mr.  Spears  is 
to  be  congratulated  on  having  restated  these 
truths  with  so  much  lucidity  and  conviction. 


The  Trend 

of  Modern  Road 

Construction. 


Ill  a  recent  issue  of  Tun 
Surveyor,  the  writer  of 
"Things  One  Would  Like  to 
Know  "  suggested  that  some 
useful  information  might  be  obtained  if  Apjien- 
dix  2  of  the  Fifth  Annual  Eeport  of  the  Boad 
JSoard  were  dissected  so  as  to  show  the  areas  of 
roads  treated  in  \'arious  \\'avs  under  the  gra.nts 
made  by  the  Road  BocU'd.  "  An  endeavour  has 
been  made  to  do  this  with  the  first  part  of  the 
appendix  only,  so  far  as  England  alone  is  con- 
cerned, and  leaving  out  Scotland,  Ireland,  and 
Wales.  Wood  paving  and  certain  proprietary 
articles  have  also  been  left  ont,  and  in  some  case's 
where    the    treatment    adopted    appeared    to    be 
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somewhat  viigue  uo  notice  has  been  takcu,  and 
in  oue  or  two  cases  where  the  treatment  of  the 
road  lias  not  been  divided  between  two  methods 
mentioned,  about  haJf  and  lialf  ha«  been  taken  us 
the  ligure. 

The  resiihs  are  somewhat  interesting,  as  they 
show  the  liU-ge  lU-ea  of  road  snrfac«s  in  England 
which  have  been  tsu'red  i)\  means  of  grants  alone 
during  the  year  1914.  'J'liis  amounts  to  no  less 
tluui  something  slightly  over  10,500,000  s(j.  yds., 
and  when  it  is  considered  that  a  very  lai-ge  amount 
i'i  work  of  this  description  is  also  cai-ried  out  in 
the  ordinarv  way  of  maintenance,  out  of  income, 
it  is  evident'  that  surface  tiui-ing  has  lost  none  of 
its  popuhu-ity  among  sin-veyors,  although  com- 
plaints are  still  made  in  some  counties  its  to  this 
treatment.  The  next  in  populai-ity  appews  to 
be  slag  co\erod  with  tai-,  in  which,  of  course,  is 
included  Tarmac,  the  area  covered  having  been 
about  2, 07s, 000  sij.  ^ds.  This  is  closely  followed 
by  tar-macadam,  the  tigiu'e  in  this  case  l)fing 
about  1,1!I.'),0(K)  sq.  yds.  Nearly  the  whole  of 
this  is  for  granite  coated  with  tar,  which  sliows 
that,  notwithstanding  tlie  recent  controversy  as 
to  whether  granite  is  the  right  stone  to  use  for 
tliis  piu-pose,  it  still  holds  its  own.  The  next  in 
'>rder  is  what  nia^'  be  called  bituniinous  carpeting, 
lif  which  about  l.lii'i.OOO  sq.  yds.  were  laid,  but 
this  figure  is  swelled  by  the  adoption  of  this 
method  to  a  large  extent  in  and  near  London, 
where  it  has  lately  become  very  popular.  The 
next  in  order  is  pit-cli  grouting,  or  grouting  with 
various  proprietary  articles,  as  the  figures  for  this 
give  an  area  of  about  995, 0(K)  s(|.  yds.  It  is 
rvident,  therefore,  that  although  there  have  been 
some  failiu-es  with  regard  to  this  system,  it  is  still 
kxjked  upon  with  favour  in  some  districts.  With 
ifgard  to  stone  sett  paving  on  concrete,  neiu'ly 
•2it(),(t(M)  sq.  .vds.  have  been  laid,  but  it  shows  that 
tiicre  is  still  a  field  for  this  class  (>i  jiavement 
imder  certain  conditions. 

A  considerable  amount  of  labour  was  involved 
in  dissecting  the  figures,  and  they  may  not  be 
actually  accurate,  but  tiiey  are  sufficiently  reli- 
able to  iict  fis  a  guide  as  to  what  has  been  done  in 
the  direction  of  road  work  for  the  period  under 
review.  'Hie  report  of  the  lioad  I'ioiu'd  as  it  stands 
nnly  consists  of  very  dry  statistics,  but  to  a  keen 
student  who  has  the  leisui'e  there  are  no  doubt 
many  facts  which  might  be  useful  if  extracted  by 
patient  and  lat)orious  "  digging." 


D. „,!(»., I  I'    '^    iifJt    long    smce    an    m- 

uiofo,  c..^„i.,        spector    of    the    Local    dovern- 

Water  Supply.  .     ii        i       •    ^    i     u      n-     i 

ment    Board    visited     nradlord 

tor  the  purpose  of  inquiring  into  the  city  council's 
cont-ention  that  the  comjiletifm  of  the  dujilication 
of  the  pipe-line  from  the  Nidd  Valley — the  chief 
f>f  the  works  now  proceeding  in  connection  with 
the  water  undertaking  of  the  corporation — was 
essential  to  the  industry  and  welfare  of  the  city. 
The  valley  of  the  Nidd,  over  30  miles  away,  is  the 
main  som-ce  of  Bradford's  water  supply.  The 
uater  collected  from  18,200  a<;res  of  gathering 
1,'iound,  consisting  chietly  of  moorland,  and  stored 
in  the  valley,  is  brought  bo  the  city  tiirougli 
tunnels,  aqueducts  in.  cut-and-cover  work,  and 
large  cast-iron  and  steel  pipes.  Some  twenty 
,\ears  ago,  when  the  first  main  cajjable  of  deliver- 
ing 10,000,000  gallons  a  day,  was  laid,  the  large 
permanent  works,  such  as  tunnels  and  aqueducts, 
were  constructed  with  a  capacity  of  20,000,000 
gallons  a  day  in  contemplation  of  the  time  when 
the  city  would  require  additional  supplies.  That 
time  having  been  reached,  the  corporation  are 
engaged  in  duplicating  the  main,  an  undertaking 
involving  the  laying  of  a  second  pipe-line  nearly 
15  miles  in  length  and  an  expenditure  estimated 
at  ,£200,fX)0.  The  work  has  been  in  prf)gress  for 
some  time,  large  numbers  of  pipes,  36  in.  in 
diameter,  have  been  deposited  along  the  corpora- 


lion's  easement,  and  in  the  Aire  Valley  a  con- 
siderable length  of  the  line  has  been  laid. 

The  Local  Government  Board  now  propose  to 
sti^p  this  work.  The  board  have  intimated,  in 
<^tfect,  (IJ  that  they  are  prepared  to  approve  the 
expenditure  which  has  been  incimed  diuing  the 
negotiations  between  tlie  board  and  the  corpora- 
tion; (2)  that  they  are  prepared  to  consider  an 
application  for  sanction  to  raise  such  moneys  as 
may  be  necessary  to  complete  the  work  in  the 
Aire  Valley,  which  is  now  approaching  completion; 
and  (3)  that  they  consider  the  work  which  is 
(irincipally  in  the  Whiu-fe  Valley  and  beyond 
siiould  be  immediately  suspended,  and,  similarly, 
works  adjacent  to  the  new  Augrain  reservoir  in 
tiie  Nidd  Valley.  Tlie  decision  of  the  board  has 
come  as  a  surprise  to  the  corporation,  and  there 
is  a  probability  of  further  representations  being 
made,  inasmuch  as  it  is  feared  that  if  the  work 
is  stopped  there  will  be  the  risk  of  a  serious 
siiortage  of  water  next  year  slmuld  llie  summer 
be  a  dry  one. 


The  Disposal  /^  ,  V^^^^^,    of     the    report, 

ot  Trade  Wastes.  "'"'•^.^  "«  pr'j^tecl  in  our  issue 
ol  August  27th,  upon  the 
Ninth  ileport  of  the  Itoyal  Commission  on  Sewage 
l)is[iosal  is  very  illuminating.  It  is  viritten  by 
the  two  chief  officials  of  a  rivers  board  for  the 
purpose  of  informing  the  members  of  the  board  as 
to  the  efiect  of  the  recommendations  of  the  Royal 
Commission  if  thev  were  |)ut  into  operation.  The 
autiiors.  Dr.  H.  Maclean  Wilson  and  Mr.  H.  T. 
Calvert,  have  such  a  wide  practical  experience  in 
the  subject  upon  which  they  writ-e  that  their  views 
must  be  accMipted  with  great  respect,  and  will 
undoubtedly  be  given  careful  consideration  when 
tile  time  arrives  for  the  drafting  of  any  Bill  that 
may  be  brought  forward  to  place  the  recom- 
niondations  of  the  H(»yul  Coiiiinission  upon  the 
Statute  Book. 

One  of  the  points  made  by  the  authors  which 
strikes  the  ordinary  reader  very  forcibly  is  that 
the  commission  admit  that  tliey  have  been  quite 
unable  to  complete  the  investigations  they  desired 
to  make,  and  it  is  not  suri)rising  tliat  the  authors 
regret  that  the  commission  committed  themselves 
to  sueii  important  recommendations  without 
having  been  able  to  study  the  various  questions 
more  closely.  Another  interesting  paragraph  is 
that  in  which  the  authors  describe  the  various 
legal  proceedings  which  may  take  place  if  the 
i'e('ommendations  of  tlie  conuiiission  are  adopted 
and  a  manufacturer  decides  to  object  to  the 
standard  of  purification  fixed  by  the  rivers  board 
for  his  effluent.  Some  people  think  that  all  laws 
are  made  in  the  interest  of  the  legal  pi'ofessions, 
and  there  would  certainly  seem  to  be  some  basis 
for  such  a  view  in  this  case.  The  authors  state 
their  case  mildly  when  they  say  that  the  pro- 
cedure of  the  rivers  board  would  certainly  not  be 
any  more  direct  or  less  cumbrous  than  at  present, 
and  that  it  would  leave  many  opportunities  for 
delay  on  the  jjart  of  the  manufacturer.  Again, 
it  is  jjointed  out  that  the  alterations  of  the  law 
suggested  by  the  commission  seem  expressly  to 
nulUfy  the  recommendations  that  there  should  be 
[M-escribed  standards,  since  it  is  sug.gested  that 
they  can  be  altered  in  any  individual  case  on 
appeal  either  by  the  rivers  board  or  the  manu- 
facturer. These  and  other  criticisms  are  very 
much  to  the  point.  Indeed,  the  whole  report  is 
of  great  interest,  and  will,  we  feel  sure,  be  foimd 
of  great  value  in  a  very  much  wider  circle  than 
the  rivers  board  for  which  it  was  primarily  written. 


Sewage  Pumping.— The  borough  engineer  of  Mar- 
Kate,  Mr.  Ernest  A.  Borg,  would  like  to  cojnmUnicate 
with  any  municipal  engineer  who  has  sewage  pumps 
driven  by  gas.  or  oil  engines,  through  gearing,  and 
without  any  belting. 


^80 


THJE  SDHVKYOJEl  AND  MDNICIPAL      sepikm.er  lu  i us 


Camp  Sanitation/ 


By   H.    K.    KENWOOD,    m.b.,    D.i'.ii.,    f.r.s.k.,   'IV-inpoi-aiy    Lieutenant-Colouel    K.A.M.C. 
Professor  of  Hygieue  and  I'ublic  Health  in  the  University  of  Loudon. 


As  military  camps  may  iireseat  sucli  a  va.riety  of 
Ijrovisions  as  to  sanitation,  one  wlio  opens  a  discus- 
sion on  "  Camp  Sanitation,"  and  lias  but  a  few 
minutes  to  devote  to  the  s.ubjeot,  must  decide  what 
kind  of  camp  shall  be  selected  and  what  branch  of 
sanitation  shall  be  chosen  for  reference.  I  conclude 
that  it  is  desirable  at  this  meeting  to  deal  with  the 
semi-permanent  (hutted)  camps  which  now  abound 
in  this  country.  Indeed,  I  cannot  claim  a  detailed 
acquaintanceship  with  others.  I  propose  therefore  to 
devote  my  few  remarks  to  the  collection  and  dis- 
l^osal  of  human  faeces  in  such  camp;^..  What  are  the 
methods  adopted,  and  how  do  they  compare  from  the 
sanitary  and  economic   standpoints  ? 

The  method  which  has  been  commonly  selected  is 
a  pail  system,  with  the  pail  contents  disposed  of 
either  upon  land  or  by  cremation  in  a  destructor. 
In  the  former  case  the  work  of  removal  and  disposal 
is  performed  by  local  contractors,  and  results  are 
dependent  upon  an  available  area  of  suitable  soil, 
an  area  which  is  safe  from  the  standpoint  of  local 
water  supijly,  and  which,  while  not  too  distant  from 
camp,  is  outside  the  half-mile  limit;  the  employment 
of  proper  tumbrils,  with  watertight  covers;  a  fairly 
good  road  from  the  camjj  to  the  area ;  and  the  suit- 
able application  of  the  fseces  to  the  soil.  All  these 
demands  must  be  met  tefore  such  a  method  can  be 
recommended;  and  it  has.  been  found  very  necessary 
to  keep  the  contractor's  arrangements  under  super- 
Vision.  Indeed,  the  existing  terms  of  agreement  with 
such  contractors  need  considerable  strengthening. 
It  .should  l>e  required  that  the  nightsoil  shall  not  be 
merely  dumped  on  any  area,  but  tliat  it  shall  be 
dug  or  ploughed  in.  or  trenched,  within  twenty-four 
hours;  and  that  the  area  it  is  proposed  to  utilise 
should  always  be  approved  of  by  the  General  Officer 
Commanding  and  the  district  medical  officer  of 
health.  As  no  trouble  is  to  be  anticipated  from  the 
breeding  of  flies  if  the  material  is  well  spread  out, 
it  does  not  seem  necessary  to  require  that  the  faeces 
shall  be  covered  with  more  than  a  few  inches  of  eartli. 
The  terms  of  payment  vary  somewhat  in  different 
districts,  but  the  long  cartage  involved  makes  this 
method  a  costly  one;  and  the  effect  of  the  adoption 
of  the  above  suggestions  wath  reference  to  the  con- 
tracts would  add  to  the  costs,  and  may  lie  to  the 
difficulty  in  securing  such  contracts  in  some  dis- 
tricts, owing  to  the  scarcity  of  labour. 

By  the  cremation  of  the  pail  contents  upon  the 
camp  area  the  expense  of  transport  is  materially  re- 
duced, but,  the  other  expenses  involved  combine  to 
make  the  system  costly.  The  arrangements  made  in 
this  country  take  the  form  of  either  small  unit  de- 
structors, capable  of  dealing  with  the  daily  faeces  of 
a  battalion,  and  located  within  the  camp  area,  or  a 
larger  destructor,  or  destructors,  to  serve  two  or  more 
units,  placed  on  an  outlying  part  of  the  camp  to 
leeward  of  prevailing  winds.  In  either  case  satis- 
factory results  are  dependent  upon  the  employment 
of  a  considerable  proportion  of  readily  combustible 
material;  a  propier  admixture  of  this  material  with 
the  faeces,  and  the  skilled  feeding  and  working  of 
the  destruotor.  In  addition  to  a  certain  amount  of 
suitable  dry  camp  refuse,  sawdust,  shavings,  breeze, 
&c.,  generally  have  to  be  burnt  with  the  ffeces  (or 
faeces  and  urine  in  some  cases),  and  these  materials 
are  at  a  high  price  when  delivered  to  an  outstanding 
■  camp.  With  the  small  unit  destructors  the  cost  is 
less,  mainly  because  they  are  disposed  adjacent  to 
the  latrines,  and  so  hand  transport  becomes  possible 
and  the  expense  of  cartage  is  saved.  The  large  de- 
structors vary  in  their  results,  but  they  are  generally 
far  less  satisfactory  than  the  small  unit  destructors, 
they  are  more  costly,  and  they  often  fail  to  meet 
m-.htary  requirements;  but  both  forms  often  break 
down  in  practice,  especially  in  wet  weather.  In  this 
cremation  system  the  main  problem  is  the  supply 
of  suitably  trained  labour,  and  the  keeping  down  of 
the  cost  of  this  item.  One  has  commonly  found  the 
.same  type  of  destructor  to  be  producing  good  results 
in  one  camp  and  dismally  failing  in  another,  and,  of 
course,  the  explanation  is  the  human  element.  Sug- 
ge.stions  for  reducing  the  working  expen.?es  take  the 
form  of  a  light  railway  to  the  large  destructors,  and 

■  Paper  read  at  the  sessioDal  meetiPc  of  ihe  Royal  Sauitary  Institute 
Ueld  on  Friday  and  Saturday  last  at  Brighton. 


the  cheapening  of  labour  by  the  emjiloyment  of  a 
jiro'portion  of  Class  "B"  soldiers  (invalided  home 
and  unfit  for  the  front)  in  the  working  of  the  in- 
cinerators  antl   regijuental  transport. 

Of  course,  therf  are  comparatively  cheap  methods 
of  incineration,  largely  practised  in  military  camjis 
in  America,  such  as  the  American  "oil  pits."  I  have 
seen  two  of  the.se  working  very  satisfactorily  upon 
Salisbury  Plain.  They  consisted  of  chalk  pits  4^  ft. 
deep,  and  from  10  to  12  ft.  'square,  and  in  each  of 
these  pits  the  faeces  and  urine  of  two  battalions  were 
disposed  of  in  from  ten  to  twelve  hours  by  means 
of  five  gallons  of  paraffin  oil  and  four  bags  of 
shavings.  The  pit  contains  a  false  bottom  of  per- 
foialed  stout-gauge  eoriii'jal.Ml-ii.ui  sheets,  and  the 
urine  cullect.>;,  below  tlii>  phit  im  m,  when  the  burning 
(lil  floating  upon  it  ra|iiill\   .'\  :i|hii  ates  the  urine  and 

leads  to  the  conipt  li-  riiiiil,ii~l  i il    the  mixture  of 

fa?ces  and  shaviiiti-  ,  m|.|hiiIi.(I  iii.nn  ihr  false  bottom. 

Latterly,  as  tlie  ii--ull  ni  r.xj.eriiiiciital  ion,  this  pro- 
vision  has  been  modified  in  the  following  directions: 
A  long  lined  pit,  4  ft.  in  breadth  and  21  ft.  in  length, 
receives  the  urine  and  faeces,  and  riuming  below  the 
whole  length  of  steel  floor  is  a  narrow  chamber, 
which  is  maintained  at  a  fierce  heat  by  three 
"Primus"  blowers,  burning  ijaraffln.  These  im- 
provements have  the  effect  of  reducing  the  cost;  for 
each  such  pit  deals  with  the  faeces  and  urine  of  four 
battalions  a  day,  with  a  saving  in  the  labour  and 
of  the  fuel  (shavings,  &c.)  which  formerly  had  to  be 
employed.  I  am  informed  that  at  a  distance  of 
50  yds.  the  fumes  of  these  pits  do  not  give  rise  to 
any  complaint  from  offensive  odours.  Of  course,  it 
is  recognised  that  such  pits  must  be  placed  at  least 
50  yds.  from  the  nearest  huts,  and  that  their  use  in- 
volves the  expense  and  other  drawbacks  of  cartage. 

Where  the  faecal  pail  sys.tem  is  adopted  there  always 
remains  the  difficulty  of  disposing  of  another  dan- 
gerous part  of  human  camp  refuse — viz.,  the  urine. 
It  is  unnecessary  for  me  to  dwell  upon  the  dangers 
of  using  urine  pits  in  many  camps,  and  the  spillage 
which  is  inseparable  from  the  collection  and  removal 
of  the  urine ;  nor  need  I  do  more  than  remind  you 
that  it  is  difficult  and  costly  to  provide  for  the  dis- 
posal of  all  the  urine  by  destructors.  These  facts  are 
responsible  for  the  provisions  of  drains  in  most  of 
our  hutted  camps  to  take  the  urine  and  sullage 
waters.  Where  this  is  done  it  is  easily  practicable 
in  most  cases  to  provide  water-closets,  and  to  thus 
instal  a  complete  water-carriage  system  for  the  camp. 
The  urine  and  sullage  waters  have  to  be  dealt  with 
siniilarly  to  sewage,  and  the  inclusion  of  the  faeces, 
while  necessitating  some  extension  of  purification 
plant,  or  of  land  for  irrigation,  would  tend  to  make 
the  production  of  a  suitable  effluent  more  easy,  and 
no  extra  hands  would  be  necessary  for  management 
pinpcses. 

THE    WATBR-CAERIAGE    SYSTEM. 

It  is  unnecessary  for  me  at  this  meeting  to  dwell 
at  length  upon  the  sanitary  advantages  of  the  water- 
carriage  system  over  the  other  systems.  It  entails 
no  handling  of  pails  and  no  cartage  of  faeces,  and 
therefore  there  is  no  .spillage ;  and  as  the  surface  soil 
of  the  camp  is  kept  free  from  such  contamination, 
the  fly  and  dust  dangers,  and  the  risk  of  boot-carried 
infection  of  the  huts  practically  disappear,  and  with 
them  much  opportunity  for  the  spread  of  enteric 
fever  when  the  disease  is  introduced  into  the  highly 
susceptible  camp  population.  Our  experience  of  con- 
servancy systems  in  civil  communities  awak'en.=.  mis- 
givings, which  are  not  reduced  by  a  study  of  military 
camp  experiences;  and,  where  the  dangers  insepar- 
able from  such  systems  in  crowded  communities  can 
be  practically  prevented  at  little  or  no  extra  cost, 
one  is  naturally  favourable  to  such  a  course  in  con- 
nection with  camp  communities  in  which  sanitary 
inspection  and  control  and  the  sanitary  discipline  of 
the  men  leave  something  to  be  desired.  In  the  new 
army  plan  of  hutted  camps,  where  the  latrines  are 
placed  between  the  lines  of  huts,  I  am  of  opinion 
that  such  latrines  should  always,  where  possible, 
have  water-closets  installed. 

The  water-carriage  system  with  ran^e  water-closets 
(separate  pans  and  automatic  flush)  has  rarely  been 
installed  in  the  first  instance  in  coiuiection  with  our 
semi-permanent    camps;   but,  in    eases  where    urine 
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and  sullage  waters  are  already  received  into  6-in. 
cpnient-jointed  mains,  these  will  generally  suffice  for 
a  complete  water-carriage  system  to  be  introduced, 
involving  a  water  supply  which  should  not  l:>e  less 
than  12  gallons  per  head  per  diem. 

In  the  water-carriage  system  satisfactory  results  are 
dependent  upon:  A  sufficiency  of  water  at  the  camp. 
and  the  adequate  protection  of  the  flushing  cisterns 
and  pipes  in  exposed  water-closet  compartments; 
sufficient  fails  for  the  drains  and  purification  plant; 
a  suitable  discharge  for  the  crude  sewage  or  effluent ; 
and.  where  purification  plant  and  land  irrigation  are 
provided,  one  or  more  men  to  look  after  matters,  and 
tliese  men  should  be  under  proper  sanitary  super- 
vision. (Such  provision,  along  with  an  extra  large 
area  of  land,  will  generally  secure  satisfactory  results, 
even  when  the  nature  of  the  land  is  far  from  ideal 
for  sewage  irrigation.)  Where  bacterial  purification 
plant  has  to  be  provided  and  a  high-grade  effluent 
has,  owing  to  local  topographical  and  other  circum- 
stances, to  be  maintained,  this  system  is  costly  a? 
to  installation ;  but,  with  water  at  a  reasonable  cost. 
the  expen.se  of  upkeep  is  extremely  low  as  compared 
with  other  systems. 

For  the  above  reasons  I  share  the  view  with  many 
others  that,  where  practicable,  a  complete  water- 
carriage  system  should  always  be  provided  in  semi- 
permanent camps.  A  water-carriage  system  is  par- 
ticularly desirable  when  snch  camps  are  situated  in 
the  immediate  outskirts  of  towns;  it  is,  moreover,  by 
far  the  cheapest  provision  that  can  be  made  when 
existing  sewers  are  capable  of  taking  the  camp  .sewage. 
or  when  (as  in  many  instances)  a  reasonable  length 
of  pipe  will  conduct  it  info  the  sea.  There  are,  of 
course,  many  local  circumstances  which  have  to  l>e 
weighed  before  deciding  as  to  whether  a  water- 
carriage  system  with  a  purification  plant  is  prac- 
ticable, and  can  be  provided  at  a  reasonable  cost; 
but,  as  there  can  be  no  question  of  its  being  the  most 
sanitary  form  of  provision,  I  would  advocate  it  even 
if  it  involved  some  additional  cost  as  compared  witli 
alternative  systems.  I  have  had  the  advantage  of 
seeing  some  estimates  of  the  comparative  cost  of  thr 
different  systems  I  have  alluded  to,  and  these  have 
been  prepared  by  one  who  brings  expert  knowledL'c 
and  great  experience  to  bear  upon  such  matters 
These  estimates  relate  to  special  camps,  and  there- 
fore vary  with  local  circumstances.  So  far  as  the 
water-carriage  system  is  concerned  they  mostly  relate 
to  the  installation  and  running  expenses  of  converting 
a  pail  system  into  a  water-carriage  system  in  camps 
where  the  sullage  and  urine  drains  already  installed 
are  capable  of  taking  the  water-borne  sewage.  In 
estimating  the  comparative  cost  of  rival  systems  there 
is  the  difficulty  that  we  are  ignorant  of  the  duration 
of  the  military  occupancy  or  the  subsequent  use  to 
which  any  exi.sting  camp  may  be  put.  and  such  local 
circumstances  as  cost  of  labour,  cost  of  water,  the 
scale  of  purification  plant  provision  necessary,  &c.. 
vary  considerably:  and  so  anything  more  than  a 
broad  statement  is  impossible.  But,  after  considering 
the  facts  in  reference  to  many  hutted  camps  now  in 
this  country,  it  is  safe  to  say  that  in  the  first  year 
there  is  generally  little  to  choose  between  the  cost 
of  incineration  of  pail  contents  by  small  luiit 
destructors  and  contract  collection  and  disposal  on 
land,  and  where  urine  and  sullage  drains  are  to  be 
(or  have  been')  installed  in  camps  the  extra  cost  of 
the  complete  water-carriage  scheme  will  generally  fall 
short  of  that  of  the  above  two  methods.  But  when 
we  come  to  consider  the  comparative  cost  of  the  three 
systems  when  spread  over  a  period  of  two  years,  the 
unit  destructor  represents  a  material  saving  upon 
contract  collection  and  disposal  on  land,  and  the 
water-closet  svstem  a  very  great  saving  indeed  as 
compared  with  the  cost  of  the  other  two.  The  large 
destructor  is  the  most  expensive  method  of  all.  and 
the  pit  incineration  method  described  is  somewhat 
the  cheapest.  Of  course,  in  peace  time,  when  labour 
is  cheaper,  the  contract  disposal  on  land  system  is 
much  less  expensive,  and  would  then  compete  more 
successfully  with  other  systems. 

Thus  I  am  led  to  the  conclusion  that  the  best  pro- 
vision where  semi-permanent  camps  are  concerned 
is  the  comnlete  water-carriage  system,  and  where  this 
is  impracticable  probably  the  pail  system,  with  small 
tmit  destructors  sited  close  to  latrines,  is.  when 
worked  by  a  military  sanitary  squad,  the  next  best. 
The  suitability  of  the  pit  system  must  be  regarded 
as  sub  judicf  for  the  time  being  where  large  semi- 
ppimanent  camps  are  concerned,  although  it  is  an 
admirable  device  for  less  permanent  camps.  The 
contract  svstem  cannot  be  recommended,   save  as  a 


very  temporary  measure ;  for,  in  addition  to  its  heavy 
cost,  it  is  the  least  satisfactory  from  the  sanitary 
standpoint. 

Lastly.  I  should  like  to  say  a  word  upon  the  pro- 
vision of  trained  sanitary  supervision,  without  which 
no  system  of  sewage  removal  and  disposal  is  com- 
plete. I  have  witnessed  many  instances  during  the 
past  twelve  months  in  which  the  lack  of  this  essential 
pro/ision  has  led  to  trouble,  and  it  seems  to  me  that 
there  should  be  in  all  camps  a  specially  appointed 
sanitary  officer  with  the  necessary  staff  at  his  dis- 
posal, and,  where  different  units  are  occupying  the 
camp  at  short  intervals,  there  should  be  some  small 
stationary  sanitary  personnel  maintained.  I  take  the 
view  that  sanitary  detaclunents  specially  enlisted  for 
the  purpose,  and  controlled  by  sanitary  inspectors 
with  .suitable  rank,  would,  generally  s|)enl<iiiu.  rni.-:!- 
the  standard  of  sanitation  in  our  pr  -  lii  .r 
permament  camps. 


REiNFORGED-GONGRETE   ROAD   FOUNDATIONS. 


The  accompanying  view  is  of  the  Station  .\pproacli 
at  Golders  Green,  laid  in  February,  1913.  This  was 
a  new  road  laid  on  ground  which  had  previously  been 
a  garden.  The  road  is  sett  paving  on  top  i;f  B.TI.C. 
I'^aliiic  foundation.     The  contractors  havi'!   i  ,     ' 
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spent  on  the  load,  and  to-day  it  is  in  perfect  condition. 
About  201)  'buses  per  day  (300  on  Sundays)  mal^e  a 
return  journey  over  this  approach.  We  understand 
that  the  firm  of  contractors  responsible  for  the  work 
informed  the  B.R.C.  Company  that  this  is  the  finest 
job  they  have  laid. 


CORRESPONDENGE. 

I  man  does  not  see  everything.) 

— ECRIPIDBS. 


THE    LILIAN    BRADSHAW    FUND. 

To  the  Editor  nf  The  Surveyor. 

Sir, — Herewith  a  small  donation  (10s.)  to  the  fund 
being  raised  for  the  widow  and  child  of  the  late  Mr. 
Bradshaw. 

I  hope  to  see  this  fund  considerably  increased  yet, 
and  no  doubt  it  will  be  when  the  many  municipal 
officers  who  are  at  pre.sent  on  holiday  return  to  office, 
and  are  aware  that  it  is  still  open. 

At  present  the  smallness  of  the  total  gives  rather 
a  handle  to  the  opponents  of  the  superannuation 
scheme  for  municipal  officers,  as  it  appears  to  prove 
that  the  latter  do  very  little  in  the  way  of  mutual 
help. — Yours,  &c.. 

Small  Fry. 

September  3,  1915. 


Waterproofed  Cement  Rough  Cast — Rough-casting 
on  brickwork  is  considered  an  innovation  in  those 
districts  provided  with  a  local  building  stone.  For 
the  ninety  brick  dwelling-houses  erected  at  Bradford 
under  the  city  architect  waterproofed  cement  rough 
cast  was  adopted.  We  understand  the  city  architect 
has  also  specified  a  large  quantity  of  Pudlo  for  the 
rough-casting  on  the  Grassington  sanatorium. 
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THE   -CONVERTIBLE"    HOUSE. 

By  Chaeles  H.  Bressey^   f.s.i.. 

Surveyor  to  the  Wanstead  Urban  District  Council. 

While  the  public  mind  is  occupied  with  questions 
of  economy  attention  may  usefully  be  directed  to 
the  notorious  loss  frequently  incurred  by  house- 
owners  (and  rating  authorities)  owing  to  the  impos- 
sibility of  adapting  the  ordinary  house  to  the  varying 
demands  of  a  changing  locality.  Indeed,  the  element 
of  "  adaptability "  appears  rarely  to  enter  into  tlie 
calculations  of  the  designer,  although  so  many  streets 
afford  cautionary  examples  of  the  large  house  which 
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Ground  Floor  Plan. 

Sketch    Pt.ans   Illustrating    the   "  Convertible 

stands  empty  because  of  tlie  declining  character  of 
the  neighbourhood. 

By  the  exercise  of  a  certain  degree  of  foresight  it 
should  surely  be  possible  in  many  cases  so  to  con- 
trive the  original  design  as  to  provide  some  facilities 
for  subsequent  alterations.  The  difficulties  are  by  no 
means  overwhelming,  and  the  problem  presents  vary- 
ing features  of  interest,  akin  to  those  successfully 
solved  by  makers  of  "elastic"  bookeases. 

The  annexed  diagram  may  serve  as  an  outline 
illustration  of  the  "convertible"  principle  in  house 
design  applied  to  a  case  where  the  original  owner 
desires  a  hou.se  larger  than  the  average  requirements 
of  his  neighbours ;  the  plan  provides  him  with  a  de- 
tached hou.se  which  can  later  l)e  extended  and  con- 
verted into  two  smaller   semi-detached   houses. 

The  left-hand  portion  of  the  diagram,  with  walls 
in  solid  black,  shows  what  may  l>e  termed  the  "  safe 
medium  "  house,  which  would  be  too  small  for  the 
first  owner;  his  exceptional  requirements,  however, 
are  met  by  the  additional  rooms  drawn  in  black  line. 
Tliese  rooms,  as  will  readily  be  seen,  are  capable  of 
"  severance,"  and  can  at  any  time  be  converted  into 
a  second  semi-detached  house  by  the  addition  of  the 
building  drawn  in  dotted  line. 

The  foregoing  scheme  is  a  mere  draft,  and  is  con- 
fined to  bare  essentials,  but  a  similar  principle  of 
"convertibility"  could  doubtless  be  applied  by  more 
ingenious  designers  in  many  widely  differing  cases. 


MIDDLESEX  COUNTY  ROADS. 

ROAD   BOARD  AND   ARTERIAL   ROADS   SCHEMES. 

The  Highways  Committee  of  tlie  IMiddlesex  County 
Council  pulilished  recently  their  annual  report  for 
the  period  ending  March  31,  1915.  The  council,  it  is 
therein  staled,  have  continued  to  repair  by  their  own 
men  the  main  roads,  including  footpaths,  in  the  rural 
districts,  and  in  all  urban  districts  which  have  not 
claimed  to  retain  the  powers  and  duties  of  repairing 
and  maintaining  main  roads.  The  arrangement 
appears  to  be  satisfactory,  and  the  roads  are  reported 
to  be  generally  in  a  good  condition.  Tar-painting 
of  main  roads,  in  the  districts  of  the 
local  authorities  who  have  claimed 
to  maintain,  have  been  carried  out 
liy  the  authorities  in  question,  the 
county  council  making  the  following 
alluwances:  If  carried  out  by  hand 
laliour,  2Jd.  per  yard  super.;  if  car- 
ried out  by  horse  machine,  1-Jd.  ])er 
yard  super. ;  if  carried  out  by 
mechanical  spreaders.  Id.  per  yard 
super.  The  lengths  of  roads  treated 
have  to  be  first  approved  by  the 
county  engineer  and  surveyor,  and  the 
charges  for  watering  on  roads  thus 
dealt  with  must  not  exceed  ^d.  per 
square  yard  per  annum.  On  iin- 
painted  roads  the  charge  nuist  not 
exceed  Id.  per  square  yard  per 
annum.  The  work  is  inspected  by 
the  county  engineer  and  surveyor 
when  it  has  been  carried  out. 

The  local  authorities  have,  during 
the  year  under  report,  carried  out 
tar-painting  operations  on  many  of 
the  subsidised  roads  in  their  districts, 
and  charges  are  allowed  to  be  made 
against  the  county  council  on  a  scale 
similar  to  that  fixed  in  the  case  of 
main  roads,  previously  referred  to, 
the  county  council  bearing  a  moiety 
of  such  charges  in  the  ca.se  of  "  A  " 
roads,  and  one-fourth  in  the  case  of 
"  B  "  roads.  During  the  year  under 
review  the  county  council  agreed  to 
contribute  towards  the  improvement 
and  resurfacing  of  certain  subsidised 
roads  under  the  scheme  of  improve- 
ments dealt  with  by  the  Road  Board 
a  sum  amounting  in  the  aggregate 
to  £6,130  Os.  lOd. 

THE    ROAD    BOARD    SCHEMES. 

The  report  proceeds  to  state  that  in 
July,  1914,  the  county  council  agreed, 
subject  to  the  Road  Board  contribvi- 
ting    one-third    of    the    cost    of    the 
works,  to  carry  out  certain  improve- 
ments to  main  roads,   and    to    'Con- 
tribute   to    the    district   councils    in 
respect  of  improvements  carried  out 
by  them.    The  total  cost  of  the  im- 
provements    selected     amounted     to 
£340,737. of  which  the  countycouncil's  proportionwould 
be  G203,318.     Detailed  estimates,  plans  and  particulars 
Avere  prepared  for  submission  to,  and  the  final  approval 
of.  the  board,  and  in  the  course  of  the  year  the  Road 
Board  agreed  to  make  grants  of  one-third  of  the  cost 
of  certain  of  the  improvements,  and  the  county  coun- 
cil agreed  to  make  contributions  on  a  specific  basis 
to   the   district  councils.      The   contributions  of    the 
county  coxmcil  to  the  local  authorities  toII  be  made 
hy   allowing  the  district    and    borough    councils    to 
ciiarge  instalments  of  principal  and  interest  in  their 
aiuuial    accounts    against    the    county    council.      A 
innnber   of  improvements   which   were   embodied     in 
the  general  scheme  have  not  yet  been  finally   dealt 

^'       THE  arterial  ROADS  SCHEMES. 

In  connection  with  the  schemes  for  arterial  roads 
for  Greater  London,  wliich  has  been  under  the  con- 
sideration of  the  Arterial  Road  Conference,  and  by 
them  delegated  to  sectional  sub-committees,  the  High- 
ways Conimittee  report  that  it  was  thought  desirable 
tliat,  besides  the  routes  receiving  the  consideration  of 
the  North-Western  sectional  sub-committee,  the  ques- 
tion of  two  main  routes  through  the  county  from 
north  to  south  and  from  east  to  west  should  also 
receive  attention.  On  February  25,  1915.  the  county 
council  viewed  with  favour  the  principle  of  two  arterial 
roads  in  the  county  from  east  to  west  and  from  south 
to  north,  between  the  following  points :  (1)  From  Den- 


HousE. 


>KrTEMHER    10,    1915. 


AND  COUNTY   ENGINEER. 


283 


liam,  Bucks,  through  the  county  to  the  Colchester 
road,  and  (2)  from  Chertsey,  Surrey,  to  join  the  west 
to  east  route  at  Redhill,  Edgware-road,  and  continuing 
thence  to  join  the  St.  Albans  and  Great  North 
roads  at  Hadley  High  Stone.  Details  and  plans 
o£  these  routes  have  been  forwarded  to  the  Local 
Government  Board  for  the  consideration  of  the  north- 
western sectional  sub-committee.  The  county  engineer 
has  been  directed  to  keep  in  touch  with  Colonel 
Hellard,  the  Board  of  Trade  engineer,  who  is  advising 
the  Arterial  Road  Conference  upon  this  question,  and 
the  county  engineer  has  also  been  asked  to  consult 
with  the  engineers  of  the  local  authorities  concerned 
in  connet'tion  with  these  two  suggested  new  routes. 
Keforence  is  also  made  by  the  committee  to  the  scheme 
for  the  construction  of  the  Great  West  Road,  in  con- 
nection with  which  negotiations  are  proceeding  for 
the  acquisition  of  tlie  necessary  land  and  property. 

THE    COtTNTY    ENGINEER'S    REPORT. 

Api>ended  to  the  report  of  the  Highways  Committee 
is  the  report  of  the  county  engineer,  Mr.  H.  T.  Wake- 
lam,  M.INST. C.E.,  who  writes:  — 

Owing  to  the  war  crisis,  there  has  been  much  diffi- 
culty experienced  during  the  latter  half  of  the  year 
under  review  in  connection  with  the  maintenance  of 
roads  generally.  Inability  to  obtain  materials  and 
scarcity  of  lal>our  have  to  a  great 
extent  delayed  the  ordinary  renewal 
works.  Having  regard  to  tliese  cir- 
cumstances, I  do  not  propose  to  with- 
liold  any  certificate  in  connection 
witli  the  annual  maintenance  and 
upkeep  of  tlie  ntain  roads  of  the 
county.  The  all-round  increase  in 
the  cost  of  materials  and  labour 
a  used  by  the  war  will,  no  doubt, 
luse  a  large  expenditure  to  be  in- 
i  urred  on  the  maintenance  of  maiii 
roads  during  the  current  year,  espe- 
cially so  wlien  it  is  remembered 
that  many  of  them  will  nquire  extra 
materials  and  attention  owing  to  the 
war  traffic.  It  will  be  remembered 
that  in  the  early  days  of  motor-car 
traffic  all  kinds  of  theories  in  regard 
to  road  maintenance  methods  to 
^^■ithstand  thi>  said  traffic  were  ad- 
uiccd,  and  in  this  connection  a 
reat  number  of  proprietary  mate- 
rials were  placed  on  the  market,  the 
owners  of  which  claimed  to  have 
-olved  the  problem  of  successfully 
coping'  with  the  new  traffic  con- 
ditions. The  test  of  time,  however, 
lias  proved  that  many  of  the  mate- 
lials  referred  to  were  almost  worthless  to  stand  the 
'ress  of  mechanically  propelled  vehicles,  and  one 
-  more  confident  now  in  advising  as  to  what  materials 
may  \>e  used  to  resurface  a  given  road  to  meet  the 
needs  of  the  traffic  it  has  to  carry. 

In  this  connection  the  following  paragraph  appeared 
in  my  annual  report  on  roads  which  was  suh- 
iiiittcd  to  the  County  Highways  Committee  in 
.lime,  1912:  — 

"What  is  badly  wanted,  generally,  at,  the  present 
time  is  something  that  will  come,  with  a  reason- 
able life,  between  an  ordinary  water -bound  road 
(tar-])aiuted  each  year)  and  creosoted  deal  paving. 
I  believe  it  will  be  found,  as  time  goes  on,  that  the 
something  will  be  in  the  nature  of  asphalt.  If  I  am 
ri^'ht,  and  it  should  be  so,  the  damage  from  the  motor- 
liiis  traffic,  which  is  increasing  .so  rapidly  in  Middle- 
-I'X,  should  be  to  a  great  extent  relieved."  Since  the 
■late  of  that  report  I  have  prepared  specifications  for 
■  surfacing  roads  with  a  material  known  as  asphaltic 
inacadani,  and  some  1-32,000  yds.  of  road  surface 
idirectly  maintained  by  the  county  council)  have  been 
resurfaced  with  this  material.  The  cost  was,  includ- 
ing a  ten  years'  maintenance  period,  10s.  .3d.  per  yard. 
This  method  of  resurfacing  appears  at  present  to  be 
fulfilling  anticipations,  and  appears  to  be  going  a 
long  way  to  solve  the  problem  of  maintaining  a  road 
where  the  conditions  are  such  that  water-bound 
metal  ling  is  undesirable,  or  where  the  traffic  does 
not  warrant  the  use  of  a  paving  with  a  concrete 
foundation.  The  St.  Albans  (main)  road  between 
Barnet  and  the  county  boundary  has  been  treated 
with  a  native  Trinidad  matrix,  but,  having  regard  to 
the  present  price  of  granite,  and  to  the  subsequent 
iiiaiiitenance  charges,  this  (grouting)  method  of  resur- 
facing' cannot  be  regarded  as  so  satisfactory  as  the 
asphaltic  system  above  described,  either  from  a  finan- 
cial or  wearing  point  of  view. 


ROAD  IMPROVEMENTS  AT  CLYDEBANK. 


By  George  Ross, 

Bui-gh  Surveyor. 

Owing  to  the  development  of  the  Dalmuir  district 
of  Clydebank,  .it  was  found  expedient  that  the  Park- 
road  should  be  improved.  This  work  would  have 
been  held  over  until  the  finish  of  hostilities  had  it 
not  been  that  the  ground  owner  on  one  side  was  going 
ahead  with  villa  construction.  His  ground  was  also 
separated  from  the  road  by  the  Boquhanran  Burn. 
Owing  to  the  burn  repeatedly  overflowing,  the  road 
itself,  duping  the  winter  months,  was  always  in-  a 
very  bad  condition,  and  it  was  decided  to  culvert 
the  burn  and  raise  the  road  on  an  average  of  5  ft. 
and  widen  it  to  50  ft.,  made  up  of  two  footpaths  10  ft. 
wide  and  a  30-ft.  carriageway,  the  ground  proprietor 
giving  the  necessary  ground  for  widening  free. 

The  culvert  was  built  of  reinforced-concrete  blocks 
composed  of  clinker  from  the  refuse  destructor,  and 
the  reinforcement  was  the  scrap  steel  from  the  Singer 
Manufacturing  Company,  Limited,  which  is  in  long 
perforated  strips  about  4  in.  to  6  in.  wide  by  J-  in. 
thick.  Tlie  amount  of  cubic  filling  required  to  bring 
the  road  up  to  its  new  level  was  about  24,000  yds.. 


PARK-no.^n    Improvement.    Clydebank. 

The  bottoming  was  of  whinstone,  9  in.  deep,  and 
hand-set,  on  top  of  which  4  in.  of  2-in.  broken  whin- 
stone  metal  wa.s  spread  and  rolled,  using  whin  dust 
for  blinding.  The  finishing  coat  of  metal,  3  in.  to 
4  in.  thick  after  rolling,  was  hand -grouted  with 
Mexphalte  bitumen,  the  grout  being  in  the  proportion 
of  80  per  cent  Mexphalte  to  20  per  cent  Fluxphalte. 
This  was  applied  at  a  temperature  of  400  deg.  Fahr., 
at  an  a%'erage  of  If  gallons  i^er  square  yard,  the  sur- 
face laeing  immediately  covered  with  -J^n.  whin 
chips  and  immediately  rolled.  The  surface  was.  after- 
wards sprayed  with  the  same  proportions  of  Mex- 
phalte and  Fluxphalte,  using  about  i  gallon  per 
square  yard,  and  chipped  again,  the  whole  being 
given  a  final  roll  with  the  steam  roller.  On  one 
portion  steel  slag  was  used,  as  a  trial,  .instead  of 
whin  chips. 
Below  I  give  details  of  the  finishing  coat  and  cost :  — 

£   8.  d. 

Wages            65    7  8 

Horse  work,  340  hours  at  Is 17    0  0 

2-in.  metal.  360  tons  at  48.  6(i.  81     0  0 

Mexphalte 178  10  2 

Fluxphalte 25  18  6 

5-in.  chips,  81  tons  5  cwt.  at  58.  5d.  per  ton  22    0  2 

Steel  slag,  25  tons  13  cwt.  at  78.  4d.  per  ton  9    8  1 

Coals,  7  tons  at  2£b.  per  ton 9  16  0 

Koad  roller.  10*  days  at  25s 13    2  6 

Hire  of   boilers  600 

Carriace  on  boilers       2  16  7 

£430  18    8 
Total  groutinp  and  fluahing=232  gallons  per  yard. 
Total  area  of  work  =  2,852  sg.  yds. 
Cost  per  square  .yard  -3s.  3a. 


Missing  Surveyor's  Body  Found.— The  body  of  Mr. 
Harold  Edward  West,  the  late  assistant  surveyor  to 
the  Canterbui-y  Corporation,  who  had  been  missing 
since  August  23rd,  was  found  in  the  Lesser  Stour 
River  on  Saturday. 
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Royal  Sanitary  Institute. 

PROVINCIAL  SESSIONAL   MEETING  AT   BRIGHTON. 


A  variety  of  intereating  subjects  came  under  con- 
sideration at  the  provincial  sessional  meeting  of  the 
Royal  Sanitary  Institute  which  was  held  on  Friday 
and  Saturday  last  at  Brighton.  As  a  consequence  of 
the  war  the  customary  annual  congress  will  not  take 
place  this  year,  but  it  was  felt  by  the  council  of  the 
institute  that  a  gathering  of  a  less  ambitious  nature 
might  very  well  take  place,  and  it  was  accordingly 
decided  to  have  a  curtailed  meeting,  making  the 
business  as  far  as  possible  appropriate  to  the  time. 
The  many  and  peculiar  problems  connected  with  the 
hospital  treatment  of  Indian  soldier  patients,  the 
use  of  storm-water  drains  to  ensure  safe  water  sup- 
plies being  obtained  from  polluted  catchment  areas, 
and  the  important  question  of  camp  sanitation  were 
discussed  at  the  first  day's  sitting,  while  on  Saturday 
tire  recently  issued  Final  Report  of  the  Royal  Com- 
mission on  Sewage  Disposal  came  in  for  some  atten- 
tion. Friday's  arrangements  included  visits  to  the 
Indian  hospitals,  the  local  school  clinic,  and  a  mayoral 
reception  at  the  public  library,  and  on  Saturday  those 
attending  the  meeting  were  afforded  an  opportunity 
of  inspecting  the  military  camp  at  the  adjoining  town 
of  Shoreham  and  the  Brighton  electricity  works. 

Assembling  on  Friday  morning  at  the  Permanent 
Art  Gallery,  under  the  presidency  of  Sir  Henry  Tanner, 
chairman  of  council  of  the  institute,  the  visitors 
received  a  cordial  welcome  from  the  Matob,  (Alderman 
Otter,  J. p.).  His  Worship  said  the  question  had  been 
raised  this  year  by  many  societies  and  institutes  as 
to  whether  they  ought  to  hold  meetings.  It  all 
depended  upon  what  the  society  was;  but  he  could 
not  conceive  anyone  offering  any  objection  in  the 
case  of  the  Royal  Sanitary  Institute.  It  was  true  the 
war  was  dominant  in  our  minds,  and  that  everything 
else  must  be  subservient  to  it;  but  when  studying 
the  essential  question  of  health  there  must  always 
be  room  for  such  a  meeting  as  that.  There  was  hardly 
any  matter  so  important  as  public  health.  It  was 
an  end  in  itself,  and  a  means  of  the  exercise  of  the 
highest  functions  of  character  and  intellect. 

Councillor  Black  also  spoke,  observing  that 
Brighton  welcomed  a  conference  whose  object  it  was 
to  give  attention  to  the  physical  and  moral  well- 
being  of  the  people. 

INDIAN    HOSPITALS    IN    ENGLAND. 

"  Sanitary  Problems  in  Hospitals  for  Indian  Troops 
in  England  "  was  the  subject  of  a  paper  by  Major 
S.  P.  James,  m.d.,  of  the  Kitchener  Hospital  at 
Brighton,  which  is  equipped  to  accommodate  over 
2,000  patients,  and  is  run  by  officers  of  the  Indian 
Medical  Service,  with  a  staff  of  assistant  surgeons 
and  sub-assistant  surgeons  belonging  to  the  Indian 
Subordinate  Medical  Department,  and  a  personnel 
numbering  about  400,  comprising  Indian  nursing 
orderlies,  storekeepers,  writers,  water  carriers,  con- 
servancy sweepers,  and  other  followers.  Among  the 
hospitals  in  England  it  is  unique,  in  the  absence  of 
female  assistants,  to  see  the  laimdry  work  being  done 
by  Indian  washermen,  specially  brought  for  this  pur- 
pose. 

Major  James  described  the  structural  alterations 
that  had  to  be  made  in  the  Brighton  Union  buildings, 
and  adapt  them  to  the  purposes  of  the  Kitchener 
Hospital,  and  spoke  of  the  provision  made  for  enabling 
Indians  to  live  in  accordance  with  the  customs  of 
their  country.  He  introduced  to  the  members  of  the 
institute  typical  representatives  of  some  of  the  races 
now  accommodated  at  the  hospital,  and  pointed  out 
that  all  these  classes  had  customs  and  prejudices 
differing  from  each  other,  and  which  must  be  strictly 
adhered  to  and  safeguarded  in  order  to  prevent  the 
individual  members  from  losing  caste.  There  were 
eight  different  kinds  of  diet.  The  food  of  the  patients 
was  cooked  in  twenty-one  cook-houses  in  the  hospital 
grounds,  and  that  of  the  subordinate  staff  in  sixteen 
cook-houses  in  the  villages.  Hindu  cooks  must  in  all 
cases  be  of  the  same  or  of  a  higher  caste  than  the 
patients  for  whom  they  cooked.  The  chief  article  of 
diet  of  all  the  fighting  races  in  India  was  a  kind  of 
bread  made  from  partially-husked  grain  ground  bv 
hand  between  two  slabs  of  stone.  In  regard  to  meat, 
all  Mohammedans  ate  beef,  but  the  practice  was  very 
abhorrent  to  Hindus,  who  regarded  the  cow  as  a  sacred 
animal.  For  this  reason  no  beef  was  allowed  inside 
the  hospital.    Bacon  and  similar  meat  was  also  strictly 


prohibited,  as  Indians  must  themselves  slaughter  the 
sheep  which  they  used  for  food,  and  they  must  do  it 
in  the  special  manner  enjoined  by  their  religious  sects. 

They  had  been  provided  in  the  grounds  of  the  county 
abattoir  with  a  new  slaughter-house  for  this  purpose. 
For  Hindus  the  custom  was  to  sweep  the  head  of  tlie 
animal  off  the  neck  with  only  one  stroke  of  a  talwar 
or  sword.  For  Mohammedans  the  mouth  of  the 
animal  must  be  pointed  towards  Mecca.  The  man 
who  killed  for  Mohammedans  should  be  one  who 
prayed  five  times  daily,  and  he  must  utter  a  prayer 
at  the  time  of  slaughter.  When  he  mentioned  that 
an  Indian  must  bathe  the  greater  part  of  the  body 
before  each  time  of  prayer,  and  that  a  good  Moham- 
medan must  pray  five  times  daily,  they  would  not, 
perhaps,  be  shocked  to  hear  that  the  amount  of  water 
used  in  the  hospital  averaged  between  GO  and  70 
gallons  per  head  per  day. 

As  illustiating  the  difficulties  connected  with  deal- 
ing with  Indians,  he  mentioned  that  the  flooding  of 
bath-rooms  had  t>een  very  common,  and  water  had 
been  wasted,  as,  after  turning  on  the  water,  they  did 
not  seem  to  see  the  necessity  of  turning  it  off.  Again, 
before  the  introduction  of  electric  light  at  the  hospital, 
they  were  frequently  in  danger  of  gas  poisoning 
through  the  persistence  with  which  the  Indians  blew 
out  the  gas  instead  of  turning  it  off.  Referring  to  the 
funeral  arrangements  of  the  patients,  he  remarked 
that  Hindus  who  died  were  cremated  by  a  member  of 
their  own  caste  on  a  specially  prepared  site  on  the 
downs  at  Patcham.  The  burning  was  done  on  a 
funeral  pyre  of  wood  logs  in  precisely  the  same  manner 
and  with  the  sarne  ceremonies  as  would  be  performed 
in  India. 

Mr.  E.  T.  Hall  proposed,  and  Mr.  R.  H.  Clement, 
the  deputy  borough  surveyor  of  Brighton,  seconded,  a 
vote  of  thanks  to  Major  James  for  his  paper.  Mr. 
Clement  stated  that  the  buildings  now  used  as  Indian 
hospitals  were  taken  over  on  November  21st,  and  the 
first  patients  were  brought  in  three  weeks  later.  His 
chief,  he  remarked,  had  acted  as  adviser  in  the  work 
of  conversion.  The  greatest  difficulty  had  been  ex- 
perienced in  avoiding  waste  of  water,  and  in  one  of 
the  institutions  the  consumption  was  as  high  as  100 
gallons  per  man  per  day.  There  were  cases  of  Indians 
taking  a  bath  who  turned  on  the  hot-water  tap,  and, 
finding  it  too  hot,  did  not  turn  on  the  cold-water  tap, 
but  allowed  hot  water  to  run  away  until  it  was  nearly 
exhausted  and  cool  enough  to  suit  them.  The  experi- 
ence of  being  associated  with  the  work  of  providing 
special  sanitary  appliances  in  the  Indian  hospitals 
had  been  a  valuable  one,  and  both  he  and  his  chief 
much  appreciated  the  courteous  and  generous  way 
in  which  they  were  met  by  the  officers  in  dealing  with 
(he  difficulties  that  had  arisen. 

WATER  SUPPLIES  FROM  POLLUTED  AREAS. 

A  paper  on  "The  Use  of  Storm-water  Drains  to 
Ensure  Safe  Supplies  being  Obtained  from  Polluted 
Catchment  Areas "  was  next  contributed  by  Major 
C.  0.  Murison. 

Major  Murison  said  the  question  was  not  of  com- 
mon occurrence,  and  so  the  oi'dinary  books  of  sani- 
tary science  did  not  even  mention  it;  still,  in  his 
opinion,  it  was  of  interest  to  the  sanitarian. 

In  order  to  describe  this  subject  he  could  not  do 
better  than  briefly  enumerate  the  several  points 
which  had  to  be  taken  into  consideration  in  a  place 
where  very  shortly  a  storm-water  drain  for  the  above 
stated  purpose  would  be  constructed.  The  place  was 
Matheran,  a  small  station  situated  on  the  top  of  a 
hill,  which  rose  very  abruptly  from  the  plains  and 
was  quite  separate  from  any  other  hill.  The  hill 
consists  of  Deccan  trap  rock  overlaid  with  a  crust  of 
laterite.  The  former  was  an  igneous  rock,  and  was 
impervious  to  water,  while  the  latter  was  a  form  of 
sandstone  with  a  certain  amount  of  iron,  and  was 
liervious  to  water.  In  the  valleys  the  Deccan  trap 
rock  was  exposed  to  the  surface,  and  the  farther  one 
went  from  the  valleys  the  laterite  crust  got  thicker. 
There  was  no  other  alternative  but  to  make  us«  of 
the  existing  water  supply,  which  consisted  of  upland 
surface  water.  The  water  was  stored  in  an  art'ficial 
lake,  which  was  formed  by  a  dam  having  been  built 
across  a  valley  on  the  impervious  Deccan  trap  rock. 
The  catchment  area  was  thickly  covered  with  trees 
and  undergrowth,  and  had  bungalows,  with  servants" 
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outhouses,  including  privies,  built  on  it,  and  conse- 
quently it  was  very  insanitary.  Owing  to  the  small- 
nois  of  the  municipal  district,  the  compounds  of  the 
bungalows  could  not  be  eompulsorily  acquired  with 
the  object  of  razing  tlie  bungalows  with  their  out- 
houses to  the  ground  and  excluding  the  public  from 
the  catchment  area.  The  average  rainfall  was  about 
200  in.  auuually,  and  about  175  in.  of  this  fell  during 
the  monsoon  months,  from  about  June  lath  to 
September  30th.  During  the  monsoon  months,  owing 
to  the  heavy  rain  and  mist,  most  of  the  people  left 
the  hill  for  the  plains.  The  water  of  the  lake  had 
lieen  reported  on  by  tlie  analyst  as  "non-potable 
owing  to  sewage  contamination."  This  report  had 
also  been  passed  on  the  water  collected  from  the 
entrance  streams  of  the  lake  when  running  at  all 
times  of  the  year,  except  during  the  period  from 
shortly  after  the  setting  in  to  the  finish  of  the  mon- 
soons, when  it  had  been  passed  as  "a  good  sample  of 
potable  water."  The  reason  for  this  difference  in  the 
analytical  report  was  that,  owing  to  the  very  heavy 
rainfall,  the  sewage  and  the  other  filth  on  the  hill  got 
washed  away  during  the  early  part  of  the  monsoons, 
leaving  the  hill  quite  clean.  There  was  no  spring 
directly  opening  into  the  lake,  though  there  was  a 
spring  in  the  valley  of  the_  main  feeder  of  the  lake, 
but  it  was  quite  150  yds.  above  the  lake.  With  these 
facts  before  them,  the  only  way  of  improving  the 
water  sujjply  was  to  keep  out  of  the  lake  the  con- 
tamcnated  water,  and  to  allow  into  the  lake  only  the 
non-contaminated  water.  This  could  only  be  done  by 
constructing  al>ove  the  lake  on  all  sides  of  the  hill 
and  across  the  valleys  a  wall  of  solid  impervious 
rock  masonry  on  the  imi;)revious  iDeccan  trap  rock, 
and  thus  forming  a  drain  to  prevent  any  water  from 
passing  into  the  lake,  this  wall  to  be  below  the  spring 
mentioned.  In  the  valley  of  the  chief  feeder  stream 
a  double  sluice  would  be  provided  in  the  wall,  so 
that  if  any  water  escaped  through  the  first  sluice  it 
certainly  would  be  stopped  from  passing  into  the 
lake  by  the  second  one.  He  might  state  that 
the  two  sluices  referred  to  would  only  be  opened 
during  the  monsoons  to  allow  the  water  (when  it  was 
IKJtable)  into  the  lake.  The  conclusions  to  be  drawn 
from  the  foregoing  statement  of  facts  were  that  the 
following  conditions  must  be  present  for  this  system 
to  be  efficient:  (o)  The  locality  must  be  subject  to 
seasonal  rains  like  the  monsoons,  (b)  In  such  places 
during  a  certain  period  of  the  seasonal  rains  the 
catchment  area  must  be  free  from  pollution  by  either 
the  public  leaving  the  hill  as  in  the  case  in  several 
places  in  India,  or  the  public  excluded  from-  in  any 
way  using  the  area,  (c)  The  storage  lake  or  reservoir 
must  have  no  spring  opening  directly  into  it.  (d) 
The  storm-water  drain  must  be  constructed  on  im- 
pervious strata,  and  thus  any  leakage  into  the  lake 
prevented. 

Mr.  H.  Percy  Boulnois  (Westminster),  in  proposing 
a  vote  of  thanks  to  the  reader  of  the  paper,  said  that 
without  plans  and  sections  it  would  be  difficult  to 
criticise  the  methods  adopted  for  ensuring  pure  water. 
The  paper  really  said  nothing  about  storm  -  water 
drains,  in  spite  of  its  title;  the  method  which  appa- 
rently was  adopted  was  to  shut  oft  the  whole  of  the 
-surface  water  in  the  neighbourhood  of  the  lake,  and 
o^ly  admit  other  water,  the  source  of  which  he  could 
not  gather.  On  the  face  of  it  the  simplest  plan 
appeared  to  be  to  drain  the  houses  and  deal  with  the 
drainage  on  modern  lines.  With  a  large,  scattered 
population  it  would  have  been  cheaper  than  going  to 
the  expense  of  an  enormous  dam.  As  we  did  not 
have  monsoons,  this  class  of  engineering  did  not 
obtain  here,  but  they  were  extremely  obliged  to 
Major  Murison  for  his  paper. 

Major  Mdkison,  in  replying  said  Mr.  Boulnois 
could  take  it  from  him  that  they  had  adopted  the 
cheapest  method  in  constructing  the  dam,  for,  owing 
to  the  habits  of  the  people,  the  forest  itself  was 
nothing  but  a  public  latrine.  Drainage,  therefore, 
was  next  to  impossible. 

CAMP    SANITATION. 

A  jjaper  on  this  subject  which  was  next  presented 
by  Lieut.-Colonel  H.  R.  Kenwood,  m.b.,  f.k.s.e., 
JB.A.M.c,  is  reproduced  on  another  page  of  this  issue. 
Following  its  reading,  Colonel  Copeman,  while  agree- 
ing as  to  the  superiority  of  the  water-carriage 
system,  pointed  out  that  it  obviously  demanded  an 
ample  supply  of  water.  The  number  of  huts  at 
Crowborough  mad©  the  installation  of  the  system 
impossible. 

Major  Stoti  expressed  surprise  that  there  should 
be  any   idea  of  installing  the  water-carriage  system 


in  camps,  having  regard  to  the  necessity  for  effecting 
economies  wherever  possible. 

Colonel  Kenwood,  in  his  reply,  insisted  that,  in 
situations  where  its  installation  was  practicable,  the 
water-carriage  system  was  the  cheapest.  The  matter 
had  been  carefully  gone  into,  and  the  Army  Sanitary 
Committee  were  unanimous  in  recommending  its 
udojition  wherever  practicable. 

sewage  disposal:  the  final  keport. 
A  discussion  on  the  Final  Report  of  the  Royal 
Commission  on  Sewage  Disposal  took  place  on  the 
following  day,  Dr.  Samuel  Rideal,  f.i.c,  and  Mr. 
John  D.  Watson,  k.insi.c.e.,  chief  engineer  to  the 
Birmingham,  Tame  and  Rea  District  Drainage  Board, 
being  the  first  speakers. 

Dr.  Rideal  remarked  that  on  February  11,  1913, 
he  had  the  honour  of  opening  a  discussion  on  the 
Eighth  Report  at  a  sessional  meeting  of  the  Royal 
Sanitary  Institute  held  in  London,  and  that  day  the 
council  had  again  given  him  the  privilege  of  taking 
part  in  a  further  discussion  now  that  the  commission 
had  finished  its  labours,  and  the  whole  of  its  work 
was  before  them.  The  commission  was  appointed  on 
May  7,  1898,  and  the  Final  Report  and  General  Sum- 
mary of  Conclusions  and  Recommendations  was  dated 
February  11,  1915.  He  found  that  at  their  last  dis- 
cussion he  expressed  the  hope  that  in  this  Final 
Report  they  would  find  a  general  index  and  concord- 
ance of  the  whole  series  similar  to  that  of  Mr.  A.  J. 
Martin, who  reviewed  the  earlier  work  in  his  book 
on  "  The  Sewage  Problem,"  1905.  The  commissioners 
had  not  done  this,  but  Mr.  G.  B.  Kershaw  had  edited 
a  guide  to  the  Reports,  Evidences  and  Appendices 
(1915),  which  very  usefully  took  its  place,  and  which 
was  almost  indispensable  for  those  who  wished  to 
follow  the  work  of  these  seventeen  years.  The  Final 
Keport  confirmed  the  conclusions  arrived  at  in  the 
Eighth  Report,  and  was  evidently  written  under 
(iovernment  pressure  owing  to  the  war,  as  it  did  not 
submit  any  fresh  conclusions  or  make  any  new  recom- 
mendations. He  could  not,  therefore,  in  opening  this 
discussion,  do  better  than  refer  to  the  views  which 
he  had  in  1913,  and  see  how  far  they  had  stood  the 
test  of  two  years'  application  to  the  professional  work 
wliich  had  come  his  way  during  the  interval. 

"  The  principal  difficulty  will  always  rest  on  the 
vexed  question  of  standards,  and,  like  so  many  other 
similar  problems,  the  fixing  of  a  standard  or  standards 
by  the  Legislature  will,  I  am  afraid,  result  in  the 
lowering  of  the  quality  of  some  of  our  rivers  to  the 
average  or  inferior  article,  and  very  seldom  have  the 
opposite  effect.  If  Nature  demands  a  river  or  stream 
to  be  fully  saturated  with  oxygen,  civilisation  should 
hardly  be  content  with  Less.  The  commis.sion  admits 
(liat  the  general  result  of  a  standard  is  a  levelling 
down  as  well  as  a  levelling  up,  but  hopes  that  the 
recommendations  will,  if  adopted,  generally  level  up 
our  rivers. 

"  The  flashpoint  of  oils,  the  water  content  of  butter, 
the  standards  for  milk,  and  so  forth,  are  all  instances 
of  this  general  principle,  and  to  overcome  this  diffi- 
culty we  have  reconnnended  to  us,  in  this  instance, 
what  may  be  called  an  elastic  standard— that  is  to 
say,  the  general  standard  for  effluents  can  be  relaxed 
or  made  more  stringent  when  the  volume  of  the  river 
is  considered  in  relation  to  the  volume  of  the  effluent. 
This  principle  undoubtedly  is  a  great  advance,  as  it 
devises  a  system  whereby  a  local  authority  is  not 
required  to  incur  any  further  expenditure  on  sewage 
dii^posal  than  will  suffice  to  prevent  the  occurrence 
of  actual  nuisance. 

"  In  order  that  an  authority  may  avail  itself  of 
this  elastic  standard,  it  is  necessary  that  the  volume 
of  the  effluent  and  the  volume  of  the  recipient  waters 
may  be  accurately  known;  but  I  find  that  neither 
of  these  factors  are  ascertainable  with  any  degree 
of  certainty;  so  that  a  third  factor  or  margin  of 
safety  must  be  introduced  into  the  problem,  which 
almost  nullifies  the  advantages  which  this  long  in- 
quiry has  attempted  to  secure.  The  river  water  of 
average  purity  is  assumed  by  the  commission  to  be 
of  such  a  quality  as  to  take  up  0-2  part  of  100,000 
dissolved  oxygen  in  five  days. 

"  A  .standard  effluent  is  one  which  contains  less 
than  3  parts  per  100,000  of  suspended  solids,  and 
takes  up  not  more  than  2-0  parts  dissolved  oxygen 
per  100,000  in  five  days. 

"  Such  an  effluent,  if  it  mixed  with  eight  times  its 
volume  of  river  water  of  average  purity,  would  form 
a  mixture  which  would  not  take  up  more  than  '4  part 
in  five  days,  and  this  is  a  condition  which  gives  -6 
l.;irt  of  oxygen  left  in  the  river  at  all  times  and  suffl- 
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cieut  for  fish  life  and  for  the  prevention  of  aerial 
iniisance.  There  are  cases,  however,  in  which  the 
ratio  of  sewage  to  river  water  is  less  than  this,  and 
it  would  then  be  necessary  to  have  a  more  stringent 
standard.  The  converse  is  also  true,  and  calculations 
are  given  in  the  Eighth  Report  by  which  it  is  possible 
to  arrive  at  the  quality  of  the  effluent,  and  therefore 
the  nature  of. the  purification  works  required,  at  any 
given  spot  whenever  the  volume  of  the  effluent  and 
the  volume  of  the  river  are  known.  Unfortunately 
tl)ese  two  figures  are  exceedingly  variable  and  ojien 
to  much  debate.  I  know  of  no  case  in  -which  either 
figure  can  be  given  with  any  accuracy,  and  the  varia- 
tion in  the  ratio  between  the  maximum  sewage  flow 
and  the  minimum  dry-weather  flow  of  the  river,  and 
tlie  ratio  of  the  dry-weatlier  flow  of  the  sewage  and 
tlie  maximum  or  storm  flow  of  the  river  is  so  great 
in  the  majority  of  cases  that  it  is  Impossible  to  do 
more  than  make  guesses  at  the  average  or  probable 
ratio  of  these  two  determining  factors.  It  is  also 
obvious  that  in  the  majority  of  cases  storm  overflows 
and  storm  sewage  will  discharge  into  the  same  river 
as  that  receiving  the  effluent  in  normal  weather,  and 
frequently  a  local  storm  will  determine  the.se  pollu- 
tions of  the  river  while  it  is  still  flowing  under  dry- 
w^eather  conditions,  so  that  the  ratio  is  thereby  upset, 
and  calculations  based  on  it  are  of  little  avail.  I 
have  already  had  experience  of  these  very  serious 
difficulties  in  arriving  at  a  conclusion  as  to  the  nature 
of  the  purification  works  required  in  one  or  two 
important  cases. 

■■  The  commission  also  suggests  that  these  recom- 
mendations should  be  applied  to  tidal  waters,  and 
here  the  complexity  of  the  problem  is  considerably 
increased.  Towns  on  estuaries  cannot  rely  on  the 
whole  of  the  tidal  dilution,  but  rather  on  the  available 
tidal  dilution,  which  is  a  very  different  figure.  In 
fact,  it  would  seem  rational  to  say  that  in  the 
majority  of  estuaries  in  this  country  the  tidal  waters 
are  of  very  little  value  for  purification  purposes,  and 
that  the  only  real  diluting  factor  that  can  be  relied 
on  is  the  minimum  dry-weather  flow  of  the  river 
concerned. 

"  The  central  authority  to  be  created  must  draw  up 
a  code  of  instructions  or  regulations  for  the  guidance 
of  Elver  Boards  and  local  authorities,  and  it  would 
seem  desirable  that  one  of  its  first  duties  should  be 
to  gauge  the  rivers  of  England  and  fix,  as  far  as 
possible,  what  figure  shall  be  considered  as  represent- 
ing the  flow  of  the  river,  or  available  water  for  dilu- 
tion purification,  and  thus  give  a  guide  to  the  autho- 
rity as  to  the  volume  which  may  be  considered  avail- 
aliie  and  suitable  for  the  purposes  of  sewage  purifica- 
tion. In  the  Appendix  to  the  Eighth  Report,  p.  176, 
.some  river  gaugings  are  given  by  the  commission 
which  show  variability  of  several  of  our  well-known 
streams.  A  comparison  of  Buxton,  on  the  river  Wye, 
and  Rugby,  on  the  river  Avon,  illustrates  the  difli- 
culty,  as  these  two  towns,  although  very  different 
in  population,  have  rivers  whose  dry-weather  flows 
Lire  approximately  the  same.  I  regard  this  gauging 
as  far  more  important  and  essential  than  the  gauging 
of  the  volume  of  sewage  liquor  or  effluent  discharging 
into  a  stream,  as  the  amount  of  oxidation  required 
of  the  river  depends  on  the  strength  of  the  sewage 
as  well  as  its  volume,  and  as  these  two  factors  are 
inversely  proportional  to  one  another,  it  would  seem 
preferable  to  ignore  altogether  the  volume  of  the 
sewage  and  its  variable  strength,  and  rather  base  the 
calculation  on  the  population  of  the  district  likely 
to  contribute  to  the  discharge  of  sewage  effluent  into 
the  river.  Looked  at  from  this  point  of  view  we  can 
definitely  lay  down  a  law  that  the  population  on  the 
banks  of  a  river  cannot  increase  above  a  certain 
density  based  upon  the  flow  of  the  drainage  area 
available  for  dealing  with  its  sewage.  Sir  William 
Power,  in  his  memorandum  to  the  Ninth  Report,  has 
summed  up  this  aspect  of  the  case  in  saying  that  it 
is  of  essential  importance  that  watershed  authorities 
should  definitely  be  charged  with  control  of  volume 
as  well  as  of  quality  of  water  in  their  rivers.  In 
o\ir  last  discussion  on  this  subject  I  ventured  to  point 
out  the  disadvantages,  in  my  opinion,  to  the  suggested 
standards  being  based  on  the  rate  of  absorption  of 
oxygen  instead  of  on  the  amount  of  dissolved  oxygen 
that  should  be  found  in  all  rivers  at  all  times.  In 
New  York  it  is  proposed  to  fix  a  definite  oxygen 
standard  for  the  harbour  waters.  It  seems  to  me  that 
if  the  commission  had  laid  it  down  that  a  river  coming 
to  any  place  of  sewage  discharge  should  be  assumed 
not  to  be  deficient  of  20  per  cent  of  the  oxygen  required 
to  saturate  it,  and  that  an  offence  would  !:«  created 
if  any   discharge  caused   a   deficiency   in     the    river 


immediately  below  of  more  than  40  per  cent  of  the 
oxygen  required  to  saturate  it,  and  a  deficiency  of 
more  than  20  per  cent  saturation  before  reaching  the 
next  pollution,  the  suggestions  of  the  commission 
would  be  arrived  at  by  a  simpler  test,  and  one  which 
could  be  readily  performed.  It  ought  to  be  easy  for 
a  local  authority  to  show  that  it  was  doing  its  duty 
to  the  river  by  a  twofold  test  of  this  character,  and 
in  the  event  of  satisfactory  evidence  l>eing  produced 
that  the  incoming  river  was  below  the  prescribed 
standard,  the  autliority  could  then  shield  itself  from 
additional  expense  until  the  central  authority  or 
Kivers  Board  had  dealt  with  the  upper  waters." 

Concluding,  Dr.  Rideal  said  that  his  friend  Mr. 
W'atson  was  to  follow  in  this  discussion,  and  he 
hoped  that  he  woidd  give  them  the  volume  of  the 
Birmingham  effluent,  the  volume  of  the  rivers  into 
which  it  was  discharged,  and  what  standard  he  would 
suggest  in  order  that  the  commission's  ruling  might 
)>e  applied  to  tliis  .specific  case.  Colonel  Harding,  at 
their  last  debate,  made  it  clear  that  the  commissioners 
had  no  intention  of  allowing  a  relaxation  of  the 
aeneral  standard  in  favour  of  dilution  in  all  cases; 
otherwise,  when  dealing  with  "  clean  "  rivers,  the 
CDUHnission  suggested  that  they  might  be  made 
"  fairly  clean  "  to  "  doubtful,"  or,  in  other  words, 
"  dirty,"  but  not  too  dirty.  This  finding  also  made 
it  impossible  for  more  than  one  large-sized  town  to 
be  on  a  good  many  of  our  rivers,  as  he  would  l>e  very 
much  astonished  if,  when  a  town  had  reduced  the 
oxygen  content  of  the  river  from  the  0'2  rate  to  the 
04  rate,  the  river  could  naturally  recover  to  the 
0'2  rate  before  it  reached  the  sea.  It  might  be  as 
well  to  draw  attention  to  the  wording  of  the  Eighth 
Report,  p.  4,  which  modifies  very  considerably  the 
view  that  the  commission  had  given  their  sanction 
to  further  depletion  of  our  rivers  of  their  useful 
oxygen.  They  said,  "  We  do  not  therefore  recommend 
a  system  by  which  the  degree  of  purification  required 
for  each  separate  discharge  is  determined  automati- 
cally by  the  quality  and  the  relative  quantity  of  the 
water  receiving  it."  A  relaxed  standard  was  there- 
fore not  to  be  permitted  when  a  further  pollution 
took  place  lower  down  the  river.  Under  the  present 
Rivers  Pollution  Prevention  Act  of  1876  the  duty  was 
imposed  on  the  local  authority  of  adopting  the  best 
practical  and  available  means  to  render  the  sewage 
harmle.ss  before  it  entei-ed  the  river.  Now  they  were 
told  that  harmless  could  be  defined  if  the  river,  after 
having  received  tlie  effluent,  did  not  lose  more  than 
•4  part  per  100,000  of  dissolved  oxygen  in  five  days 
at  65  deg.  Fahr.,  and  that  this  standard  must  be 
reached  even  if  the  diy-weather  flow-  of  the  river  be 
nil,  although  an  effluent  of  this  character  could  only 
be  produced  by  works  of  a  much  more  elaborate 
character  than  any  usually  built. 

Mr.  Watson  said  the  colossal  work  of  this  unpaid 
commission  was  the  admiration  of  all  who  were 
deeply  interested  in  the  subject  of  public  health,  and 
liarticularly  of  those  whose  business  it  was  to  study 
and  apply  the  results  of  their  labours  and  judgment. 
The  volumes  which  had  been  issued  by  the  commis- 
sion from  time  to  time  jirobably  constituted  the  best 
and  most  reliable  compendium  of  facts  relating  to 
sewage  disjjosal  which  had  ever  been  collated  in 
England.  That  the  early  documents  and  minutes  of 
evidence  were  now  likely  to  be  read  for  guidance  ai»d 
help,  one  might  be  pardoned  for  doubting,  but  this 
only  proved  that  the  science  of  purification  of  foul 
liquids,  had  travelled  far  since  that  evidence  was 
given. 

"  The  work  of  the  commission  has  not  been  uni- 
versally accepted  with  gratitude.  This  may  in  some 
measure  be  due  to  the  fact  that  the  commission  itself 
lias  aiipeared  to  be  somewhat  tardy  in  bringing  its 
laKours  and  recommendations  to  a  conclusion.  Espe- 
cially has  this  appeared  to  be  so  in  the  eyes  of  those 
who  have  waited  for  a  definite  lead  before  under- 
taking expensive  works.  Not  unnaturally  some  local 
authorities  and  their  officers  who  have  recently  con- 
structed contact  beds  have  been  disappointed  to  learn 
that,  in  the  opinion  of  the  commission,  the  value  of 
1  cubic  yard  of  suitable  medium  as  a  percolating 
filter  proximated  to  the  value  of  2  cub.  yds.  when 
constructed  as  a  contact  bed.  Still  critics  should 
remember  that  haste  would  have  greatly  curtailed 
the  value  of  the  report  as  a  whole,  and  that  the  com- 
mission depended  largely  upon  the  ex]>erience  of 
others  in  arriving  at  a  sound  judgment. 

"  I  have  no  doubt  that  the  commission  would  l>e 
tlie  first  to  admit  that  their  work,  even  after  all  these 
\ears  of  labour,  is  still  incomplete,  and  that  phases 
of  the  subject  worthy  of  the  closest  attention  are  still 
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uninvestigated,  far  les-s  decided.  This  confession 
prompts  the  question  whether  an  effort  should  not 
be  made  to  establish  a  permanent  research  depart- 
ment capable  of  taking  up  the  work  where  it  has  been 
laid  down  by  tiie  commission.  The  subject  is  so 
complex  in  its  nature  that  it  will  not  admit  of  being 
pigeou-holed  as  a  settled  question.  We  shall  soon 
fall  behind  as.  pioneers  if  some  such  department  is 
not  charged  with  duties  similar  to  those  so  ably  per- 
formed until  the  other  day  by  the  officers  of  the  Royal 
Commission.  As  a  ijractical  people  who  have  deemed 
it  wise  to  spend  during  the  past  dozen  years  nearly 
Cit.uOO.lXK)  on  works  of  sewerage  and  sewage  disposal, 
we  realise  that  a  research  department  ou  the  lines,  of 
the  Massachusetts  State  Board  of  Health  would  be 
of  great  benefit  to  local  authorities  whose  responsi- 
bilities are  ever  on  the  increase. 

'■  The  commission's  report  (speaking  of  their  work 
as  a  whole)  is  the  sanitary  engineer's  magna  charta. 
It  has  freed  him  from  cast-iron  rules  which  require 
every  scheme  of  sewage  disposal  to  have  irrigation 
as  its  leading  feature  if  it  would  merit  the  approval 
of  the  Local  Government  Board,  an  approval  aljso- 
lutely  essential  to  every  scheme  which  depends  upon 
borrowed  money  for  its   execution. 

■■  In  reconnuendiiig  that  each  scheme  should  be 
judged  ou  its  merits,  having  due  regard  to  situation 
and  the  volume  of  the  stream  into  which  the  effluent 
is  discharged,  the  commission  has  taken  a  long  step 
forward,  one  which  entirely  severs  it  from  any  asso- 
ciation with  the  recomniendatious  of  former  Royal 
Commissions.  Some  critic--,  have  l>een  bold  enough 
to  say  that  such  a  recommendation  shows  want  of 
deliniteuess  and  consistency.  So  far  from  this  being 
the  case,  it  is  in  my  judgment  a  direct  evidence  that 
the  Iddesleigh  Connnissiou  has  realised  the  diflicul- 
ties  of  the  subject  and  tlie  way  to  overcome  those  ditti- 
culties  as  no  predecessor  has  ever  done.  Every  otlier 
commission  seems  to  have  assumed  that  there  should 
l)e  one,  and  one  only,  method  of  purifying  sewage. 
The  work  of  the  Iddesleigh  Commission  has  ijroved 
abundantly  that  there  are  many  methods  of  attaining 
the  end  desired,  and  that  the  efficiency  of  a  scheme 
is  not  to  be  judged  by  tlie  effluent  produced,  irrespec- 
tive of  the  volume  and  condition  of  the  stream  into 
which  it  is  to  be  discharged.  It  has  at  last  been 
recognised  that  there  is  just  as  little  merit  in  pro- 
ducing a  high-class  effluent  which  is  discharged  into 
a  great  river  as  to  produce  an  inferior  one  and  dis- 
charge it  into  a  trout  stream. 

"  Very  few  local  authorities  have  been  conscious 
of  the  anomalous  position  in  which  their  advisers 
have  been  put  when  charged  with  the  duty  of  de- 
signing sewage  purification  works.  It  is  no  doubt 
assumed  that  the  scheme  which  is  put  before  a  local 
authority  by  an  engineer  is  capable  of  comjjlying 
with  the  requirements  of  the  Local  Government 
Board,  and  of  being  so  constructed  and  worked  that 
it  will  comply  with  the  Public  Health  Act.  I  venture 
to  say  that  there  are  few  local  autliorities  in  England 
capable  of  complying  with  sec.  17  of  the  Public 
Health  Act.  although  there  are  hundreds  of  authori- 
ties who  have  l->een  lulled  into  that  belief  by  the  fact 
thai  their  modern  sewage  works  have  met  with  the 
approval  of  the  Local  Government  Board.  For  many 
years  that  board  has  iiassed  .~cliemes  on  condition 
that  a  volume  equal  to  three  times,  the  dry-weather 
flow  is  treated  so  as  to  free  the  liquid  from  the  solid 
matter  of  sewage — in  all,  six  times  the  dry-weather 
flow  is  treated  so  as  to  free  the  liquid  from  the  solid 
matter  of  .sewage — in  all,  six  tinies  the  dry-weather 
flow  before  the  effluent  is  discharged  into  the  stream; 
but  the  law  makes  no  allowance  for  the  local  autho- 
rity being  obliged  under  any  circumstances  to  dis- 
charge a  .sewage  effluent  into  a  stream  if  that  sewage 
effluent  is  inferior  in  quality  to  the  stream  itself. 
The  report  of  the  Royal  Connnissiou  propo-ses  to 
sweep  away  such  anomalies,  not  necessarily  by  deal- 
ing with  them  siiecifically,  but  by  creating  a  central 
board  pos.sessing  adequate  technical  knowledge  and 
power  to  determine  all  disputes  relating  to  the  quality 
of  .sewage  effluents. 

"  The  creation  of  Rivers  Boards,  with  a  paramount 
central  authority,  forms  one  of  the  chief  features  of 
the  commission's  leading  recommendations.  The 
proposal  to  set  up  new  rivers  authorities,  implying 
change  and  interference  with  county  councils  who 
have  efficiently  discharged  their  duties  as  conserva- 
tors of  rivers,  has  not  by  any  means  received  uni- 
versal approval.  On  the  other  hand,  the  proposed 
central  authority  has  been  regarded  by  everyone  who 
has  cognisance  of  the  difficulties  surrounding  the 
subject  of  river  pollution  as  an  excellent  and  states- 
manlike recommendation 


"  -Vlongside  thi-;.  recommendation  there  is  a  pro- 
posal to  set  up  a  statutory  standard  of  effluents.  As 
nearly  every  Roysxl  Commission  has  made  similar  re- 
commendations, one  cannot  associate  the  word  revo- 
lutionary with  the  suggestion;  still  it  is  in  ou©  re- 
spect revolutionary,  inasmuch  as  it  proposes  to  do 
what  experts  of  experience  regard  with  the  gravest 
concern. 

"  It  is  not  that  a  standard  for  effluents  is  un- 
necessary, nor  is  it  that  the  standard  of  purification 
proposed  is  too  high ;  it  is  the  proposal  to  make  it 
slalutori/  that  is  the  obnoxious  feature.  It  is  not 
enough  to  say  that  the  central  authority  would  have 
jiower  to  free  a  local  authority  from  its  legal  obliga- 
tions. If  it  were  wrong  for  a  town  like  Llanrwst  to 
spend  public  money  on  the  complete  purification  of 
its  sewage,  and  afterwards  discharge  the  effluent  into 
a  river  2,000  tinies  the  volume  of  that  effluent  (and 
the  Royal  Connnissiou  would  be  the  first  to  say  it 
was  wrong),  it  would  be  a  humiliating  position  for 
that  local  authority  to  be  obliged  to  ask  for  a  white- 
washing order  for  only  doing  its  duty.  StiU,  we  must 
guard  again.st  magnifying  the  proposal  to  erect  what 
Colonel  Harding  called  a  statutory  normal  standard 
into  an  unpardonable  offence. 

'■  I  think  it  will  be  found  practicable  to  realise  the 
ideals  of  the  commission  without  raising  the  suscep- 
tibilities of  local  authorities,  if  it  is  admitted  that 
there  can  be  no  two  ca.ses  [jreeisely  similar,  and  that, 
C(Ui.sequently,  however  unsatisfactory  it  may  appear, 
I  here  must  be  a  great  variety   of  standards. 

"  Could  not  a  rivers  authority  make  by-laws  re- 
hiting  to  sewage  purification  in  their  watershed  which 
would  be  as  binding  upon  individual  local  authorities 
(after  they  are  endorsed  by  the  proposed  central 
authority)  as  by-laws  framed  by  boroughs  and  after- 
wards countersigned  by  the  Secretary  of  State  for  the 
Home  Department  for,  say,  the  use  of  public  parks  ? 

"  In  considering  this  question  it  is  impossible  to 
ignore  the  differences  in  the  character  of  the  sewage 
effluent,  which  manifest  themselves  at  every  turn. 
The  strength  of  the  sewage  varies  with  every  hour  in 
.some  cases,  and  the  volume,  especially  in  small  in- 
stallations, fluctuates  considerably,  rendering  it  most 
diliicult  to  get  a  chance  samiile  of  the  effluent  which 
corresponds  with  an  average  samijle  made  up  of  half- 
hourly  samples  taken  over  the  twenty-four  hours.  It 
is  known  to  every  expert  that  neither  bacteria  bed 
nor  irrigation  field  yields  efflu€nt.s.  of  uniform  quality. 
Consequently  if  a  standard  is  fixed,  it  must  l_>e  fixed 
with  this  knowledge;  otherwise  it  must  lead  to  either 
unnecessary  laxity  or  unnecessary  stringency,  both 
of  which  are  objectionable.  Again,  seasons  must  be 
taken  into  account,  as  it  is  unreasonaVjle  to  expect 
a  purification  plant  to  give  as  good  results  during  a 
time  of  abnormal  cold  as  it  would  during  a  normal 
temperature.  If  such  a  plant  were  large  enough  to 
produce  an  excellent  effluent  in  mid-winter,  and 
capable  of  complying  with  an  average  standard,  such 
as  a  statutory  one  would  have  to  be,  it  would  be  too 
large  and  unnece.-sarily  costly  to  meet  the  demands 
of  the  statute  at  other  seasons  of  the  year. 

"This  question  was  very  carefully  considered  by  a 
cdinuiittee  of  experts  appointed  by  the  As.sociation  of 
-Municipal  Corporations,  called  into  being  after  the 
issue  of  the  Eighth  Report  of  the  Connnissiou.  The 
committee  met  j>eriod'cally  during  the  spring  and 
summer  of  1913,  and  inianimously  came  to  the  con- 
clusion that  it  was  not  desirable  that  standards  of 
purity  should  be  pre.scribed  by  Act  of  Parliament. 
It  i-,  impossible  in  tlic  time  at  my  disposal  to  refer 
to  reasons  which  induced  this  committee  to  come  to 
this  conclusion,  but  infer  alia  they  stated  that  '  Any 
amendment  of  the  law  should  be  to  improve  or  con- 
serve the  condition  of  the  rivers,  and  not  to  compel 
nuuiicipalities  to  discharge  sewage  effluents  of  uni- 
form quality.  The  authority  of  the  central  authority 
should  l>e  paramount,  and  every  municipality  should 
be  obliged  to  accept  their  dictum  as  to  what  is  nece.s- 
.-^ary ;  not,  however,  until  a  careful  and  unbiassed 
inquiry  into  all  the  circumstances  of  each  case  has 
been  made.  As  the  judgment  of  the  Local  Govern- 
ment Board  in  reference  to  size  and  form  of  tanks, 
capacity  of  bacteria  beds,  &c.,  is  now  accepted,  so 
should  the  decision  of  the  central  authority  be 
accepted  in  all  matters  relating  to  the  pollution  of 
rivers ;  and  as  the  Local  Government  Board  have 
power  to  vary  their  requirements  as  a  condition  of 
sanctioning  a  new  loan,  so  should  the  central  autho- 
rity have  power  to  vary  their  requirements  as  a  con- 
dition of  assuming  responsibility  for  allowing  effluents 
to  enter  a  stream.' 

"  If  the  recommendation  of  the  Royal  Commission 
to  set  up  a  paramount  authority  relating  to  questions 
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of  sewage  disposal  be  given  effect  to,  care  should 
be  taken  to  see  that  harmony  obtains  between  the 
engineering  department  of  the  Local  Government 
Board  and  the  advisory  department,  which  would  be 
represented  by  the  central  authority;  otherwise  local 
authorities  might  be  called  upon  to  construct  sewage 
w-orks  of  a  size  and  power  which  would  not  harmonise 
with  the  requirements  of  the  case  as  judged  Ijy  the 
central  authority,  who  would  have  the  advantage  of 
judging  completed  works  by  their  ability  to  produce 
an  effluent  sufficiently  good  to  meet  their  view  of  the 
requirements  of  the  case.  Here,  again,  however,  it 
would  be  a  mistake  to  emphasise  differences  which 
are  quite  capable  of  being  solved  when  the  duty  of 
preparing  a  new  Public  Health  Bill  comes  to  be 
undertaken." 

In  conclusion,  Mr.  Watson  said  that  before  the 
law  was  altered  he  thought  it  would  be  well  to  con- 
sider whether  the  recommendations  of  the  commis- 
s-on  regarding  Rivers  Boards  were  as  comprehensive 
as  they  ought  to  be.  The  need  for  economising,  which 
would  manifest  itself  very  strongly  even  before  the 
war  was  over,  induced  him  to  suggest  that  a  rivers 
authority,  with  executive  as  well  as  administrative 
power,  might  be  able  to  improve  the  rivers  of  the 
watershed  under  its  jurisdiction  without  undue  cost 
if  it  had  power  to  harmonise  the  work  of  the  various 
local  authorities  in  the  watershed  so  as  to  bring 
about  a  homogeneity,  which  at  the  present  time  was 
conspicuous  by  its  absence.  They  were  indebted  to 
the  Iddesleigh  Commission  for  the  freedom  of  action 
which  had  for  the  most  part  obtained  since  their  Fifth 
Report  was  issued,  and  he  thought  it  would  be  well, 
if  it  were  practicable,  to  go  a  step  beyond  any  of 
their  recommendations  and  give  to  rivers  authorities 
power  to  adopt  something  in  the  nature  of  the  Water 
of  Leith  Purification  Act,  under  which  a  drainage 
district  area  was  formed  to  free  the  water  of  Leith 
from  pollution,  and  by  which  power  was  given  to  the 
river  autliority  to  assess  the  whole  district  on  both 
sides  of  the  stream  for  the  cost  of  constructing  and 
maintaining  the  works  necessary  to  effect  the  desired 
improvement.  That,  however,  enters  upon  a  subject 
too  wide  to  be  disposed  of  in  one  sentence. 

Mr.  C.  H.  CooPEK  (Wimbledon)  said-  he  thought 
they  must  all  feel  indebted  to  the  authors  of  the 
two  papers.  Both  were  experts  in  the  subject.  As 
one  who  was  concerned  with  sewage  treatment  from 
the  engineering  point  of  view,  he  felt  very  grateful 
to  the  Royal  Commission  for  setting  forth  the  diffi- 
culty of  getting  satisfactory  decisions  from  the  courts 
of  law  as  at  present  constituted.  The  suggestion 
for  a  central  authority  was  most  valuable;  at  the 
same  time,  such  a  body,  in  his  view,  shoul-d  not  be 
independent,  but  part  and  parcel  of  the  Local  Govern- 
ment Board.  As  regarded  the  work  of  the  commis- 
.sion,  they  dispelled  the  idea  that  it  was  necessary 
to  have  land  treatment.  Attempts  were  made  to  grow 
crops  and  at  the  Siame  time  'cultivate  bacteria  for 
treating  sewage — which  was  quite  impossible,  for  the 
crops  were  only  able  to  take  sewage  at  various 
periods,  whereas  the  bacteria  required  a  constant 
supply  of  air  and  sewage  to  maintain  them.  The 
same  thing  occurred  with  contact  beds.  In  that  case 
they  had  got  to  maintain  the  supply  of  oxygen  to 
the  beds,  at  the  same  time  as  they  attempted  to 
supply  them  with  sewage.  That,  in  his  humble 
opinion,  was  a  combination  which  would  very  soon 
have  to  be  abandoned.  In  the  percolating  beds  they 
maintained  their  supply  of  oxygen  and  sewage  to  the 
microbes,  so  that  work  could  go  on  continuously — 
and  the  whole  thing  went  on  more  satisfactorily.  As 
regarded  the  condition  of  the  river  above  the  works, 
that  was  altogether  wrong.  Take  the  case  of  Bir- 
mingham ;  why  should  the  people  of  Tamworth  and  other 
places  lower  down  have  to  submit  to  the  river  being  dn 
the  condition  that  it  was  ?  If  a  Rivers  Board  went 
to  places  above  Birmingham  and  told  them  they 
must  improve  the  condition  of  their  effluents,  the 
authorities  would  say,  "What  is  the  good,  when  Bir- 
mingham is  discharging  an  effluent  that  is  absorbing 
something  like  4  parts  of  oxygen  per  100,000  ?  "  It 
appeared  to  him  to  be  a  very  strong  argument.  There 
was  one  difficulty  in  the  appointment  of  these  Rivera 
Boards.  In  many  instances  the  greatest  offenders— 
the  large  towns— had  a  predominance  of  members  on 
these  boards,  and  the  consequence  was  that  each 
district  looked  after  itself,  and  was  not  so  much  in- 
clined to  be  as  hard  on  their  own  authorities  as  on 
the  smaller  authorities.  London  was  discharging 
storm  water  into  small  streams  and  polluting  them 
to  a  very  large  extent.  That  was  a  thing  which  was 
very  hard  to  get  rid  of,  and  ought  never  to  have  been 
allowed.    The  idea  of  the  commission  of  discharging 


untreated  tank  effluent  into  a  stream— however  big 
that  stream  might  be — seemed  to  him  to  be  wrong, 
and  the  commission  itself  showed  the  danger.  Un- 
treated tank  effluent  was  nothing  else  than  a  portion 
of  the  raw  sewage.  Mr.  Watson  was  perfectly  right 
in  his  view  that  the  researches  instituted  by  the  com- 
mission should  be  continued.  Since  the  commission 
liad  ceased  its  work  the  very  important  question  of 
activated  sludge  had  come  to  the  fore,  and,  per- 
sonally, bethought  it  was  a  method  of  treatment  that 
in  all  probability  would  become  a  practical  one  before 
long.  The  Rivers  Boards  of  this  country  had  got 
into  a  very  bad  state  from  two  points— that  of  pol- 
lution and  as  regarded  the  prevention  of  flooding. 
It  was  a  disgrace  that  our  rivers  should  be  in  the 
condition  they  were.  As  to  the  question  of  samples, 
the  majority  of  the  county  councils  and  the  persons 
who  took  analyses  denied  to  the  local  authorities 
copies  of  the  analyses.  Very  few  local  authorities 
analysed  samples  themselves,  and  it  would  be  most 
useful  to  them  to  have  the  results.  The  Port  of 
London  Authority  actually  denied  the  right  of  anyone 
to  be  furnished  with  their  analyses.  The  Mersey  and 
Irwell  and  West  Riding  Rivers  Boards,  on  the  other 
hand,  were  compelled  to  divide  their  samples  in  the 
first  place  and  furnish  samples  in  those  cases  where 
they  intended  to  prosecute.  Those  boards  were  of 
the  greatest  assistance  to  the  authorities  and  manu- 
facturers wlio  discliaryed  into  the  streams;  they 
assisted  them  to  imijrove  effluents,  whereas  he  was 
afraid  that  in  a  good  many  cases  the  main  object  of 
inspectors  was  to  get  as  bad  a  sample  as  they  pos- 
sibly could. 

Mr.  A.  P.  I.  CoTiEEELL  (Bristol)  said  the  readers 
of  the  papers  had  approached  the  subject  from  two 
different  points  of  view,  and  their  remarks  therefore 
lecame  all  the  more  valuable.  Both  gave  their  thanks 
to  the  Royal  Commission  for  their  enormous  labours 
and  for  the  huge  quantity  of  standard  information 
which  had  been  accumulated  by  them  for  the  use  of 
engineers,  chemists  and  others  interested  in  the  ques- 
tion. He  very  much  appreciated  the  remark  of  Mr. 
Watson  that  the  essential  principle  of  the  Final  Report 
was  that  each  scheme  should  be  judged  on  its  own 
merits.  That,  he  thought,  they  might  take  as  the 
bed  rock  of  the  reports,  and  it  was  one  he  was  very 
grateful  for,  inasmuch  as  it  relieved  them  from  the 
east-iron  methods  of  former  days.  The  Royal  Com- 
mission proposed  as  their  instruments  in  carrying  out 
that  recommendation  two  different  authorities— one 
the  central  authority  and  the  other  the  local  Rivers 
Board— and  he  thought  they  must  keep  in  mind  those 
authorities  when  they  thought  over  the  criticisms  of 
Dr.  Rideal  upon  the  recommendations  of  the  report. 
They  were,  he  conceived,  an  essential  feature  of  the 
recommendations,  and  without  them  he  did  not  appre- 
hend the  commission  would  have  made  the  suggestions 
as  to  standards  and  other  things  they  liad  done.  They 
made  the  suggestion — referred  to  by  Mr.  Watson — 
that  legislation  should  be  amended.  All,  he  thought, 
would  agree  that  legislation  on  the  lines  of  sanitary 
improvement  was  very  much  belated.  Mr.  Watson 
brouglit  that  out  very  prominently  when  he  said,  "  I 
venture  to  say  that  there  are  few  local  authorities  in 
England  capable  of  complying  with  the  17th  section 
of  the  Public  Health  Act,  although  there  are  hundreds 
of  authorities  who  have  been  lulled  into  that  belief 
by  the  fact  that  their  modern  sewage  works  have 
met  with  the  approval  of  the  Local  Government  Board. 
For  many  years  that  board  has  passed  schemes  on 
condition  that  a  volume  equal  to  three  times  the  dry- 
weather  flow  is  treated  completely,  and  that  an  addi- 
tional volume  of  not  less  than  three  times  the  dry- 
weather  flow  is  treated  so  as  to  free  the  liquid  from 
the  solid  matter  of  sewage;  in  all,  six  times  the  dry- 
weather  flow  before  the  effluent  is  discharged  into  the 
st.'-eam ;  but  the  law  makes  no  allowance  for  the  local 
authority  being  obliged  under  any  circumstances  to 
discharge  a  sewage  effluent  into  a  stream  if  that 
sewage  effluent  is  inferior  in  quality  to  the  stream 
itself.  The  report  of  the  Royal  Commission  proposes 
to  sweep  away  such  anomalies.  .  .  ."  They  all  knew 
what  those  anomalies  were,  and  although  they  agreed 
safeguards  must  be  given  to  those  who  safeguarded 
ovir  streams,  the  law  as  it  stood  merited  the  remark 
rhat  it  "  is  an  ass."  If  they  did  adopt  standards  for 
sewage  effluents  as  recommended  by  the  report  they 
were  not  doing  more  than  had  been  recommended 
for  many  years.  Was  there  a  single  properly  managed 
sew'age  works  in  the  country  that  was  not  looked  after 
l)y  its  own  officers  from  the  point  of  view  of  standards? 
Storm-water  overflows  needed  more  treatment.  Too 
often  these  were  a  convenient  back  door,  and  there 
was  no  reason  why  there  should    not    be    treatment 
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sufficient  to  prevent  pollution  of  rivers.  Undoubtedly 
the  question  of  river  flows  was  of  the  very  greatest 
importance,  and  it  had  been  considered  as  of  import- 
ance by  engineers  before  the  recommendations  of  the 
Hi  dnl)    IJppnrt  came   out.     They   knew   that   tlio   flow 


sense  they  could  do  so  with  advantage  to  the  country, 
and   with  improved   scientific  results. 

Mr.  W.  T.  Burgess  (London)  remarked  that  they 
were  all  looking  forward  to  the  early  formation  of  the 
sugge:^ted  central  authority. 

Votes  of  tlianks  afterwards  brought  the  proceedings 
to  an  end. 


NEW   RECREATION  AND   PLEASURE   GROUNDS   AT 
ST.   AUSTELL. 


The  recreation  and  i^leasure  grounds  at  St.  Auslell, 
presented  to  the  town  by  Admiral  Sir  Charles  Graves- 
Sawle,  Bart.,  were  opened  by  the  donor  on  August 
12th  last.  At  the  same  time  the  bandstand  and 
shelter,  given  by  Sir  Francis  Layland-Barratt,  Bart., 
was  opened  by  that  gentleman.     , 

The  grounds  have  been  particularly  well  laid  out 
to  the  designs  and  under  the  supervision  of  the  engi- 
neer and  surveyor,  Mr.  E.  D.  Groves,  m.i.m.  and  co.e., 
and  in  years  to  come,  when  the  trees  and  shrubs  have 
had  an  opportunity  to  grow,  will  be  a  pretty  and  ideal 
place. 

The  main  entrance  is  from  the  newly  made  road. 
and  a  wide  promenade,  with  borders  on  each  side, 
leads  to  the  bandstand  formed  by  the  railed-in  top 
of  tlie  shelter  which  overlooks  the  ground,  and  on 
which  seats  are  placed. 

The  slope  between  the  new  road  and  the  ground 
ha.s  been  converted  into  terraces,  banked  witli  shrulis. 
A  gracefully  sloped  patli  leads  down  to  the  ground, 
the  sides  of  which  are  planted  with  trees  and  shrubs. 

The  shelter,  which  is  also  the  design  of  the  surveyor, 
occupies  a  central  position.  The  roof,  which  forms 
the  l)andstand  on  the  promenade  level,  is  supported 
"II  three  cast-iron  columns,  and  is  of  reinforced  con- 
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of  all  rivers  varied  at  different  times  of  the  day,  but 
they  could,  by  allowing  sufficient  elasticity,  meet  the 
conditions  in  a  river  at  its  worst  period.  It  might 
be  necessary  more  fully  to  purify  the  sewage  at  one 
time  of  the  year  than  another.  They  could  adjust 
the  effluent  according  to  the  population  that  lived 
on  the  banks.  They  must  take  the  degree  of  purifi- 
cation into  account.  He  did  not  think  there  was 
any  great  difficulty  in  dealing  with  tidal  flows  in  the 
same  way  as  the  river  flow ;  in  fact,  it  was  easier. 
It  became  really  a  question  of  bulk  dilution.  They 
could  calculate  absolutely  what  the  bulk  of  water  was 
according  to  the  height  of  the  tide,  and  a  river  flowing 
into  it  made  no  difference— it  only  helped  to  make 
up  the  bulk.  When  they  came  to  normal  times  it 
would  be  absolutely  necessary  to  reduce  considerably 
any  unnecessary  expenditure,  and  they  would  have 
to  fall  back  more  on  the  wealth  represented  by  the 
human  brain.  They  would  require  to  make  use  of 
every  bit  of  scientific  knowledge  they  possessed,  and 
to  relax  many  of  the  standards  they  had  hitherto  set 
up,  and  make  manufacturers  take  more  care  of  their 
waste  products.  It  was  no  use  telling  the  public 
to-day  that  certain  high  standards  must  be  main- 
tained. They  would  have  to  meet  the  altered  con- 
ditions, and  if  they  u.sed  their  brains  and  common 


Crete.  The  seats,  panelling,  and  other  wood  work 
are  of  teak. 

At  each  end  of  the  shelter,  and  under  the  same 
roof,  public  conveniences  are  provided.  The  men's 
section  is  provided  with  one  two-stall  urinal  and  two 
water-closets,  and  the  walls  are  finished  with  white 
glazed  tiles.  Two  water-closets  are  provided  in  the 
women's  convenience,  and  finished  similar  to  the 
other. 

The  greatest  portion  of  the  ground  is  grass,  divided 
by  gracefully  curved  paths,  the  lower  side  being 
banked  off.  Swings,  see-saws,  &c.,  will  be  fixed  on 
the  latter  portion. 


Bedwellty    Water    Supply. — The    new    pumps    and 

reservoir  tanks  for  tlie  supply  of  water  to  Phillipstown 
and  otbfr  high  levels  of  the  Bedwellty  Urban  District 
were  formally  opened  on  Tuesday.  The  tanks,  with 
the  pumping  apparatus,  have  been  installed  at  a  cost 
of  £6,500.  Gelliwell  reservoir  has  a  capacity  of  240,000 
gallons,  and  the  supply  is  being  pumped  from  the 
Rhymney  and  Aber  Valleys  main  service  at  Brilhdir 
to  a  height  of  1,140  ft.  above  sea  level,  and  from  this 
point  is  conveyed  by  gravitation  to  the  newer  and 
higher  altitudes  of  Phillipstown,  above  New  Tredegar. 
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Wc  give  below  what  we  lielieve  will  prove  :i  most 
iiislructivB  account  of  the  iiuuiufactine  of  lai-iiiac- 
adaiii  at  the  county  depot  of  Clackniaiuiaiishiro,  Scot- 
land. Mr.  Jno.  C.  Alford.  the  couiily  surveyor, 
furnished  our  representative  with  tlie  details,  and 
also  .some  interesting  figures  as  to  costs,  and  we  wovdd 
specially  draw  attention  to  the  f;xct  that  no  youn.i;  men 
are  employed,  the  average  age  being  ovrr  fifty-seven 
years.  Thi.s  has  only  been  possible  owiny  to  the  care- 
ful way  in  W'hich  the  i)lant  and  general  arrangements 
liave  been  jilanned  by  him,  and  the  cnurdy  is  cer- 
;iinlv    to    be    Coiigiatubiird    on    tlir    general    efliriericv 


bouring  (luarries  which  supply  the  rnblilc  and  other 
n'etal  for  the  roadwork,  and  which  woidd  also  shorten 
the  journeys  of  tin-  tractors  to  reach  the  chief  road- 
of  the  county. 

Eventually  the  iire.sent  depot,  known  as  the  Bank- 
liead  «tone  dejjot,  was  set  up,  this  occupying  a  2-acre 
field  alongside  the  North  British  Railway,  Devon 
Valley  line,  at  Bankhead,  about  3  mile  to  "the  w^est 
of  the  old  dejiot.  There  was  an  old  disused  railway 
line  running  across  this  field,  and,  owing  to  certain 
mining  operations  years  ago,  the  ground  sloped  in 
dilTereiil   direcliims   from  the  eirdiankment  of  the  rail 
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ami  tar-boiler,  and  tlie  liauUut;  i.i 
r  going  into  position  for  reflninpr. 


and  low  co.st  of  production,  especially  in  view'  of  the 
natural  difficulties  to  be  contended  with  and  the  good 
wages  paid. 

We  trust  this  account  may  be  of  some  service  to 
other  surveyors,  and  it  certainly  proves  that  there  is 
no  need  wdiatever  to  employ  men  of  military  age  on 
this  class  of  work. 

The  county  council  have  recently  aliandoncd  their 
old   quarry,   which   was  situated   at    the   west   end    of 


line,  and  thus  offered  admirable  facilities  for  the  in- 
stallation of  machinery  and  plant  owing  to  the  various 
levels  obtainable,  which  is  always  a  desirable  feature 
in  setting  up  plant,  and  particularly  of  the  type  used 
in  road  material  manufacture.  The  platform  of  the 
stone  crusher  in  use  is  a  foot  above  and  to  the  south- 
east end  of  the  embankment.  Below  the  crusher 
screen  are  fitted  hoppers  which  are  only  used  when 
the  broken  metal   is  to  be  stored  for  future  >i^e.     fn 


Cr.\ne   Conveying   Tar   Bakrei.  to   be  Px-aceb   on    Boiler. 


Man  and  bogi. 


tn   haul   out    loaded 


Tillicoultry,  a  town  lying  on  the  southern  slope  of 
the  Ochil  Hills,  which  form  the  northern  boundary 
of  Clackmannanshire.  The  isolation  of  this  old  quarry 
from  the  neighbouring  ones,  together  with  the  natural 
barriers  surrounding  it,  which  caused  long  detours 
to  be  made  in  order  to  reach  the  principal  highwavs 
of  the  county,  and  the  fact  that  tlie  townsfolk  had 
complained  of  the  incessant  stream  of  heavy  traffic 
passing  through  the  town,  were  responsible  for  the 
council  deciding  to  look  around  for  a  spot  more  cen- 
tral which  would  be  within  easy  access  to  the  neigh- 


addition  to  the  hoppers  there  is  a  shoot  with  folding 
doors,  spaced  at  every  2  ft.,  down  which  the  metal 
slides  and  fills  at  any  point  the  trailer  standing 
below.  Wlien  tlie  shoot  is  required  the  upper  portion 
of  the  shoot  is  formed  by  lifting  the  plate  side  of  the 
hopper  nearest  the  shoot;  this,  when  dropped,  forms 
the  side  of  the  hopper.  The  metal  from  the  crusher 
drops  into  small  trucks  which  run  along  a  2-ft.  gauge 
bogie  line  to  the  loading  bucket  of  the  Koehring  hot 
mixer,  into  which  the  metal  is  tipped  for  the  manu- 
facture of  tar  or  any  sort  of  macadam  desired. 
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As  the  mamifactiue  of  tai-macadam  was  not  con- 
templated when  this  plant  was  set  up,  it  was  necessary 
to  devise  ionu-  arrangement  t.i  mix  the  varions  sizes 
of  metal  for  this  purpose.  This  was  accomplished 
by  carrying  out  a  new, hopper  from  the  side  of  the 
existing  hopper  to  take  in  the  three  sizes— viz.,  2i-in.. 
2-in.,  and  l.S-in.— to  a  point  in  the  shoot  where  the 
metal  drops  into  the  end  of  trailer  iuid  di.'icharge  the 
contents  into  a  Iwgie  on  a  side  line.  Tliis  arrange- 
ment worker!  very  well,  not  interfering  \\'\th  the 
original  arrangement,  as  a  shutter  in  the  new  hopper, 
wlien  thrown  hack,  allowed  the  metal  to  drop  freely 
into  the  end  of  trailer  as  before.  When  the  treated 
III  from  the  Koehring  nii.xer  has  filled  one  trailer 
-team  tractor  hauls  this  out  of  the  wav.  and  an 


being  quite  clean,  and  allows  the  Koeliring  machine 
to  be  well  away  from  the  dust  and  other  particles 
likely  to  affect  its  easy  working— this  being  a  most 
important  precaution  with  this  type  of  machinery. 

The  hot  mixer  was  .-^et  up  on  two  concrete  walls,  and 
on  the  discharge  side  of  mixer  the  soil  was  cut  away 
to  a  depth  of  U  ft.  to  admit  a  trailer  to  be  hacked 
under  the  .small  platform  on  which  was  a  small  bogie 
which  received  tlie  tarred  material  from  the  discharge 
chute,  and  then  tipped  tlie  contents  into  the  trailer 
lieneatli,  thus  .saving  much  time  and  labour  usually 
expended  in  .shovelling  the  material  info  wagons  or 
trailers. 

The  tar  used  in  the  manufacture  of  tar-inacadam 
was  heated  in  a  2.'in-gallon  capacity  tar-bniler  .sot   up 


liot   tai-  rormi'.l  ul    li, 
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empty  trailer  is  placed  in  jiosition,  while  the  loaded 
one  is  hauled  to  the  road,  emptied,  and  returned. 

The  North  British  Railway  have  laid  a  siding  on 
tlie  north  side  of  the  west  held  with  enough  track 
to  hold  twelve  wagons  comfortably.  Parallel  to  tliis 
siding,  about  12  ft.  above  it  and  21  ft.  from  centre 
to  centre  of  rails,  a  4-ft.  8-in.  gauge  line  has  been 
laid  down  on  which  travels  a  2-ton  steam  locomotive 
crane  having  a  21-ft.  sweep.  This  crane  lifts  all 
rubble  out  of  wagons  by  means  of  iron  boxes  with 
bottoms  worked  on  the  trigger  principle,  and  delivers 


on  Ihe  end  of  the  crane  line,  and  packed  up  higli 
enough  to  allow  the  boiling  tar  to  run  down  a  25-ft. 
chnfe  with  a  slope  of  9  in.  in  this  distance,  into  the 
measuring  tank  of  the  Koehring  machine,  and  when 
ready  the  required  batch  of  tar  was  run  direct  into 
the  mixing  drum.  The  crane  fed  tlie  boiler  with 
tar  barrels,  and  also  lifted  up  the  barrels  of  fuel  oil 
for  tlie  oil  furnace  on  the  Koehring  machine,  and 
placed  them  alongside  the  engine  ready  to  be  strained 
liefore  allowing  the  oil  to  enter  the  fuel  tank. 
Hy  the  thorough  organisation  of  this  plant  the  whole 


Genkkal    \ 
rubble  stored  on  loading 


l-U      iM        I  II  I.      \\   IKll   ].     S\  STKM. 

bank  and  metal  stored  in  the  nu'tal  depot   belo 


it  either  on  the  bank  or  at  the  crusher  when  work  is 
in  progress.  The  whole  of  the  unloading  and  delivery 
work  is  performed  by  the  crane  driver  and  one  man. 
The  crane  is  also  able  to  run  along  the  rails  to  the 
coal  shed  and  deliver  coal  where  required. 

After  work  had  been  in  progress  some  time  it  was 
found  necessary  to  have  the  Koehring  hot  mixer  set 
up  on  another  level  for  the  manufacture  of  tar- 
macadani.  As  .stated  above,  the  formation  of  the 
ground  lends  itself  admirably  for  this  purpose.  The 
position  filially  decided  on  was  the  further  end  of 
the  bogie  line  from  the  crusher,  the  Koehring  loading 
bucket  Ijeing  just  below  the  level  of  the  rail  to  enable 
its  being  fed  direct  from  tlie  crusher  by  a  tipping 
bogie.    This  position  ensures  the  metal  from  crusher 


process  of  receiving  tlie  rubble  in  the  wagons  in  the 
siding,  delivering  it  at  the  crusher,  making  correct- 
size  metal,  conveying  it  to  the  Koehring  mixer,  con- 
verting it  into  tar-macadam,  delivering  into  trailers 
tor  dispatch  to  the  roadside,  goes  on  continuously, 
no  one  part  having  to  wait  or  being  dependent  on  the 
other. 

We  believe  it  will  be  very  interesting  for  readers 
to  know  the  amount  of  labour  required  in  the  whole 
process,  including  the  conveying,  laying,  spreading 
and  rolling  of  the  tarred  stone  on  the  road,  and  we 
give  the  surveyor's  figures  herewith:  — 

One  crusher  engine  driver,  who  fills  up  his  spare 
lime  helping  at  the  jaws. 

One  man  at  the  jaws  of  the  crusher. 
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One  man  at  the  hoppers,  and  one  man  to  help  him 
with  bogie. 

One  man  at  the  shoot. 

One  engine  driver  at  the  Koehring  machine  maliing 
tar-macadam. 

Two  men  at  box  taking  delivery  of  tar-macadam. 

One  man  attending  to  the  fires  and  wat^r. 

One  man  at  the  tar-boiler  attending  to  temperature 
and  supplying  tar. 

One  driver  on  the  tractor. 

One  roller  driver  and  four  men  spreading  metal. 

One  crane  driver  and  man. 

With  this  arrangement  and  the  valuable  assistance 
of  the  crane  it  w'as  found  that  able-bodied  men  could 
be  dispensed  with  to  a  great  extent,  and  the  number 
of  men  reduced  50  per  cent,  these  being  very  essential 
points  jnst  now.  One  tliousand  tons  of  tar-macadam 
work  was  done  recently  at  the  council  depot  by  this 
number  of  men,  whose  ages  were  as  follows :  One, 
78  years;  three,  72  years;  five,  65  years;  two,  60  years; 
one,  55  years;  four,  50  years;  one,  35  years;  in  all, 
eighteen  men— i.e.,  four  drivers  and  fourteen  labourers. 

Ivir.  Afford  gave  u.s  the  details  of  a  day's  (nine 
hours)  work  from  the  receipt  of  the  rubble  in  the 
s'ding,  the  manufacture  of  tar-macadam  by  the 
Koehring  hot-mixing  machine,  the  conveying  out  of 
the  tarred  stone,  and  laying  and  spreading  and  roll- 
ing on  surface,  finished^,  as  follows:  — 

Nine-hour   Day. 
The  steam  crane  conveys  to  crusher  50  tons  of  rubble. 
The  crusher  makes  40  tous  of  metal,  5  tons  chips,  and  5  tons 

dust. 
The  Koehring  tar-mixer  makes  40  tons  of  tarred  stone,  but 
is   capable   of   manufacturing  60   tons   in   nine   hours   it 
fully  worked.      The  output  is  limited  to   the  supply  in 
this  case. 
The  tractor  conveyed  a  distance  of  2  miles  40  tons  of  tarred 

stone'. 
The  roller  rolled  in  40  tons  of  tarred  stone  chipped  over. 

The  cost  of  the  day's  work  : — 

Cost  of  rubble,  40  tons  at  3s.  5d 

Wages  of  crane  driver  per  day 

„  loader  per  day        

crusher  engine  driver 
.,  man  at  jaws  . . 

,.  three  men  at  hoppers  and  screen 

„  Koehring  driver 

„  four  men  at  Koehring 

„  one  tractor  driver  . . 

„  one  roller  driver 

,,  three  men  with  roller  at  4s.  2d. 

each 
„  one  niglit  watcher  . . 

Cost  of  336  gallons  of  tar       

For  all  the  engines- 
Cost  of  li  tons  coals 

oils,  fluid,  15  gallons 

,,      paraffin.  8  gallons 

„      cylinder 

compound   . . 
„  ,,      machine 

„  „      grease 

waste 
2  tons  of  3-in.  chips  for  ! . 
Cost  of  wear  of  tools  for  spreading  i 
Wear  and  tear  of  all  machinery 
Gloves  and  overalls  for  men  at  tar 
Contingencies 

Total  cost  of  one  day's  work  . .  £22  0  0 
The  superficial  area  of  road,  2  miles  from  place  of 
manufacture,  treated  wdth  40  tons  of  tar-macadam 
turned  out  under  the  system  adopted  in  the  county, 
is  320  sq.  yds.,  at  a  cost  of  £22,  which  works  out  at 
16id.  per  square  yard.  This  is  not  allowing  any 
credit  for  the  5  tons  of  whJn  dust  manufactured  daily, 
which  will  be  used  as  a  binding  material  for  the 
ordinary  water-bound   macadam  road. 

MACHINERY. 

The  2-ton  steam  crane  (jwrtable),  w'ith  rails,  was 
supplied  by  Messrs.  Butters  Bros.,  Glasgow,  engi- 
neers. 

The  crusher  was  supplied  by  Messrs.  W.  H.  Baxter. 
engineers,  Leeds,  about  twenty-eight  years  ago,  and 
is  still  very  servicable. 

The  engine  driving  the  crusher  is  about  twenty 
years  old,  and  the  motor  steam  tractor  has  been  in 
use  for  nine  years.  Both  are  still  quite  serviceable. 
The  12-ton  steam  roller  has  been  in  use  for  thirteen 
years  and  is  still  quite  serviceable.  These  three 
engines  were  supplied  by  Messrs.  Aveling  &  Porter, 
and  the  fact  that  they  have  been  so  long  in  use  and 
are  still  serviceable,  and  likely  to  be  for  many  years 
to  come  with  ordinary  care,  speaks  highly  of  the 
quality  of  that  firm's  work. 

The  Koehring  hot-mixer  machine  was  purchased  in 
August,  1914,  and  was  used  on  the  roadside  last  year 
for  the  manufacture  of  tar-macadam  for  the  road 
improvement  work  of  that  year,  which  was  done  ex- 
peditiously and  well.  The  advantage  in  using  it  in 
its  present  ideal  position  reduced  the  number  and 
quality  of  labour  that  was  required  to  work  it  on  the 
roadside.  The  number  of  men  employed  on  the  road- 
side was  thirteen,  whDe  four   men — and   not  neces- 


sarily able-bodied  men: — ^can  do  the  same  work  in  its. 
present  position. 

The  county  surveyor  speaks  very  highly  of  the 
Koehring  hot  mixer,  as  it  does  its  work  most 
efficiently,  and  he  stated  that  he  did  not  see  how  the 
manufacture  of  tar-macadam  as  done  by  it  could  be 
improved  upon.  With  the  present  arrangement  of 
having  the  tar  boiler  in  an  elevated  position  the  pro- 
cess is  as  clean  as  it  is  possible  to  make  it;  in  fact 
there  is  no  visible  sign  that  tar-macadam  is  being 
manufactured  till  the  stone  is  ejected  from  the  drum 
into  the  bogie,  which  passes  over  and  delivers  it  into 
wagon.  Mr.  Alford  further  stated  that  he  was  more 
than  satisfied  with  the  hot  mixer,  and  that  his  ex- 
l^ectations  have  been  fully  realised. 

We  have  no  doubt  that  our  readers,  and  particu- 
larly road  engineers,  will  be  interested  in  this  record 
of  work  done  in  a  very  difficult  district,  and  with 
such  success  as  regards  cost  and  the  type  of  lalioiu- 
used. 


TOWN  PLANNING  IN  SCOTLAND. 

TENEMENTS   AND   SINGLE-ROOM    HOUSES. 

At  the  annual  congress  of  the  Incorporated  Sanitary 
Association  of  Scotland,  held  at  Glasgow  last  week, 
Mr.  William  Eoss  Young,  town  ijlanning  engineer, 
Lanarkshire  County  Council,  read  a  paper  on  "  Sani- 
tary Provisions  being  Inserted  in  Scottish  Town- 
planning  Schemes."  Considering  the  jjresent  rate  at  . 
which  the  movement  was  proceeding,  he  said,  there 
was  reason  to  believe  that  in  a  comparatively  short 
number  of  years  most  of  the  land  encircling  our 
growing  cities,  towns  and  villages  would  have  become 
subject  to  the  control  of  town-planning  schemes.  It 
was  feared  that  those  dense  rows  of  high  tenements 
which  were  Ijeing  erected  in  our  citiea  in  a  more 
or  less  haphazard  way  would  before  many  years  have 
grown  into  areas  as  difficult  to  deal  with  as  their 
predecessors.  We  had  not  yet  adjusted  our  laws  to 
meet  the  conditions  arising  out  of  the  upheaval 
caused  by  the  removal  of  our  rural  population  to  the 
cities  and  towns.  Mr.  Ross  Young  further  dealt  with 
matters  pertaining  to  building  which  the  provisions 
of  the  Act  governed,  and  contended  that  the  measure 
would  set  our  housing  system  and  town  development 
on  an  entirely  new  basis.  It  would  ultimately  place 
on  a  much  higher  standard  the  whole  sanitary  con- 
ditions pertaining  to  communal  life. 

Mr.  A.  H.  Campbell,  burgh  engineer,  Edinburgh, 
put  in  a  plea  for  the  spurring  up  of  the  application 
of  the  Act  in  all  the  areas  over  which  they  had  some 
measure  of  control.  Tenement  planning,  especially 
in  the  older  cities,  should  receive  more  attention. 

Mr.  P.  C.  Smith,  burgh  engineer,  Dunfermline, 
maintained  that  the  j)rocedure  of  the  Act  must  be 
simplified  if  it  were  to  become  a  success  in  Scotland. 

Mr.  T.  K.  Roddan,  chief  sanitary  inspector,  Dundee, 
thought  the  time  was  not  ripe  for  abolishing  the 
single-room  house.  To  do  so  would  be  a  hardship 
on  many  poor  people. 

In  submitting  a  paper  on  "  The  Planning  of  iHouses 
for  the  Working  Classes  with  regard  to  the  Dispo- 
sition of  Sanitary  Fittings,"  Mr.  Joseph  Weekes, 
burgh  surveyor,  Irvine,  said  that  in  the  meantime 
indications  pointed  to  our  local  authorities  having 
to  tackle  the  housing  problem  themselves,  as  jarivate 
enterprise  was  not  keeping  up  with  public  needs. 
Their  first  consideration  should  be  to  see  that  even 
the  poorest  classes  were  provided  with  thoroughly 
healthy  houses. 


Qualifications     of     Sanitary      Inspectors. — At    the 

annual  general  meeting  of  the  Incorporated  Sanitary 
Association  of  Scotland,  Mr.  Dinican  Campbell, 
county  sanitary  .inspector,  Renfrewshire,  proposed 
the  following  resolution:  "That  this  annual  general 
meeting  of  the  Incorporated  Sanitary  Association  of 
Scotland  remits  to  the  council  of  the  association  to 
consider  the  question  of  present  conditions  attaching 
to  the  appointment  by  local  authorities  of  sanitary  in- 
spectors, and  to  take  such  steps  as  they  may  deem  ad- 
visable with  the  object  of  secin-ing  that  no  unqualified 
person  be  appointed  to  the  office  of  sanitary  inspector." 
He  said  that  for  some  time  there  had  been  complaints 
as  to  several  appointments.  The  time  had  come,  he 
thought,  when  the  certificate  of  that  association  or 
of  some  similar  body  should  be  of  some  importance 
when  appointments  were  made.  In  the  North  of 
Scotland,  jjarticularly,  they  had  complaints  that  men 
without  certificates  and  without  real  experience  had 
been  appointed  sanitary  inspectors.  The  resolution 
was  unanimously  adopted. 


MiPTtMUKi;    1(1.    HUJ 
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Assistants*  and  Students'  Section. 

CoNDDCTED  BY  SYDNEY  G.  TURNER,  Assoc. m.inst.c.e. 


All  communications  in  regard  to  this  page  must  be 
addressed  to  The  Editor,  St.  Bride's  House.  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  must  be  marked  "Assistants' 
Section  "  in  the  top  left-hand  comer.  Correspondents  are 
invited  to  submit  questions  for  consideration  and  answers 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

499.  Geodesy. — Describe  generally  (without  details) 
the  astronomical  observations  needed  to  locate  the 
starting-point  of  a  survey  in  a  new  country.  (E.  P.  C. , 
Birmingham.') 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  I  feet  in 
length,  b  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  approximately  the  time  taken 
to  empty  the  tank.      (Stud.Inst.C.E.) 

501.  Ventilation. — In  designing  a  system  of  venti- 
lation for  a  puhlic  hall,  what  are  the  relative  advan- 
tages of  a  small  nnml>er  of  large  inlet  shafts,  com- 
pared with  a  large  number  of  small  shafts ;  and  at 
what  level  should  these  inlets  be  placed  ?  (C.  W.  P., 
Wellington.) 

502.  Theory  of  Beams — Tlie  cross-section  of  a  beam 
is  T-shaped,  the  upper  table  is  6  in.  wide  and  1  in. 
thick,  the  vertical  web  is  5  in.  deep  and  J  in.  thick. 
.'\t  a  certain  cross-section  this  beam  is  subjected  to  a 
known  bending  moment.  Make  a  careful  sketch  to 
show  the  distribution  of  the  stress  across  the  section 
produced  by  this  bending  moment.  (C.  W.  P.,  Wel- 
lington.) 

503.  Sewer  Construction — .\B  and  CD  are  two 
18-in.  stoneware  pipe  sewers,  intercepted  at  right 
angles  bv  a  railway  in  a  cutting  with  slopes  of  1  in  2. 
The  fall"  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  1225;  C  =  120-7o;  ground  level 
1280,  and  level  of  railway  metals  106-50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewer.s  is 
towards  D.  The  railway  company  will  not  allow  any 
sew^er  to  pass  underneath  the  railway  unless  at  a 
greater  depth  from  top  of  sewer  to  top  of  rails  of  4  ft. 
(E.  H..  Wallcden.) 

REPLIES   TO   QUESTIONS. 

498.  Buttress  Design.— ^Thirty  feet  (30  ft.)  above 
the  ground  a  rectangular  buttress  bears  a  thrust  of 
5,000  lb.  inclined  at  an  angle  of  4.5  deg.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  the  height 
of  a  turret  3  ft.  by  3ft.  necessary  for  stability  at  the 
top  joint  if  the  coefficient  of  friction  =  060.  (E.  P.  C, 
Birmingham.) 

Let  aT  =  thickness  of  buttress,  and  consider  1  ft.  of 
its  width.     Since  the  width  of  the  buttress  is  3ft., 

the  thrust  on  1  ft.  width  =  —5-  lb.,  and  the  weight 

of  1ft.  width  of  buttress  =  30a:xl40  1b.  =  4200^:  lb. 
These  are  the  only  two  external  forces  acting  on 
the  buttress,  and  they  have  a  resultant  R  whicli 
for  stability  must  cut  the  base  line  of  the  section 
at  some  point.  In  order  that  no  tension  may  be 
induced  in  any  part  of  the  structure  the  resultant 
thrust  R  must  lie  within  the  middle  third  of  the 
base  {i.e.,  the  resultant  must  cut  CD  at  not  less  a 

distance  than  -  from  D). 

Taking  moments  round  E  the  mid  point  of  DC  tbrougli 
which  the  weight  acts  we  have 
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to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  boons  will  be  awarded  monthly.  Dtagrams  must 
oe  arawn  to  scale  on  separate  sheets,  ready  for 
reproduction.  ■  v     1 
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The  positive  value  is  the  required  viiliic  of  .r. 
.'.  thickness  of  buttress  =  6  5'!  H. 


Fig.  1. 


Find  the  height  of  turret. 

Let  it  be  assumed  tliat  this  turret  b;i.s  to  willi- 
stand  a  wind  pressure  of  w  lb.  per  square  foot. 

Considering  1  ft.  width  of  turret  of  height  y.  and 
let  us  examine  the  stability  of  the  turret  due  to  (1) 
Its  own  weight  and  (2)  wind  pressure.  Treating 
each  separately, 

(1)  We  have  weight  of  1-ft.  section  =  3(/xl40  = 
420  lb.,  and  this  is  uniformly  distributed  over  its 
base  of  3  sq.  ft. 

.-.  the  intensity  of  compressive  stress  at  the  edsres 
420v 
D  and  C  =  — g-  =  140?/  lb.  per  square  foot. 

(2)  The  turret  may  be  considered  as  a  cantilever 
beam  fixed  at  one  end,  and  loaded  uniformly  with 
a  wind  pressure  of  w  lb.  per  foot-run ;  then  the 
bending  moment  =  moment  of  resistance. 

wy 
"  2 
vrf  _1 

2     ~   Oa" 
1(1?/    =  420 
420 

•  ■• ;/  =  t:^ 


=  TTfbcP 


UOij  X  9 


where  6  =  breadth, 

d  =  thickness  of  turret, 
If  there  is  to  be  no  tension  in  any 
I   part  of  the  structure  tliere  must  be 
^   a  tensile  stress  at  C  of  just  140?/  lb. 
I   per  sq.  ft.  to  notrati  ve  the  compressive 
■-  .         stress  of  140?/  lb.  per  sq.   ft.   at  the 

.-.    the    heiglifc    for  |   extreme  edge  C  in  Fig.  2 

.stability  =^  ft.     ^-  .••/=140?/. 
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.•.  if  the  resultant  thrust  is  to  fall  inside  Uie 
middle  third  of  the  base  with  a  wind  pressure  of, 
.-ay,  28  lb.   per  square  foot,  the  height  should   not 

exceed  -V  =  15  ft. 


28 


Fig.  2. 

Let  us  now  examine  this  height  as  recards  .shear 
at  the  top  joint. 

a  X  weight  =  sliearing  force  =  15  P 

where  P  =  wind  pressure  per  sn.  ft. 

6x140x3x15  ^  J.5  P 

.-.  P    =    2.52  lb.  per  sq.  ft. 

So  this  turret  could  withstand  a  wind  pressure 
of  252  1b.  per  square  foot;  so  the  turret  is  perfectly 
safe  as  regards  shear.    (J.  G.  W.,  Doimpatvick.) 

LThe  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium,] 


LOCAL   GOVERNI^ENT  BOARD   INQUIRitS. 

The   Editor   invites   the    co-oiw ration    of   .SURVEVor.    rctulcrs 
with   a  view   to   making    llie   information   <jiccn    under    lliix 
possible. 


head  as  complete  and  accurate 


INQUIRIES  HELD. 
Burton  T.C.  (September  7th.      Mr.  R.  C.  Maxwell). 

—  Ihis  was  an  inquiry  concernino-  tlie  application  of 
the  corporation  for  a  Provisional  Order  empowering 
them  to  run  omnibuses  and  motor  cars  within  the 
borough.  The  town  clerk,  Mr.  .T-.  B.  Chapman,  stated 
that  by  the  corporation's  Act  of  1901  they  were  per- 
mitted to  run  omnibuses  and  motor  cars  in'  connection 
with  the  corporation  tramway.s  when  the  runninji  of 
the  latter  was  impracticaljle,  and  the  local  authority 
now  desired  to  remove  these  restrictions.  The  cor- 
poration had  been  approaclied  from  time  to  time  as 
to  the  extension  of  the  tramway  system,  particularly 
along  the  Derby-road  and  the"  Shobnall-road.  The 
council  had  been  petitioned  to  run  a  service  of  motor 
'buses  to  serve  the  Shobnall-road  district.  It  was 
,  stated  by  the  mayor  that  it  was  not  proposed  to  have 
anything  more  than  an  experimental  .service— possibly 
two  or  three  cars.  It  was  not  proposed  to  do  anything 
during  the  war.  Mr.  T.  Hall,  borough  electrical  engi- 
neer, said  he  favoured  the  electric  'bus.  The  capital 
expenditure  on  such  a  veliicle  was  about  £1  300  as 
compared  with  £6,000  per  mile  in  the  case  of  la.yin!; 
tramway  tracks  and  providing  a  car.  The  electric 
'bus  would  carry  its  own  electricity,  and  have  charg- 
ing stations  at  the  depots  at  the  end  of  the  tramwav 
routes.  The  speed  would  be  about  12  miles  per  hour 
and  about  six  up-gradients  of  1  in  10.  The  special' 
features  of  the  system  were  the  economv,  the  very 
sound  running,  and  the  general  cleanliness  and  sim- 
plicity. The  'bus  would  last  ten  years.  In  a  certain 
town  £500  was  paid  for  petrol  for  one  car  annuallv 
while  the  cost  for  electricity  was  £365.  Mr  Hall 
added  that  his  present  staff  would  be  able  to  carry 
out  the  work. 


APPLICATIONS  FOR  LOANS. 

Coventry    T.C— £80,088    fur  tlu-  electricity   under- 
Ijiknig. 

Hartismere   R.D.C.— £143  for  sinking  public  wells. 

Watford  U.D.C.— £247  for  works  of  sewerage. 
LOANS   SANCTIONED. 

Cleator    Moor    U.D.C.— £7.000  for  the  purchase  of 
land  for  workmen's  dwellings. 

Forehoe  R.D.C. —  C160,  supplemental  loan  for  work- 
iiH'u's  houses. 

Lancashire   C.C.      LM,02!)   for  road   reconstruction. 
LOAN    REFUSED. 

Sheerness  U.D.C.— £5,000  for  tlic  enlargement  of  the 
icl'iisc  destructor. 

FORTHCOMING  INQUIRIES. 

SErTEMBEK.  £ 

H. — Enfield.       For  the  provision  of  a  disin- 
fecting station  (Mr.  R.  H.  Bicknell)    ...  7G0 
1  I.— Wembley.      For    the    extension    of    the 
sewage     disposal    works    (Sir.     A.    W. 

Brightraore)  12,071 

\'>. — Carlisle.     For  the  provision  of  dwellings 

(Mr.   Edward  Le<^.nard) 9,582 

TOWN    PLANNING. 

15. — Leeds.  (Mr.  George  L.  Pepler) — 

rOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

rPHE    SURVEYORS'    INSTITUTION 

(Incorporated  hy   Ifni/al   OharlerJ, 
12   Great   George-street,   Westminster,   S.W. 


EXAMINATIONS,  1916. 


Preliminary  Examination. 

Notice  is  given  that  the  Preliminary  Examination 
for  the  admission  of  Students  will  be  held  on  the  13th 
and  13th  of  January  next. 

Candidates  from  the  counties  of '  Lancashire, 
Cheshire,  Yorkshire,  Durham,  Cumberland,  West- 
morland, Northumberland,  Staffordshire,  and  North 
Wales  will  be  examined  at  Manchester.  Candidates 
from  other  counties  in  England  and  Wales  will  be 
examined  in  London  ; 

Irish  Candidates  will  l>e  examined  in  Dublin; 

.Scottish  Candidates,  in  Glasgow. 

Professional  Examinations. 

Notice  is  also  given  that  the  Annual  Professional 
Examinations  for  Land  Agents,  Valuers,  Building, 
and  Quantity  Surveyors  (held  under  the  provisions 
of  the  Charter),  will  l)e  held  on  the  27th  to  31st  of 
March  next  inclusive. 

.Ml  English  Candidates  for  the  Professional  Exami- 
nations  are  examined   in   London; 

Irish  Candidates  in  Dublin ; 

Scottish  Candidates  in  Glasgow. 

All  apjilications  for  both  the  Preliminary  and  the 
Professional  Examinations  must  be  sent  in  before 
the  end  of  Septeml)er.  The  necessary  Entry  Forms 
for  the  various  Examinations,  and  particulars  as  to 
sul)jects,  course  of  examination,  and  prizes,  can  be 
obtained  of  the  Secretary.  (2,716) 

URBAN   DISTRICT  COUNCIL   OF 
WOODBRIDGE. 

The  above  Council  invite  Tenders  for  the  Supply 
of  200  Tons  of  Broken  Granite,  IJ-in.  gauge,  to  be 
delivered,  carriage  paid,  to  Woodbridge  (G.E.E.) 
Station. 

Tenders,  accompanied  by  Samples,  to  be  delivered 
(carriage  paid)  to  Mr.  Walter  Brooke,  Council 
Offices,  Woodbridge,  endorsed  "  Tenders  for  Granite," 
on  or  before  the  23rd  day  of  September,  1915. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

W.  GROUT  WHISSTOCK, 

Surveyor. 
Woodbridge. 

September  8,   1915.  (2,718) 

A  STUDENT  who  has  just  taken  his  B.Sc.  wants 
-^^  to  work  under  a  Borough  Engineer  for  a  short 
time.  Please  state  ternii.  per  month  and  the  works 
in  jirogress.  Near  London  preferred. — Apply  Box 
1.540,  office  of  The  SiiRVEyoR,  24  Bride-lane, 'Fleet- 
street^  E.G.  (2,717) 
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Municipal  Viork  in  Progress  and  Projected. 


riie  Editor  inritcs  the  co-operation  of  SORTBYOR  readers  with  a  view  to  making  infoT 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings— Blackpool,  Wigan;  housing  and  town 
plannhig — Seaton  Delavel ;  refuse  disposal  —  Den- 
bigh; roads  and  materials— Dumbartonshire.  Hurs- 
ley;  sewerage  and  sewage  dis|iosal — Prestatyn.  Seaton 
Delavel ;  water,  gas  and  electricity — Barking. — Par- 
ticulars of  other  projected  works  will  be  found  on 
our  "Local  Government  Board  Inquiries"  page. 

ADMINISTRATION. 

Tyrone  CO, — A  letter  lia^  been  ren-ivud  from  thi- 
Local  Government  Board  witli  reference  to  a  recom- 
mendation by  a  committee  tliat  Mr.  F.  1.  Lynam. 
county  surveyor,  be  relieved  of  the  control  of  roads 
and  public  works  in  the  Strabane  rural  district,  that 
he  forfeit  £75  of  his  salary,  and  that  this  amount  be 
paid  to  Mr.  Stuart,  assistant  surveyor,  for  the  pur- 
pose of  superintending  the  entire  district.  The  new 
arrangement,  said  the  Ix)cal  Government  Board. 
would,  in  fact,  be  one  with  three  surveyors  instead 
of  two  for  the  county,  and  one  of  these  otticersi  would 
have  only  one  district  without  any  assistance  therein. 
The  Iward  could  not  consent  to  such  an  arrangement 
w^ithout  a  very  full  and  convincing  statement  show- 
ing that  there  are  imperative  reasons  warranting  so 
grave  a  departure  from  the  statutory  provisions  for 
the  control  of  public  works,  which  were  satisfactorily 
in  operation  throughout  the  country.  Such  a  state- 
ment would  require  to  set  out  fully  what  steps  had 
been  taken  to  remedy  any  defects  exi>erienced  in  the 
existing  arrangements,  and  to  demonstrate  clearly 
that  these  defects  could  not  be  rectified  without  re- 
course to  the  very  dra.stic  change  proposed.  It  was 
decided  to  refer  the  eonnnunication  to  the  Straliane 
No.   1   Rural    District    OMincil. 

BUILDINGS. 

Bideford  T.C. — The  Bideford  members  of  llie  Joiiil 
Hospital  Committee  have  sent  the  plans,  of  the  pro- 
posed isolation  hospital  alterations  and  additions  to 
the  Public  Health  Committee  of  Devon  County 
Council,  pointing  out  that  when  the  Order  was  made 
the  estimated  exiienditure  was  between  .C2.000  and 
£3.00(1.  whereas  the  pre.-ent  plans  showed  an  esti- 
mated expenditure  of  lx:tween  £8,000  and  £!),000,  iuul 
asking  the  Public  Health  Committee  if  the  plans 
could  not  be  modified  and  the  cost  very  much  re- 
duced . 

Blackpool  T.C— It  is  estimated  that  the  cost  ol 
converting  the  racecourse  into  a  temporary  hospital 
will  be  £2.).()<X).  This  will  be  met  by  the  War  Office, 
the  duty  of  the  town  council  being  limited  to  the  pi-e- 
paration  of  plans,  letting  of  contracts,  and  the  super- 
vision of  the  work. 

Doncaster  T.C. — It  has  been  decided  lo  erect  a 
public  ((mvenienre  in  North  Bridge-road,  at  an  esti- 
mated cost  of  .t2:H). 

Folkestone  T.C. — It  has  been  agreed  io  eiect  a 
public  convenience  on  a  sile  contiguous  lo  the  town 
hall,  at  an  estimated  cost  of  £100. 

Ludlow  T.C. — The  council  have  adopted  a  resolu- 
tion urging  the  Ludlow  Joint  Hospital  Committee 
not  to  proceed  further  at  jire'ent  in  the  matter  of 
providing  a  hospital  at  Craven  Anns  or  elsewhere. 

Ripon  T.C. — The  Local  Oovernment  Board  write 
that  they  are  unable  to  grant  the  city  council's  appli- 
cat'on  for  powers  to  borrow  £250  for  the  construction 
of  six  additional  baths  in  Park-street. 

Wigan  T.C. — A  committee  has  been  appointed  to  go 
into  the  provision  of  better  accommodation  for  (he 
■•i;inii~   iDiinicipnl    rlepar(iii"Til -. 

HOUSING    AND    TOWN  PLANNING. 

Cosford  R.D.C. — The  Tjocal  (JovernuicMt  Hoard  in 
a  letter  state  that  they  would  be  imable  to  sanction 
loans  for  a  scheme  in  the  rural  d'strict  in  respect  of 
housing  at  Elmsott  during  the  present  emergency. 
and  that  they  did  not  think,  in  view  of  the  heavy 
estimated  deficit  and  the  low  rent  olitainable,  the 
council  would  bo  jttstified  in  erecting  bouses  .so  ex- 
pensive as  those  proposed.  The.v  also  sugtrested  that 
plans  of  a  cheaper  type  of  hou.se  should  be  ]irepared. 
and  that  the  parlour  might  be  omitted.  The  council 
have  resolved  to  postpone  the  matter  for  the  present. 

Seaton  Delavel  U.D.C. — The  council  have  received 
authority  to  prepare  a  town  planning  scheme. 


Swansea  T.C— At  a  meeting  of  the  Housing  C<im- 
mittee  last  week,  the  acting  borough  architect  re- 
ported that,  although  some  dilapidated  dwellings  had 
lieen  put  in  order,  there  were  still  many  whose 
o\vn(M's  had  l)ecn  ordered  to  repair  them  in  which  no 
start  had  been  made.  Ho  asked  whether  in  the  pre- 
sent financial  condition  of  the  country  it  was  the 
wish  of  the  connnittee  that  the  work  should  proceed. 
JIi-.  Molyneux,  while  admitting  that  in  some  cases 
insistence  might  prove  a  hardship,  thought  there  was 
a  tremendous  amount  of  insanitary  property  in  the 
town,  and  war  or  no  war  it  ought  to  be  put  in  order. 
It  w.-is  decided  to  insist  on  the  necessary  repairs, 
lieiii-   carried  out  inimediatoly. 

Tredegar  U.D.C— The  council  decided  on  Tuesday 
to  postpone  the  woi-kiiien's  d\vrlliiig>  scheme  for  six 
months. 

PARKS    AND    OPEN   SPACES. 

Salford  T.C— What  was  formerly  known  as  the 
ie.~ervuir  ii[  hangwortliy-road,  Pendleton,  has  been 
converted  into  a  park,  which  was  formally  opened 
to  the  public  last  week.  The  park  is  6  acres  in  ex- 
tent, and  it  contains  two  bowling  greens  and  six 
tenuis  coil  lis. 

Swansea  T.C  — It  was  iv|iorled  at  a  rneeliiit;  (i[  tile 
Parks  Committee  on  Tuesdciy  that,  owing  to  tlio 
financial  restrictions,  only  £197  was  being  spent  on 
the  upkeep  of  open  spaces  worth  £22,000,  and  not  a 
halfpenny  on  the  maintenance  of  the  9  miles  of  walks. 
In  response  (o  the  appeal  lor  economy  the  estimates 
were  reduced  b.y  £2,080,  and,  owing  to  tin;  war,  the 
revenue  ordinaiily  obtainable  from  games  was  groatly 
reduced.  The  chairman,  iMr.  Lee.  lliought  it  possible 
that  necessary  repairs  might  remain  for  a  year,  but  if 
they  neglected  them  huiger  the  pro])erty  would 
depreciate  rapidly  and  in  a  couple  of  years  they  would 
have  til  spend  an  enorninus  amount. 

REFUSE    COLLECTION    AND    DISPOSAL 

Denbigh  T.C. — The  council  have  purchased  a  site  tor 
£t>8()  for  the  purpose  of  a  dust  destructor,  the  pro- 
perty acquired  including  chimney  s.tack,  sheds,  rail- 
way si'lings.  and   tnrntnble. 

ROADS    AND    MATERIALS. 

Arbroath  T.C.  The  Streets  Coinniiltec  recommend 
tin-  coMslruci  inn  i,[  a  new  st  leel  in  contiiuiation  of 
11.  |,.|,->treet. 

Bideford  T.C. — Tot.iU's  Kural  Council  asked  the 
council's  sujiport  to  a  resolution  in  fav<nir  of  petition- 
ing the  county  council  to  allow  the  district  councils 
to  reduce  the  quantity  of  stone  placed  on  the  main 
roads  wherever  possible  on  account  of  the  reduced 
traffic  on  the  roads.  Mr.  H.  N.  G.  Stucley:  In  tlio 
'Bideford  district  there  has  been  a  tremendous  amount 
of  motor  and  tourist  traffic.  It  was  acreed  not  to 
su|i|H)rl    the   propositioji. 

Glasgow  T.C. — The  city  council  have  sanctioned  a. 
sclnuic  for  the  improvement  <if  the  appi'oach  to  the 
Kelvinside  .irt  galleries,  at  an  estimated  cost  of  £1,000. 

Diss  U.D.C— The  surveyor,  Mv.  A.  Cooper,  has 
submitted  a  |j|an  for  repairs  to  Walcot-road,  rendered 
nccessaiy  by  the  damage  caused  by  military  traffic, 
and  the  Highway  Coiuuiittee  have  been  authoi-ised  to 
endeavour   In  aiiange  terms   with  the  Road  Board. 

Dumbartonshire  C.C — The  county  road  surveyor, 
.Mr.  .laniH^  .\ndie\\.  submitted  recently  to  the  Western 
District  Committee  a  pi-uposal  to  spend  £1,860  on 
bituminous  binding,  and  it  was  stated  that  1-he  wo)-k 
would  bo  put  in  hand  conditionally  upon  a  grant  of 
CCiOtt  being  i-eeeivcd  from   the  Road  Board. 

Hursley  R.D.C. — The  surveyor,  Mr.  A.  H.  Brain, 
has  re|>oited  to  the  council  that  the  Wai-  Ollico  have 
sanctioned  tho  payment  of  £-l,'1.56  for  repairs  to 
several  roads. 

Romford  R.D.C. — The  tender  of  Messrs.  Parlby  & 
Bescrihv.  at.  £82,  has  been  accepted  for  the  widening 
of  Park-lane  corner,   north-west  Homchurch. 

Strood  R.D.C — The  surveyor,  Mr.  L.  Uanderson, 
-uliniitted  .1  fiirther  rei)ort  in  reply  to  statenuMits 
mailo  at  the  last  meeting  with  reference  to  the  result 
of  the  council  having  some  years  ago  adopted  direct 
control  with  regard  to  the  making  and  repair  of  roads 
in  three  of  the  largest  jiarishes,  where  previously  the 
work    had   been   done   by    contract.    He   pointed   out 
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that  any  increase  there  may  have  been  in  later  years 
was  due  to  increased  cost  of  material,  labour,  and 
haulage,  but  when  -thes©  items  were  considered  there 
had  been  a  considerable  saving.  The  council  con- 
sidered, and  eventually  adjourned,  a  proposition  to 
acquire  their  own  haulage  plant,  and  also  to  take 
over  and  work  a  gravel  pit  at  Shorne. 

Winchester  T.C.— The  city  surveyor,  Mr.  W.  V. 
Anderson,  has  prepared,  and  the  council  have 
approved,  a  scheme  for  further  widening  Bridge-street, 
at  an  estimated  cost  of  £1,187. 

SEWERAGE    AMD    SEWA.E    DISPOSAL. 

Gelligaej-  U.D.C.— Mr.  Haikt's,  of  Messrs.  Willcox 
&  Kaikes,  on  Tuesdjiy  submitted  plans  and  sjiecifica- 
tions  for  the  construction  of  a  sewer  in  the  Cylla  and 
Deri  Valleys  to  link  up  with  the  main  trunk  sewerage 
scheme  for  the  llhymney  Valley  now  in  progress.  It 
was  decided  to  write  to  the  Local  Government  Board 
asking  if  they  would  sanction  the  cost  of  preparing 
the  phuw  and   specifications. 

Prestatyn  U.D.C. — The  council  have  approved  the 
plans  of  a  sewerage  scheme  which  is  estimated  to  cost 
£20,000, 

Seaton  Delavel  U.D.G. — It  has  been  agreed  to  carry 
out  an  extension  of  the  main  sewer,  at  an  estimated 
cost  of  £1,000. 

Winchester  T.C.— The  city  surveyor,  Mr.  W.  V. 
Anderson,  has  received  instructions  to  prepare  a  plan 
for  a  supplementary  storm- water  outfall  in  Victoria- 
road. 

Worcester  T.C. — The  Sewerage  Committee  recom- 
mend the  council  to  instruct  the  city  engineer  to  lay 
the  sewer  for  the  drainage  of  the  Malvern-road 
district,  at  an  estimated  cost,  including  wayleaves,  of 
£550,  but  to  delay  the  work  until  the  making  of  the 
next  rate,  or  until  the  tennination  of  the  war  enables 
the  council  to  apply  for  sanction  to  a  loan  for  cari-y- 
ing  out  the  work. 

Wrotham  U.D.C. — The  Local  Government  Board 
have  intimated  that  the  pr-oposed  sewerage  scheme  is 
generally  satisfa<-tory,  subject  to  certain  points  of 
detail  which  would  be  dealt  with  later,  but  that  a  loan 
would  not  be  sanctioned  for  the  work  at  present. 

WATER,    CAS,    AKO     ELECTRICITY. 

Armagh  U.D.G. — Consideration  is  being  given  to  the 
provision  of  a  sclu'nic  for  electric  lighting. 

Barking  U.D.C. — The  cost  of  the  electrical  plant 
wliicli  it  is  ]iroiJosed  to  instal  has  been  reduced  from 
£18,000  to   £13,536,  with   £1,600  for  buildings. 

Bristol  T.C. — It  has  been  decided  to  reduce  by  one- 
third  the  use  of  the  electric  and  gas  street  lamps,  one 
in  every  tlii-ee  not  being  lighted. 

Glutton  R.D.C. — The  scheme  for  the  supply  of 
water  to  the  village  of  Stanton  Drew  has  been  com- 
pleted. The  work  was  carried  out  under  the  direc- 
tion of  Mr.  Brown,  waterworks  manager. 

Garstang  R.D.C. — A  scheme  is  being  considered  for 
the  extension  of  the  water  supply  to  Great  Eccleston 
and  Hamblelon,  at  an  estimated  cost  of  £1,167. 

Lleyn  R.D.C. — It  has  been  resolved  to  provide  a 
water  supply  for  Abersoch. 

Macclesfield  T.G.— The  Gas  Committee  have  agreed 
to  a  proposal  for  repairs  to  and  renewals  of  the  gas- 
works plant,  at  an  estimated  cost  of  £800.  , 

Northampton  T.C. — A  recommendation  will  be  sub- 
mitted to  the  town  council  for  water  main  extensions 
estimated  to  cost  £2,000. 

Oldham  T.C. — Tire  Electricity  Committee  have 
decided  to  instal  a  motor-driven  compressor,  t«  fence 
in  with  iron  sheeting  part  of  the  land  adjoining  the 
cooling  towers  at  Greenhill,  and  to  remove  the  old 
200-kw.  direct-current  turbo-generator. 

Prestatyn  U.D.C— The  Local  Government  Board 
are  being  asked  to  sanction  a  scheme  for  the  filtration 
and  softening  of  the  water  supply,  at  an  estimated 
cost  of  £4,000. 

Sandgate  U.D.C— The  council  have  agreed  to  borrow 
£755  from  the  Public  Works  Loan  Board,  at  4^  per 
cent  interest,   for  the  purpose  of  the  waterworks. 

Watford  U.D.C — The  council  are  endeavouring  to 
obtain  a  fur-ther  loan  of  £10,000  for  water  supply 
purposes. 

MISCELLANEOUS. 

Belfast  T.C— The  council  have  adopted  recom- 
mendations of  the  Tramways  and  Electricity  Com- 
mittee as  to  economies  in  administration  of  the  tra,m- 
way  undertaking  which  are  estimated  to  effect  a  saving 
of  £4,300  in  the  ensuing  six  months. 

Glasgow    T.C— The  corporation  recently  appointed 


a  special  committee  to  consider  how  the  production 
of  food  could  be  increased  by  utilising  ground  belong- 
ing to  the  city.  The  Parks  Committee  suggest  that  as 
an  experiment  a  field  extending  to  9  acres  at  the 
south-east  corner  of  Tollcross  Park  might  be  converted 
into  allotments  for  the  cultivation  of  vegetables  for 
food.  A  sub-committee  Iras  been  appointed  to  confer 
witli  the  special  committee. 

Swansea  T.C — The  borough  sur-veyor,  Mr.  J.  R. 
Heath,  repoi-ted  to  the  Highways  Committee  that  he 
had  received  fronr  the  borough  treasurer  a  letter  asking 
what  amendments  he  could  suggest  in  the  annual 
estimate  with  a  view  to  cur-tailing  expenditure.  The 
borough  surveyor  reminded  the  committee  that  the 
Local  Government  Board  did  not  in  their  letter  suggest 
that  any  reduction  could  be  made  in  the  maintenance 
of  roads,  and  this  was  a  matter  in  which  he  could  not 
recommend  any  reduction,  as  the  work  was  absolutely 
necessary.  He  thought  a  real  reduction  could  bi- 
made  in  public  lighting.  Owing  to  the  Defence  of 
the  Realm  Act  they  had  already  effected  a  reduction, 
but  on  the  other  hand  there  was  an  increase  in  the 
cost  of  gas.  To  the  Parliamentary  and  General  Pur- 
poses Committee  the  borough  surveyor  replied  that 
the  reductions  in  the  staff  which  lie  suggested  could 
only  be  made  on  the  understanding  that  certain  works 
would  be  shut  down.  He  also  wished  it  to  be  under- 
stood that  in  normal  times  his  department  was  not 
over-staffed,  but  rather  under-staffed. 


PERSONAL. 


Mr.  R.  Stephens,  surveyor  to  the  Chard  Rural  Dis- 
trict Council,  has  been  appointed  a  Lieutenant  in  tl;e 
Army. 

Mr.  .1.  Stanley  Roper,  surveyor  of  highways  to  the 
Hollingbourne  Rural  District  Council  for  thirty  years, 
lias  resigned. 

Mr.  G.  Winship,  borough  surveyor  of  Abingdon, 
has  been  voted  £25  for  work  in  connection  witlr  the 
waterworks  extension  scheme  at  Wootton. 

Mr.  W.  J.  Edwards,  Carnarvon,  has  been  appo.inted 
survej'or  and  sanitary  inspector  to  the  Abergele 
Urban  District  Council,  at  a  salary  of  £100  a  year. 

Mr.  W.  J.  Ball,  assistant  borough  srrrveyor  of 
Crewe,  who  is  about  to  .join  the  military  forces,  has 
been  granted  £112  IDs.  (half-pay)  during  his  absence 
on  service. 

Mr.  E.  E.  Finch  has  just  been  appointed  surveyor 
under  the  London  County  Council  at  a  salary  of  £800 
a  year.  Six  years  ago  he  was  appointed  assistant 
surveyor  to  the  council  from  Bethnal  Green. 

Mr.  A.  E.  Brookes,  county  surveyor  of  Durham, 
has  been  sent  for  by  the  Government  to  act  as  engi- 
neer-in-chief in  the  construction  of  the  whole  of  the 
new  m.'litary  roads  on  Salisbury  Plain  by  direct 
labour. 

Mr.  Clifton  Lund,  under  the  provisions  of  the 
Spen  Valley  Amalgamation  Order,  has  retired  from 
tlie  position  of  surveyor  and  water  engineer  of  Cleck- 
heaton.  Nominally,  he  ceased  to  hold  office  some 
little  time  ago,  upon  the  appointment  of  Mr.  A. 
Rothera,  of  Liversedge,  as  surveyor  to  the  new  Spen- 
borougli  Council ;  but  in  point  of  fact  he  has  con- 
tinued until  now  to  act  as  surveyor  for  the  Cleck- 
heaton  portion  of  the  new  area,  and  will  probably 
remain  at  the  town  hall  for  some  little  time  yet  in 
an  unofficial  capacity.  In  the  near  future,  however, 
he  intends  to  remove  to  Southport,  where  other  mem- 
bers of  his  family  are  settled.  Recently  Mr.  Lund 
was  presented  by  his  old  colleagues  with  a  smoker's 
cabinet  in  oak. 

Sir  William  Hearlein  Lindley,  upon  whom  the 
Universit.v  of  Darmstadt  has  conferred  the  degree  of 
doctor,  is  well  known  in  municipal  engineering  circles. 
Although  Sir  William  is  English,  and  was  educated 
at  London  University,  he  was  born  at  Hamburg,  and 
the  bidk  of  his  engineering  enterprises  have  been 
carried  out  in  Germany  and  Austria.  He  made  a 
speciality  of  sewer  construction,  and  his  services  were 
requisitioned  by  a  number  of  German  municipalities. 
Fruiikfort-on-Maine  gave  him  the  sole  direction  of  its 
water  supply,  and  appointed  him  its  chief  engineer. 
In  that  capacity  he  designed  the  city's  harbour  and 
camilisi'd  the  river  Maine,  with  the  result  that  Fi.nik- 
fort's  trade  was  enormously  developed.  His  kniuht- 
hood  was  conferred  in  1911  as  a  reward  for  services 
rendered  to  the  British  Royal  Commission  on  Canals 
and  Waterways. 
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The  Protection  of  Ancient  Buildings. 

I'.N    \\\    A.    I'OHSY'l'Jl,    im:,i,i;.a. 


The  careful  u?«  of  an  olil  building  ensures  its  best 
proteetion.  Aluuicipal  and  county  authorities  are 
frequently  the  guardians  of  buildings  of  historic  in- 
terest aiid  architectural  beauty.  The  repairs  are 
phiced  invariably  i"  tl»'^  hands  of  the  ofKcial  engineer 
or  surveyor,  whose  ^-kill  in  the  solution  and  execu- 
tion of  scientific  problems  is  supposed  to  fit  him  for 
the  subtle  work  of  repairing  ancient  structures.  The 
ivetual  reparations,  are  made  by  the  works  depart- 
ment, whose  exi^erience  in  highly  technical,  affairs 
is  unquestionable,  but  whose  knowledge  of  materials 
and  their  application  for  such  a  purpose  is  limited 
and  cannot  be  exiiected  to  be  otherwise. 

Such  were  the  circumstances  of  a  recent  case  in 
which  one  of  the  borough  councils  in  London  dealt 
with  the  preservation  of  an  historic  building  in  an 
advanced  state  of  decay.  The  completed  work 
aroused  criticism,  and  in  the  course  of  discussion 
the  borough  surveyor  admitted  that  the  views  ex- 
pressed by  an  architect,  a  specialist  in  this  type  of 
work,  would  liave  had  more  satisfactory  results  and 
the  particular  character— historical  and  aesthetic — of 
the  fabric  more  carefully  preserved,  hiul  such  pro- 
cess of  repair  been  generally  known.  Arising  from 
that  incident,  a  suggestion  was  made  that  some 
general  notes  upon  the  subject  should  be  laid  l>efore 
the  in.-ititution,  emlx)dying  the  views  held  by  the 
Society   for  the  Protection  of  Ancient  Buildings. 

Recent  legislation  has  enhanced  the  importance  of 
ancient  works.  The  Ancient  Monuments  Amendment 
Act  imposes  penalties  for  defacing  scheduled  struc- 
tures. The  Town  Planning  Act  requires  that  all 
uumicipal  lays-out  shall  be  adapted  to  the  retention 
of  an  ancient  work. 

It  is  not  possible  to  bring  the  whole  or  any  large 
part  of  the  subject  into  review  within  the  limits  of 
this  paper.  A  few  general  practices  can,  therefore, 
only  be  attempted,  and  it  is  hoped  that  something 
that  is  new  may  reach  many  whose  activities  extend 
to  reparations,  and  who  will  be  induced  to  apply 
these  reconnnendations  to  such  structures  as  town 
halls,  castles,  bridges,  town  walls,  gateway.', 
memorials,  &c.  Old  buildings  are  decreasing  in 
nundjer  year  by  year,  so  that  it  is  the  more  im- 
portant that  not  only  shall  they  l)e  preserved,  but 
that  they  shall  Ije  cared  for  and  repaired  in  such  a 
way  that  their  traditional  character  shall  be  main- 
tained. The  fate  of  the.se  public  possessions  fre- 
quently rests  upon  the  i-eport  of  the  borough  engineer 
or  surveyor.  Their  value  is  not  always  a|ipreciated, 
and  they  are  dealt  with  very  often  by  the  ordinary 
process  of  specification  and  contract.  There  are  few 
such  works,  however,  that  do  not  require  special 
knowledge,  and  it  id  in  the  majority  of  cases  essential 
that  a  second  opinion  be  obtained,  in  order  that  the 
general  treatment  be  the  best  for  the  particular  cir- 
cumstances, for  it  must  l)e  remembered  that  all 
examjtles  are  different. 

.\ll  reiiairs  or  rephu;emcnts  .should  be  distinctive, 
yet  harmonious,  for  they  form  part  of  the  story  in 
stones.  If  the  truth  of  tlie  story  is  veiled  by  attempts 
at  imitative  reproduction,  the  values  of  the  building 
are  lost. 

The  repair  of  buildings  is  one  of  the  processes 
which  is  best  carried  out  by  a  municipal  works  de- 
partment under  experienced  supervision.  The  oi>era- 
tions  are  not  fettered  by  contract  sums,  time  clauses, 
or  the  intervention  of  famous  arbitrators;  yet,  where 
such  a  department  does  not  exist,  it  is  desirable  to 
institute  some  special  form  of  agreement  in  order  to 
set  reasonable  limitations  upon  the  operations,  with- 
out affecting  the  flexibility  of  the  proceedings.  Re- 
pairs, however,  must  not  be  unduly  hastened,  and 
should  l>e  supervised  by  an  expert.  It  is  not  possible 
to  .specify  all  the  items  in  a  general  work  of  repair, 
and  all  attempts  at  estimating  the  cost  are  purely 
speculative. 

It  is  important  that  such  structural  works  as  under- 
pinning be  not  too  hurriedly  decided  upon  and  carried 
out.  Ample  test  and  observation  must  be  made,  for 
it  is  known  that  many  a  building  was  safer  before 
than  after  that  operation. 

Materials  used  in  reijairs  should,  a.->  far  as  possible, 
l)e  new,  and  k)cal  traditional  custom  should  influeMrc 
their  choice  and  method  of  building.    The  use  of  old 

•  From  a  T>a(,er  presented  at  the  recent  aunuj,!  meftiiii^  of  tbe 
ludtitatiuD  of  Municipal  and  County  £u^neera. 


materials  from  other  ImiUliiigs  is  misleading,  and 
tends  to  create  an  undesirable  market  in  such  com- 
modities. .'VU  old  materials,  however,  svich  as  glass., 
metal,  Ac,  nuist  be  carefully  collected  and  stored. 

The  tendency  to  over-repair  should  carefully  be 
avoidefl :  anticipated  defects  nui.st  not  Ix!  considered, 
us  a  great  deal  deal  of  wanton  injury  will  thereby  be 
l)erpetrated. 

.\bove  all  it  nnist  be  remembered  that  repairs  can- 
not be  hastened;  slow-setting  materials  are  invariably 
those  of  greater  lasting  quality. 

Any  additions  that  nuiy  become  necessary  should 
be  designed  in  a  different  manner  from  the  old  build- 
ings to  whicli  they  are  to  be  attached.  They  need 
not  Ije  unsightly,  although  possessing  a  modern  cha- 
racter so  that  no  mystery  need  be  cast  upon  the 
structural  story  of  the  fabric. 

■  The  introdviction  of  heating,  lighting  and  sp,nitary 
works  in  an  ancient  structure,  while  ensuring  its  use, 
are  actually  enhancing  the  means  of  protection. 

Heating  chambers  and  flues  should  if  possible  be 
in  detached  iwsitions ;  pipes  and  other  parts  must 
be  put  in  such  places  as  cause  the  least  disturbance, 
yet  not  necessarily  in  the  most  efficient  situations. 

All  waste  and  ventilating  jiipes  should  ujjon  these 
occasions  be  permitted  in  the  interiors  of  houses 
under  certain  conditions.  The  sanitary  authority 
nuist  have  regard  to  the  educational  value  in  the  un- 
di.sturl>ed  character  of  ancient  facades  and  roofs.- 

Preliminary  investigation  cannot  be  too  thoroughly 
undertaken.  Photographs  completely  showing  the  out- 
ward condition  of  the  fabric,  supplemented  by  plans, 
elevations  and  sections,  carefully  drawn  in  freehand, 
together  with  descriptive  notes  of  the  materials, 
frart\ires,  inclinations,  levels,  drains,  watercourses, 
nature  of  soil,  &c.,  should  form  ijart  of  an  exhaustive 
report  and  recommendation. 

"Tell-tales"  should  be  applied  to  fractures  in 
masonry  or  brickwork,  in  order  to  ascertain  if  the 
indicated  movements  are  active  or  quiescent.  These 
narrow  strips  of  cement  or  plaster  should  be  very 
carefully  made — that  is  to  say,  the  fissure  should  be 
filled  in  flush  with  the  wall — the  walls  well  saturated, 
and  the  cement  strip  covered  up  and  allowed  to  set 
slowly.  The  ','  tell-tales  "  should  be  daloil  and  ex- 
amined frequently. 

SCAFFOLDINQ. 

Scaffolding  frequently  injures  the  face  of  a  build- 
ing, both  in  course  of  erection  and  in  the  means  of 
fixing.  It  is,  however,  a  golden  rule  that  all  scaffolds 
should  be  independent  of  the  old  structure  around 
which  it  is  applied ;  they  should  be  of  such  a  cha- 
racter as  to  afford  the  architect  easy  access  to  all 
parts.  It  is  not  necessary,  therefore,  to  disturb  old 
facing  with  new  putlog  holes.  All  work  liable  to  in- 
jury nui.st  be  covered  up.  It  should  always  be  re- 
membered that  the  position  and  intervals  of  the 
staging  should  be  adaj)ted  to  the  levels  required. 
The  ends  of  all  iroles  facing  a  building  should  be 
covered  with  strawbags  as  a  measure  of  protection. 

SHOKING. 

Shoring  should  be  left  in  position  as  long  as  pos- 
sible. Where  the  rejiair  of  an  important  work  is 
likely  to  be  prolonged  it  is  necessary  to  build  con- 
crete sills  or  abutments  in  the  ground,  so  that  the 
timbers  may  not  l>e  affected  by  the  moisture  in  the 
.soil.  Timbers  should  Ix;  lime-washed,  in  order  that 
they  may  readily  Ije  s<>en  and  that  they  may  be  pre- 
served. 

All  cutting  out  to  receive  needles  shoidd  be  made 
good  in  different  materials  from  the  old  work,  in 
order  to  record  the  disturbance.  Shoring  must  be 
complete  before  repairs  are  commenced. 

SUPERVISION. 

It  is  the  custom  of  the  society  to  recommend  that 
any  expert  employed  should  be  continually  upon  the 
works,  and,  for  such  limes  as  he  may  l>e  absent,  that 
an  efficient  representative  t>6  installed.  Supervision 
is  vital  in  works  of  this  nature.  Difhculties  are  per- 
jjetually  cropping  up.  and  fresh  discoveries  arise 
which  require  immediate  direction  from  the  super- 
visor. Such  constant  attendance  will  also  prevent 
destruction  of  ancient  work,  and  will  tend  to  check 
all  wastage  in  labour  and  material. 

GROUTING. 

Repairs    are   chiefly    required    for    old    walls,    more 
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than  any  other  features.  These  have  invariably 
become  defective  from  their  faulty  bonding,  from 
roof  thrusts  or  weak  foundations.  The  solidifying  of 
the  walls  is  usually  iwcessary  before  such  operations 
as  underpinning,  the  insertion  of  dampcourses,  the 
provision  of  tie-rods,  &c.,  can  be  commenced. 

No  greater  advance  has  been  made  in  the  repairing 
processes  in  recent  years  than  in  that  of  grouting. 
Alany  a  condemned  building  has  teen  saved,  and 
nuuiy  a  weak  structure  made  sound  by  this  means, 
and 'more  particuhuly   when  used  under  pressure. 

The  injurious  effects  of  vibrations  upon  ancient 
buildings,  especially  those  having  rubble-built  walls, 
due  to  fast  and  heavy  modern  traflie,  is  a  matter  ol' 
grave  inipoi'tam-c. 

Itfrequeutly  bappeiis  that  a  Iiacliirt-d  rubble  wall, 
a  weak  fooliuy,  an  insecure  bridge  has  failed,  aud 
can  only  be  repaired  by  first  consolidating  the 
uuisoiiry  before  foundations  or  other  repairs  are 
dealt  with.  Briefly  stated,  the  method  of  applying 
cement  grout  under  pressure  is  as  follows ;  The 
operation,  like  underpinning,  must  be  performed  in 
small  sections.  All  loose  dry  mortar  and  dust  is 
first  removed;  that  which  escapes  being  raked  from 
the  open  joijits  is  blown  out.  Great  care  nuist  b<J 
taken  not  lo  dislodge  the  aggregate  of  the  wall— tliat 
is  to  say,  the  rubble,  the  bricks  or  stones — as  the  case 
may  te.    Large  facing  stones  should  l>e  wedged  up. 

The  parts  of  the  wall  tlin^  .Irnivd  should  then  be 
well  saturated,  also  umiii  |,iv--iiir,  after  the  face 
joints  are  blocked  up,  umi;iI1\  l.y  wet  clay.  This 
moistening  will  slake  the  inert  properties  of  ancient 
lime,  and  assist  the  proceas  of  solidifieation.  The 
grout,  mixed  according  to  requirements,  is  then 
forced  by  the  machine  into  the  wall  through  a  small 
aperture  left  for  the  purpose.  The  clay  joints  should 
be  watehed,  in  case  tlie  grout  escapes  prematurely  ; 
experience  will  determine  wlien  the  particular  sec- 
tion is  fully  grouted. 

It  is  usual  to  use  slurry  of  1  part  of  cement  to  J 
part  of  sharp,  but  not  too  coarse,  sand.  Frequently 
neat  cement  is  injected  into  the  fissures.  The  effect 
of  these  injections  is  to  solidify  the  wall,  leaving  it 
in  a  state  reasonably  safe  for  the  underpinning,  the 
cutting  out  of  cracks  and  bonding  in  strong  mate- 
rial, or  other  operation. 

The  clay  sealing  of  the  joints  is  removed  alter 
ordinary  setting  has  begun  to  take  place,  when  it 
will  usually  be  found  that  the  grout  has  fully  pene- 
trated the  wall  or  structure  under  treatment.  It  is 
then  desirable  to  ijoint  the  more  open  joints  of  the 
external  face  to  exclude  weather.  It  is  jiot  necessary, 
however,  to  ijoint  internal  joints,  but  to  leave  them 
open  in  order  to  show  that  the  old  materials  have 
been  grouted. 

Grouting  by  hand  has  its  limit.;itions,  and  is 
dependent  upon  gravitation.  Under  mechanical  pres- 
sure the  liquid  rises  to  considerable  heights  and 
travels  surprising  distances. 

There  are  occasions— usually  in  thick  walls — when 
hydraulic  blue  lias  lime-mortar  would  be  adequate 
as  a  grouting  medium.  Expansions  and,  in  many 
stones,  an  unpleasaul  disruloration  are  then  avoided. 
Lime  grout  is  vimv  il.'siiable  where  walls  have  not 
fractured  but  have  ii(.llnu-  places.  Lime-mortar  built 
walls  have  endured  a  sufficient  time  for  all  ordinary 
purposes.  There  are  many  limes  which  harden  to 
a  very  great  degree.  Smeaton  used  Leicestershire 
limes  in  the  erection  of  lighthouses.  One  of  the 
Derbyshire  limeworks  has  been  working  continuously 
for  700  years. 

A  great  advantage  of  this  method  of  repair  is  that 
the  two  faces  of  a  wall  are  maintained  during  repairs. 
Winchester  Cathedral  has  been  saved  by  grouting. 
Sir  Francis  Fox  has  also  grouted  and  saved  historic 
■  bridges  condemned  by  county  authorities;  he  has  so 
treated  the  walls  of  a  large  institution  when  the  entire 
rebuilding  was  threatening  the  trustees  whose  finances 
could  not  bear  the  strain;  he  has  grouted  the  walls 
of  an  early  eighteenth  century  London  building  upon 
which  a  dangerous  structure  notice  had  been  served 
by  a  watchful  district  surveyor,  who,  after  testing  the 
repaired  house,  accepted  the  process  for  the  more 
customary  one  of  demolition. 

Many  a"  condemned  external  or  party  wall  is  pulled 
down  when  grouting  and  bonding-in  of  new  work 
would  have  rendered  the  structure  safe. 

RtTINS. 

Public  authorities  owning  ruined  or  vacant  struc- 
tures are  constantly  concerned  with  their  repair.  In 
addition  to  pointing  joints  in  masonry  or  brickwork, 
the  tops  of  walls  require  special  care  in  order  to  pre- 
serve the  building  and  to  retain  the  ruined  character. 


It  is  important  that  too  much  repair  be  not  attempted, 
or  that  any  work  be  done  in  anticipation  of  defects. 
Official  reparation  on  these  lines  has  been  known  to 
produce  the  effect  of  "  new  "  ruins. 

The  tops  of  walls,  after  the  necessary  preparation, 
can  be  covered  with  asphalt,  tar-paving,  tile  or  stone 
paving,  &c.,  and  then  covered  with  turf  laid  in  several 
rut  thicknesses,  and  grass  allowed  to  grow  upon  the 
top  as  a  protection  to  the  paving.  By  this  means  the 
ruined  state  is  retained  without  detriment  to  the 
construction,  and  the  old  skyline  left  undisturbed. 

The  modern  granite  fence  walls  in  Cornwall  are 
ro|)cd  with  tiul,  and  the  stones  are  bedded  in  turf 
and  jointed  in  soil.  These  walls  are  extremely 
durable  and  picturesque.  Sometimes  a  thin  project- 
ing slab  is  introduced  below  the  turf  top  to  throw 
off  water.  Similar  treatment  is  applicable  to  old 
walls  where  the  materials  are  loose,  and  especially 
to  old  exposed  foundations  marking  the  lines  of  a 
destroyed  castle.  Too  much  encouragement,  however, 
must  not  be  given  to  vegetation,  especially  ivy.  All 
such  growths  should  be  kept  under  control,  aud  subor- 
dinated to  the  architectural  interest. 

MASONRY. 

The  superficial  decay  of  stonework  is  largely  due 
to  atmospheric  causes,  which  are  usually  more  aggres- 
sive in  the  neighbourhood  of  large  towns. 

No  moulded  or  carved  feature  should  be  on  any 
account  reproduced  either  in  stone  or  any  other 
material.  The  Society  for  the  Protection  of  Ancient 
iiuildings  has  always  recommended  that  badly  de- 
cayed ashlaring  be  rebuilt  in  roofing  tiles  laid  hori- 
zontally and  rendered  in  mortar. 

Tlie  same  methods  are  applicable  to  brick  walls, 
.lud  it  has  the  great  advantage  of  ensuring  the  pinning 
up  of  the  new  material  where  such  is  not  always 
]iossible  with  the  insertion  of  large  stones  or  bricks. 
Moulded  mullions,  string-courses,  drip-stones,  or 
olher  features  can  easily  be  repaired  by  tiles  laid  in 
lime-mortar  and  roughly  shaped  to  follow  the  feature 
under  repair.  Tile-built  repairs  involve  a  minimum 
uf  disturbance-  to  old,  sound  work  in  the  preparation 
ii(  a  decayed  wall. 

A  oeneral  method  which  the  society  recommends 
lor  the  repair  of  decayed  stone  facing  ensures  a  definite 
bonding  of  new  to  old  work.  The  original  walling 
iuust  be  well  saturated  and  cleaned,  and  the  new 
insertions  nuist  be  allowed  to  take  a  natural  course 
in  setting,  receiving  sufficient  protection  from  heat, 
frosts  and  winds.  The  mortar  should  preferably  be 
composed  of  1  part  of  blue  lias  lime  and  4  parts  of 
coarse,  clean,  sharp  sand  in  most  cases. 

Aesthetic  circumstances  will  determine  how  far  the 
tilework  shall  be  hidden  by  the  mortar,  but  a  pro- 
l>ortion  of  expo.sed  red  material  will  invariably  add 
to  the  pleasing  effect  of  the  building  and  indicate  the 
repairs.  i  ■.  •         i 

When  a  weak  wall  cannot  be  grouted,  and  it  is  only 
possible  to  repair  by  bonding-in  new  material,  it  is 
important  that  the  more  interesting  face  be  retained 
al  tlie  expense  of  the  less  valuable. 

Rulible  facing  which  has  become  loose  should  bo 
repaired  by  re-using  the  old  stones  or  flints,  cleaning 
and  mixing  them  with  lias  lime-mortar  stiffened  l)y 
a  small  proportion  of  cement,  and  the  whole  laid 
in  and  punned  up  to  a  shutter  board  after  the  manner 
o!  concrete  building. 

In  less  decayed  rubble  facing  the  loose  members 
may  be  reset  and  pinned  in  with  a  roofing  file.  This 
wa.s  a  medieval  practice. 

In  the  repair  of  masonry  and  brickwork  reinforced 
concrete  can  be  structurally  used  with  advantage  m 
footinss,  floors  and  lintels.  The  proportion  of  steel 
to  concrete  must  not  be  unduly  large,  but  sufficient 
for  taking  up  tensile  strains.  The  metal  must  be  well 
covered  by  the  concrete  for  preservative  reasons. 

Wrought  iron  let  into  exposed  .stonework  should 
be  seldom  used  owing  to  the  tendency  of  rust  to  split 
the  masonry.  Iron  guard  bars  or  saddle  bars  can 
li'ave  gun-metal  or  bronze  sockets  let  into  the  walling. 
Machine-made  pressed  bricks  should  not  be  em- 
ployed when  they  have  to  be  plastered;  ordinary 
hand-made  stocks  or  wirecuts  are  best  for  this  pur- 
pose. ,  .,  ,.  •,  .  i 
For  excluding  dampness  from  a  building  it  is  most 
desirable  that  "stone  copings  of  gables  and  parapet;^ 
be  taken  off  and  reset  upon  a  slate  or  other  efticient 
dampcourse.  Stone  window-sills  should  receive  simi- 
lar treatment  when  opportunity  permits. 

A  common  practice  in  repairing  stone  facing  m  a 
partial  state  of  decay  is  the  application  of  preservative 
solutions.  These  are  mainly  patent  processes  the 
uses  of  which  require  careful  preliminary  investiga- 
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tion,  especially  in  testing  samples  of  stone.  It  is 
important  that  the  expanding  action  of  frost  be 
avoided,  so  that  in  the  main  all  these  methods  should 
only  be  applied  in  reliable  weather,  and  when  the 
work  to  be  treated  is  quite  dry. 

One  of  the  simplest  and  in  many  ways  the  best 
process  is  that  of  lime-washing. 

POINTING. 

It  is  of  the  greatest  importance  first  to  determine 
wliat  shall  be  pointed  and  what  shall  be  untouched ; 
but  the  decision  may  be  governed  by  the  extent  to 
which  open  joints  are  liable  to  cause  injury  to  walls 
and  to  admit  water  to  the  interior.  A  slightly  recessed 
joint  need  not  be  touched ;  a  deeply  sunk  joint  must 
be  pointed. 

Great  care  is  required  in  preparing  open  joints  for 
new  mortar.  .\s  a  rule  any  joint  which  cannot  be 
prepareil  by  raking  should  never  be  pointed.  Nn 
joint  should  ever  be  cut  or  hacked  out  unless  for  some 
special  purpose,  such  as  grouting.  Jt  is,  of  course, 
of  paramount  importance  that  the  wall  be  well  satu- 
rated before  inserting  the  new  mortar;  this  moisture 
will  energise  the  inert  properties  of  old  lime  in  the 
wall,  and  tend  to  promote  a  structural  eonibinalion 
in  the  two  mortars. 

An  ancient  building  should  never  be  pointed  in 
strong  cement.  Lias  limes  and  sand  are  quite  sudi- 
cient,  and  more  satisfactory  in  appearance. 

The  mortar  joints  should  never  be  oit  witli  a 
trowel;  the  material  should  be  pressed  in  by  the 
fingers  or  by  a  wood  tool.  A  slightly  recessed  joint 
has  advantages  in  weathering  and  appearance  over 
a  flush  joint.  In  every  case,  however,  some  slight 
variation  from  the  ori'.'iiial  mortar  joint  should  lie 
made,  and  all  pointing  should  follow  the  accidental- 
lines  of  bricks  and  stones. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


Scottish  Sanitary  Congress. — The  annual  congress 
of  the  Incorporated  Sanitary  As.sociation  of  Scotland 
was  oi>ened  in  the  Masonic  Hall,  West  Kegeiit-^treet, 
Gla.sgow.  on  the  1st  inst.,  the  formal  business  pro- 
ceedings being  followed  by  an  illustrated  lecture  by 
Dr.  R.  M.  Buchanan,  bacteriologist  to  Gla.sgow  Cor- 
poration. In  his  presidential  address  yesterday.  Mr. 
Robert  Lambii',  chairman  of  the  Public  Health  Com- 
mittee of  Lanark  County  Council,  took  for  his  sub- 
ject   "  Twenty-five  Year.-,   of    Local    Government." 

Manchester  Sanitary  Department.— The  report  <>l 
the  .Manchesti-r  .Sanitaiy  Committee  for  the  year 
ended  March  .'Jlst  last  show.-,  that  the  number  of 
in.^anitary  dwellings  certified  to  the  connnittce  during 
the  year  was  696.  Of  these  667  were  ordered  to  be 
clo-sed,  and  in  twenty-nine  the  ca.ses  were  adjourned. 
In  664  of  these  ca.=€s  the  orders  have  been  allowed  to 
remain  in  abeyance,  as  the  owners  in  the  majority 
of  cases  have  agreed  to  make  the  necessary  altera- 
tions to  satisfy  the  requirements  of  the  committee. 
The  house  drainage  department  during  the  .year  have, 
after  notice,  or  at  the  request  of  the  owners,  re- 
drained  983  dwelling-houses  and  611  business  i>re- 
mises,  at  a  cost  of  E13,0.55,  of  which  amount  £10,36() 
was  charged  to  the  owners,  and  the  remainder  (£2,69.5) 
to  the  City  Fimd.  Since  the  formation  of  the  de- 
partment in  April.  1896.  the  total  value  of  the  work 
done  is  £5I0.4;«l.  e4nr),t).-|  of  which  was  charged  to 
the  owners  and   tll.-i.OS.')  tn  the  City  Fund. 

Earby  River  Pollution  Case  Fails The  Karby  Urban 

District  Council  were  sunuiioned  recently  at  the  Skip- 
ton  Petty  Sessions  at  the  instance  of  the  Yorkshire 
Fishery  Board  for  polluting  Broughton  Beck,  a  tribu- 
tary to  a  salmon  stream.  It  was  .stated,  on  behalf  of 
the  prosecution,  that  the  water  in  the  beck  was  fotmd 
to  l>e  very  dirty,  and  that  a  nundier  of  dead  fish  were 
seen.  For  the  defence  it  was  stated  by  Mr.  .1.  K. 
Aldersby,  surveyor  to  the  Earby  Urban  District  Coun- 
cil, that  .since  1894  eil.OOO  had  been  spent  by  the 
authority  on  the  improvement  of  their  sewage  vvorks, 
which  .served  a  population  of  6,000.  The  assistant, 
surveyor.  Mr.  Faulds.  agreed  that  the  effluent  was 
bad  when  he  saw  it  in  company  with  the  water  bailiff. 
The  dead  fish  pointed  out  by  the  bailiff  were  3  yds. 
or  4  yds.  higher  up  than  the  outfall,  and  aliove  the 
effluent  from  the  sewage  works,  while  the  condition  of 
the  stream  hit-'hcr  up  still  was  very  dirty  with  oil 
and  grease.  Mr.  .1.  C.  Waddington,  clerk  to  the  coun- 
cil, contended  that  the  Karby  Council  had  not  know- 
ingly and  deliberately  allowed  crude  sewage  to  enter 
the  stream.  The  tench  held  that  the  prosecution  had 
failed.  Asked  to  .state  a  case.  Mr.  J.  W.  Morkill  said 
he,  saw  no  necessity  to  do  so,  the  isstie  havinc  lieen 
decided  upon  fact  and  not  on  law. 


(Contriltifcd.) 
Why  did  the  East  Preston  Rural  District  Council 
wish  to  suspend  inspections  of  insanitary  houses 
under  the  Town  Planning  Act  during  the  war,  and 
why  should  the  Local  Government  Board  have  de- 
clined to  allow  this  suspension,  except  where  it  con- 
cerned cases  of  actual  nuisance,  and  that  only  such 
action  should  be  taken  as  was  immediately  neces- 
sary ?  Does  it  not  go  without  saying  that  a  local 
authoi'ity  would  not  unnecessarily  take  action  in  such 
cases,  or,  at  all  events,  is  it  not  devoutly  to  be 
hoi>ed  that  they  do  not  worry  their  citizens  without 
just  cause  ? 

•  •  •  • 

Is  it  not  rather  an  expensive  method  of  painting 
street  signs  to  employ  for  the  work  two  men  at  Is.  3d. 
per  hour,  e.specially  when  one  of  them  has  no  heavier 
task  than  that  of  standing  at  the  foot  of  the  ladder  ? 
Was  it  at  all  surprising  that  when  the  attention  of 
the  surveyor  of  a  certain  urban  district  was  called  to 
this  fact  he  .should  have  stated  that  "he  would  see 
what  could  be  done  to  have  the  work  done  cheaper  "  ? 
Is  til's  sort  of  over-payment  for  not  very  skilled 
work  going  to  make  it  any  easier  for  people  of 
modest  means  to  live  in  this  country  ? 

•  •  •  • 

Is  it  not  evident,  from  the  remarks  contained  in 
the  is.sue  of  The  Suuvevor  of  August  27th,  with  re- 
gard to  the  splendid  work  done  by  the  Italian  engi- 
neers during  this  terrible  war,  that  the  mantle  "of 
their  jiredocessors,  the  Romansi,  has  fallen  upon  their 
shoulders  ?  Was  it  not  the  splendid  engineering 
triumphs  of  that  great  race  which  were  eulogised  by 
a  classical  historian  in  lines  which  were  "  freely  " 
translated   into   English   as   follows  ?— 

If  all  the  world  was  Hut  and  amootli, 

'I'hcre'd  l,e  no  mustorful  creation, 
'1  he  cbutjui  to  the  eni^noer 

Menus  bridges,  roads,  and  reputation. 

•  •  •  • 

Was  there  not  a  good  deal  of  truth  in  Mr.  Oroome's 
statement  at  the  recent  sub-district  meeting  of  the 
Institution  of  Municipal  and  County  Engineers  at 
CU'omer  that  surveyors  in  the  country  were  not 
anxious  to  .spend  time  and  money  in  attending 
lyondon  meetings  where  Metropolitan  surveyors  dis- 
cussed problems  of  road  construction  at  15s.  per 
square  yard  when  most  of  the  country  surveyor.'-. 
"  thought  themselves  fortunate  if  they  were  allowed 
15d.  to  do  it"  ?  Are  there  not  very  good  grounds  for 
eiifleavouring  to  get  district  centres  in  wliich  to  hold 
such  meetings  as  would  be  u.seful  to  the  local  sur- 
veyors, and  is  it  not  to  be  hoped  that  Mr.  Croouie 
will  be  successful  in  his  crusade? 

•  •  •  • 

How  many  years  does  it  take  the  public  to  forget 
l\v  names  of  some  of  our  greatest  engineers  ?  Why 
is  it  that  the  name  of  Bazalgette,  almost  the  first  and 
foremost  of  municipal  engineers  who  made  London 
habitable,  and  constructed  the  beautiful  Thames 
embankments,  should  be  by  now  almost  forgotten, 
and  that  a  guide  to  London  attributes  the  construc- 
tion of  the  embankments  to  Brunei  ? 

•  *  •  « 

is  it  not  rather  remarkable  that,  according  to  a 
r(!ceiit  issue  of  the  lldfnM  Nnvslctlcr,  it  is,  stated  that 
the  corporation  of  that  city  have  erected  252  houses 
for  the  working  clas.ses.  and  that  in  extolling  these 
houses  (which,  by  the  way,  only  have  a  kitchen  and 
two  bedrooms)  the  journal  named  .says  that  "  the 
new  streets  are  wide  and  paved  with  pebbles".^ 
Shades  of  our  grandfathers!  Did  we  not  think  that 
these  so-called  "kidneys"  were  as  dead  as  Queen 
Anne  so  far  as  jjaving  was  concerned  ?  What  are 
the  Sanitary  Authority  of  Belfast  about  if  tliis  state- 
ment is  correct  ? 

•  •  »  • 

When  will  surveyor.-^  of  rural  districts,  and  some 
of  the  smaller  urban  districts,  be  able  to  strike  for 
better  wages  ?  Does  it  not  seem  as  if  there  was 
"something  wrong  somewhere"  when  we  know  that 
V,i  a  week  is  looked  ujjon  as  quite  a  good  salary  for  a 
surveyor  (who  is  generally  the  sanitary  inspector  as 
well),  while  mechanics  and  colliers,  who  are  earning 
quite  as  much,  or  even  more,  are  always  "  on  the 
strike  "  for  increased  pay  ? 

•  »  •  • 

Is  there  not  a  very  good  instance  given  of  the 
|/henonienal  growth  of  motor-omnibus  traffic  on  our 
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roads  when  we  read,  in  a  recent  report  liy  Mr. 
Dryland,  the  county  surveyor  of  Surrey,  that  on  a 
certain  section  of  the  London  and  Portsmouth  road, 
near  Maiden  and  Coombe,  there  was  no  motor-'bus 
traffic  in  the  year  1912,  whereas  in  the  year  1913, 
according  to  a  comparative  table  of  traffic  for  a  period 
of  seven  days,  tliis  traffic  had  attained  the  large 
figure  of  1,235  motor  omnibuses  ?  Is  it  not  evident 
that  this  description  of  vehicle  is  likely  to  extend  its 
ramifications  in  all  directions,,  regardless  of  the  effect 
it  may  have  on  the  surface  of  our  roads  ? 
•  *  •  * 

In  the  same  report  is  there  not  a  slight  touch  of 
sarcasm  in  the  paragraph  which  states:  "The  wood- 
paved  portions  of  the  roads  in  the  borough  (Rich- 
mond) have  continued  in  excellent  condition.  The 
water-bound  macadam  between  Hill-street  and 
Petersham  has  been  more  or  less  rough  all  the  year  "  ? 
C!ould  not  those  who  know  this  latter  stretch  of  road 
have  said  a  good  deal  more  about  this  old-fashioned 
construction  and  its  jiresent  condition  ?  Is  tliere 
not  a  rather  delight  fid  "touch"  in  comparing  wood 
I^avement  with  water-bound  macadam  ? 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.G.,  price  5s.). — Mr. 
Case  has  done  a  valuable  work  in  the  writing  of  this 
book. — Sout.hport  Guardian, 


INSTITUTION  OF  MUNICIPAL  ENGINEERS 


Pretident — Mr.    W.    H.    Matthews    Jones. 
Engineer  and   Surveyor,   Chester. 


City 


NORTH-W£STERN   DISTRICT. 


A  visit  will  be  paid  to  Oldham  Corporation  Water- 
works. Delph.   to-morrow  (Saturday). 

2  p.m. — Leave    Manchester    Exchange    Station.     Re- 

turn fare  2s. 

3  p.m. — Arrive  at  Delph. 

3.2(J  p.m. — Arrive  at  Delph  watcrwork,=. 

5  p.m. — Tea  at  Spring-bouse  Farm.  2s.  each. 

7.48  p.m. — Leave  Delph. 

8.45  p.m. — Arrive  in  Manchester. 

Meet   under   the   clock   outside   Exchange    Station. 
Manchester,   not   Inter   than   1.45  p.m. 

R.  J.  McKenn, 

II nil.  T>iflri,l  Sr'Tilarii. 
29  West  Ohurch-strcet , 
Heywood. 

B.  Wyand, 
39  Victoria-street.  Strrefavy. 


TOWN-PLANNING  INSTITUTE. 


ARRANGEMENTS  FOR   1915-16  SESSION. 

A  meeting  of  tbe  Town  Planning  Institute  will  be 
held  on  September  24tli  at  92  Victoria-street,  West- 
minster, S.W.  (by  kind  invitation  of  the  Institution 
of  Municipal  and  County  Engineers),  at  8  p.m.,  and 
it  is  hoped  that  this  the  initial  meeting  of  the  Winter 
Session  will  be  well  attended. 

The  arran.gements  for  the  session  arc  as  under:  — 

September    24th. — Opening    address.      B.v    Raymond 

Unwin,  f.r.i.b.a.  (M.),  president. 

"  Town  Planning  Literature."    By  Patrick 
Abercrombie,  m.a.,  a.b.i.b.a.  (M.). 
October  15th. — "  Tbc  Placing,  Design,  and    Arrange- 
ment   of    Railway  Terminals."       By  James 
Crossland,  l.h.i.b.a. 
November  5th. — "  Limited  Owners    and  Towji    Plan- 
ning."    By  J.  S.  Birkett,  mTa.  (L.j\L). 
December  10th. — "  Arterial  Roads  in  Greater  London." 
By  W.  R.  Davidge,  F.s.i.,   a.ssoc.m.inst.c.e. 
(M.). 
January  14th. — "  Oiicn    Spaces    and  Town    Planning 

Schemes."    By  Lawrence  W.  Chubb  (A.). 

February  4th. — "  The  Town  Planning  Proposals  of  the 

Urban  Land  Report."      By  Seebohm  Rown- 

tree  (Hon.M.). 

March    lUth. — "  Widtb    and   Allocation     of     Space     in 

Roads."     By  F.  Long.streth  Thompson,  B.sc, 

April    14tb. — "  Horizontality    and    Verticality    in    the 

Architectural   Treatment  of  Town  Planning 

Schemes."    By  Barry  Parker,  f.r.i.b.a.  (M.). 


ROYAL   SANITARY   INSTITUTE. 


STUDENTS'   LECTURES. 

The  fifty-ninth  course  of  lectures  and  demonstra- 
tions for  sanitary  officers  will  commence  on  Monday, 
September  20th. 


APPOINTMENTS  VACANT. 

Official  and  sihilar  adtibtibbhints  recbitbd  up  to  4.30  p.m. 
on  tbursdat3  will  bh  insbp.tbd  in  the  following  day's  issnb, 
but  those  responsihle  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r'.ach  Thb  Sdrvbyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  lOie)  subject  to  later  con 
firmation  by  letter. 

CLERK  OF  WORKS.— September  13th.— Wharfe- 
dale  Rural  District  Council. — Mr.  Edgar  C.  Newstead, 
clerk.  Council  Offices,  Borogate,  Otley. 

SURVEYOR.- September  15th.— St.  Cohimb  Major 
Rural  District  Council.  £100  a  year.— Mr.  W.  H.  G. 
Hancock,  acting  clerk. 


MUNICIPAL  COMPETITIONS  OPEN, 

Official  .and  similar  advebtisumbnts  received  cp  to  4.30  p.m. 
ON  thdrsdays  will  bb  inserted  in  IDE  following  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  wecJdy  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter.  

YORK.  —  November  30th. — Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums,  £100,  £50  and 
£25.— Mr.  F.  W.  Spurr,  city  engineer,  Guildhall, 
York. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  adteriisbmbnts  received  dp  to  4.30  p.m. 
on  thursdays  will  be  insertbd  in  thb  following  day's  isstjb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Scrvbyor  office  by  noon 
on  WEDNESDAYS  fo  ens ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10/,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

AYLESBURY.— September  11th.— For  the  erection 
of  a  caretaker's,  house  at  the  isolation  hospital,  for 
the  urban  district  council.— Mr.  W.  H.  Taylor,  engi- 
neer and  surveyor. 

GLAMORGAN.— September  11th.— For  plumliing 
and  painting  at  police  courts  and  police  station,  for 
the  Joint  Standing  Committee. — County  Hall,  Cardiff. 

LAMBETH.— Septeml)er  16th.— For  repairs  and  re- 
decoiation  of  house  and  offices  at  Providence  Wharf, 
and  the  demolition  of  old  depot  premises  at  Stockwell. 
for  the  borough  council.— Borough  Engineer,  Town 
Hall.   Brixton-bill.  S.W. 

BIRMINGHAM.— September  16th.— For  the  en- 
largement of  a  telephone  exchange,  for  the  Commis- 
sioners of  H.M.  Works  and  Public  Buildings.— 
Assistant  Architect,  H.M.  Office  of  Works,  42  Para- 
dise-street,  Birmingham. 

NEATH. — October  1st. — For  the  erection  of  an  iso- 
lation hospital,  for  the  Joint  Hospital  Committee. — 
Mr.  J.   C.  Rees,  architect.  Parade  Chambers,  Neath. 

Engineering :   iron  and  Steel. 

LANARK.— September  13th.— For  the  installation  of 
l)oilers  and  heating  and  hot-water  supply,  for  the 
Middle  Ward.— Mr.  W.  Arnot,  163  Hope-street,  Glas- 
gow. 

TICDDINGTON.— September  13th.— For  the  installa- 
tion of  a  hot-water  heating  apparatus,  for  the  urban 
district  council.— The  Surveyor. 

DUBLIN.— Septeml>er  14th.— For  the  supply  of 
labour,  materials  and  plant  for  works  at  pumping 
station,  for  the  corporation.— City  Engineer,  Castle- 
street,  Dublin. 

BLACKROCK.— September  14th.— For  the  supply  of 
a  steam  type  disinfecting  apparatus,  for  the  urban 
district   council. — Mr.  J.   Mooney,  clerk. 

BALLINASLOE.— September  14tb.— For  the  supply 
and  erection  of  gas  plant  capable  of  supplying  gas 
for  40-h,p.  engine,  for  the  urban  district  council. — 
Mr.  J.  L.  Dunne,  surveyor. 
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Sewage  Disposal: 
The  Final  Report. 


The  discussion  upon  tlio 
Final  Report  of  the  Royal 
Commission  on  Sewage  Dis- 
posal, which  took  place  at  the  recent  meeting  of 
the  Royal  Sanitai'y  Institute  at  Brighton,  and 
was  printed  in  full  in  these  pages  last  week,  was 
opened  in  a  very  able  manner  by  Dr.  S.  Rideal 
and  Mr.  J.  D.  Watson  from  their  respective  points 
of  view  as  chemist  and  engineer,  and  both  empha- 
sised the  difhculties  which  are  likely  to  arise  in 
the  event  of  standards  being  fixed  by  the  Legis- 
lature for  sewage  effluents.  Dr.  Rideal  fears 
that  if  the  recommendations  of  the  Royal  Com- 
mission are  cairied  out  it  will  result  in  the  lower- 
ing of  the  (juality  of  some  of  our  rivei-s  to  the 
average  or  inferior  article,  and  very  seldom  have 
the  opposite  effect.  Further,  he  points  out  that, 
in  order  that  a  local  authority  maj'  avail  itself  of 
the  proposed  relaxations  from  the  general 
standard,  it  is  necessai'v  that  the  volume  of  tlie 
efHuent  and  the  volume  of  the  i-ecipient  waters 
must  be  accurately  known,  but  that  neither  of 
these  factors  is  ascertainable  with  any  degree 
of  certainty.  This  is  quite  true,  as  there  is 
scarcely  a  river  of  which  a  regular  series  of  records 
over  a  considerable  period  liave  been  taken.  This 
is  no  doubt  due  to  the  fact  that  there  is  no 
authority  whose  duty  it  is  to  undertake  such 
work,  and  it  points  to  the  need  which  has  been 
urged  in  various  quarters  for  a  ji roper  hydro- 
graphic  survey  of  all  the  rivers  in  tlie  country. 
This  is  a  work  which  might  well  be  undertaken 
by  the  proposed  rivers  boards  under  the  du'ection 
of  tlie  central  authority  recommended  by  the 
Royal  Commission.  The  uncertainty  of  the 
other  factor  is  also  well  known  by  engineers 
engaged  in  designing  new  schemes  of  sewage  dis- 
posal, and  it  is  satisfactory  to  note  that  Dr. 
Rideal  makes  a  suggestion  which  we  have  on 
several  occasions  brought  forward  in  these 
columns  to  the  effect  that  it  would  be  preferable 
to  base  such  calculations  upon  the  populations 
contributing  to  the  discharge  of  sewage  effluent 
into  the  river  rather  than  upon  the  uncertain 
estimates  of  the  daily  dry-weather  flow  usually 
made  in  connection  with  new  schemes  which  are 
submitted  to  the  Local  Government  Board  for 
their  approval. 

Even  in  existing  works  it  is  only  in  a  few  cases 


that  accurate  reccfi-ds  of  the  daily  flow  of  sewage 
are  aviiilable.  In  some  cases  a  gauging  weir  has 
been  fixed,  but  when  the  actual  gauging  has  to  be 
done  by  hand  it  is  so  seldom  ean-ied  out  over  any 
considerable  length  of  time  that  the  few  records 
which  are  taken  are  apt  to  be  very  misleading. 
T]ie  proper  thing  to  do  is  to  have  an  eiScient  self- 
recording  appliance  in  regular  use  all  the  time. 
'J'hese  ai'e,  of  course,  somewhat  expensive,  but  if 
local  authorities  were  only  aware  of  the  great 
value  of  such  records  in  connection  with  the  work 
of  sewage  disposal  they  would  not  grudge  the 
expense.  Mr.  Watson,  in  dealing  with  this  ques- 
tion of  standards,  i)ointed  out  that  the  recom- 
mendation proposes  to  do  what  experts  of  experi- 
ence regard  with  the  gravest  concern.  He  stated 
that  it  is  not  that  a  standard  for  effluents  is  un- 
necessary, or  that  the  standard  of  purification 
proposes!  is  too  high,  but  that  it  is  the  proposal 
to  make  it  statutory  that  is  the  obnoxious  feature. 
Being  a  practical  man,  he  goes  a  step  further,  and 
malces  a  suggestion  by  means  of  which  he  thinks 
it  would  be  found  practicable  to  realise  the  ideals 
of  the  commission  without  raising  the  suscepti- 
bilities of  local  authorities.  These  proposals 
deserve  the  most  careful  consideration  on  the 
part  of  those  who  will  be  concerned  in  drafting 
the  proposed  Bill  in  due  course. 

In  spite  of  these  and  other  criticisms  of  the 
Final  Report,  Mr.  Waison  still  has  a  good  word 
to  say  for  the  work  done  by  the  Royal  Corn- 
mission.  He  shows  that,  tali:ing  the  results  as  a 
whole,  the  sanitary  engineer  has  been  freed  from 
the  cast-iron  iiiles  under  which  he  laboured  in 
the  past.  He  is  not  now  compelled  to  provide 
land  for  treatment  by  irrigation ;  indeed,  it  has 
frequently  happened  that  where  it  has  been  pro- 
posed to  provide  land  of  an  unsuitable  character 
for  this  purpose  tlie  Local  Government  Board 
have  refused  tO'  sanction  the  scheme  unless  pro- 
vision was  made  for  complete  purification  by- 
means  of  artificial  filters.  Dr.  Rideal  also  pointed 
out  that,  in  pi'oposing  a  general  standard  with 
the  possibility  of  relaxation  when  the  volume  of 
river  water  is  considered  in- relation  to  the  volume 
of  the  effluent,  a  great  advance  has  been  made, 
as  it  devises  a  system  whereby  a  local  authority 
is  not  required  to  incur  any  further  expenditure 
on  sewage  disposal  beyond  what  is  necessary  to 
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prevent  the  occuiTenoe  of  actual  nuisance.  It> 
will  thus  be  seen  that  in  spite  of  some  defects 
there  is  much  for  which  sanitary  engineei'S  and 
local  authorities  may  be  thankful,  and  if  only  the 
criticisms  with  regai'd  to  the  question  of  statutory 
standards  can  be  met,  and,  what  is  pi-obably  even 
more  important,  steps  aa-e  taken  to  set  up  a  per- 
manent research  department  in  connection  with 
the  proposed  central  authority  and  rivers  boards, 
so  that  all  new  methods  of  treatment  may  be 
taken  up  and  investigated  on  thoroughly  scientific 
and  .practical  lines,  there  is  some  hope  that  this 
country  may  continue  to  maintain  its  past  posi- 
tion as  foremost  in  the  world  in  matters  pertain- 
ing to  sanitation. 


^  ^  Despite  the  research  work  of 

London  Water:  „      ^^       ^         ^i      i   i     i.               i 

„     ..       .         „-.  Dr.  Houston,  the  latest  annual 

Dr.  Houston  and  ,         .     '  ,         -.jf  ,         ,-. 

. ,  reiiort      of      the      Metropolitan 

Lime  Treatment.  ,..'              13        ,             1.   ■ 

^\  ater      Board      contains      no 

evidence  that  anything  is  yet  being  done  towards 
the  treatment  of  that  part^  of  the  London  supply 
concerning  which  Dr.  Houston  has  spoken  very 
clearly  in  tlie  past  as  being  in  need  of  purificatiou 
antecedent  to  storage.  He  has  drawn  attention 
in  former  reports  to  the  water  which,  being  of 
bad  quality,  is  admitted  to  the  resen'oirs  in  time 
of  flood,  and  it  is  apparently  with  regard  to  this 
water  that  the  research  work  is  necessai'y.  As 
time  goes  on,  and  as  the  new  storage  reservoirs 
of  the  board  are  put  into  operation,  the  period  of 
storage  is  increased,  and  we  approach  a  con- 
dition of  greater  safety;  but  it  seems  that  Dr. 
Houston  is  still  of  opinion  that  jjart.  at  least  of 
our  supply  ought  to  be  treated,  and  a  considerable 
amount  of  research  work  has  resulted.  Recently 
the  advantages  of  lime  treatment  have  been  con- 
sidered, and  much  experimental  work  has  fol- 
lowed, which  has  been  compared  with  similar 
results  obtained  elsewhere.  Finally,  in  the 
recently  published  Eleventh  Eeport.,  Dr.  Houston 
describes  in  detail  experiments  carried  out  at 
Sunbury.  In  these  experiments  raw  Thames 
water  was  treated  with  an  excess  of  lime,  jiassed 
through  storage  and  sedimentation  tanks,  and 
then  mixed  with  about  foiu-  times  its  volume  of 
Staines  stored  water  in  order  to  neutralise  and 
precipitate  the  excess  lime.  This  water  was  then 
filtei'ed.  The  quantity  of  lime  added  to  the  raw 
water  was  '986  lb.  to  500  gallons  of  water,  or 
approximately  1  part'  of  lime  to  3,160  parts  of 
water.  The  chemical  results  of  the  treatment 
were  satisfactory,  but  the  point  of  chief  import- 
ance is  that  the  B.  coli  were  devitalised  abso- 
lutely in  the  liming  tanks.  From  this  result  Dr. 
Houston  ai'gues  that  "  river  water,  no  matter  how 
impure,  may  be  brought  into  a  condition  of 
ahsolute  safety  hacteriologically,  and  ')/'  (/reat 
cliemical  purity  chemically,  by  means  of  lime." 

This  result  is  in  agreement  with  the  work  done 
at  Aberdeen,  where  the  town  supply  was  steri- 
lised by  lime  treatment,  and  with  the  work  done 
at  Columbus,  Ohio,  by  Messrs.  Hoover  k  Scott. 
Both  of  these  works  have  been  dealt  with  formerly 
in  these  pages.  It  is  not  easy  to  grasp  the  special 
advantages  of  lime  sterilisation  over  other 
methods.  Even  the  layman  can  hardly  be  sur- 
prised to  learn  that  1  lb.  of  lime  \\\\\  kill  the 
micro-organisms  in  500  gallons  of  water.  Appa- 
rently the  quantity  of  lime  used  would  be  very 
great,  and  the  quantity  of  lime  sludge  would  also 
be  great.  Again,  the  neutralisation  of  the  lime 
by  means  of  pui-e  water  of  four  times  the  volume 
of  the  treated  water  seems  to  presuppose  a  supply 
whei-e  one-fifth  or  less  of  the  water  is  in  need  of 
sterilisation,  or  where  four-fifths  of  the  supply  is 
of  good  quality,  for  it  must  not  be  supposed  that 
the  sterile  water  mixed  with  the  other  four 
volumes  will  sterilise  it.  For,  while  it  is  clear 
that  the  water  was  sterile  after  it  had  been  over- 
(Josed  with    lime,  it  appears    to    have  contained 


coli  in  the  majority  of  instances  after  it  had  been 
mixed  with  the  Staines  stoi-ed  water,  which  were 
generally  removed  by  the  final  filtration.  It  is 
not  clear  whether  the  lime  treatment  is  likely  to 
iilfect  the  filter  adversely,  but  indications  are  to 
the  effect  that  it  \\-ill  not.  Though  this  method 
may  be  useful  for  the  London  supply,  its  appli- 
cation appears  to  be  limited,  and  it  is  not  very 
easy  to  understand  why  so  much  importance  is 
attached  to  a  method  which  appears  to  have  been 
knoM'n  to  chemist«  for  some  time. 


A  Retaining  Wall 
Inquiry. 


Recently,  Mr.  R.  C.  Maxwell 
\\as  engaged  on  behalf  of  the 
Local  Government  Board  in  ai: 
inquiry-  into  a  matter  that  has  rarely  if  ever  been 
the  subject  of  official  investigation.  It  concerned 
the  defective  state  of  a  retaining  wall  on  the  main 
road  at  Cottingley,  and  the  Bingley  Urban  Dis- 
trict Council  raised  the  question  of  the  liability 
for  its  repair.  The  wall  is  down  at  several  places, 
and  it  was  contended  that  there  is  a  danger  to 
the  public,  as  the  ground  falls  from  the  footpath 
into  the  field  adjoining.  The  owner  of  the  land 
contended  that  he  was  not  responsible  for  the 
repair  of  the  «'all,  and  a  similar  attitude  ^^"as 
taken  up  by  the  West  Riding  County  Council,  who 
have  control  of  the  highway.  The  ui-ban  district 
council  in  the  circumstances  ask  for  an  Order 
authorising  them  to  proceed  under  sec.  31  of  the 
Public  Health  Amendment  Act,  1907,  against  the 
o^\■ner  or  occupier  of  the  farm  to  compel  repair 
of  the  wall.  Under  such  an  Order  the  owner 
or  occupier  would  be  served  with  the  usual 
statutoiw  notice,  and  in  default  of  compliance 
the  council  would  have  power  to  do  the  work  and 
recover  the  cost  from  him. 

The  owner  of  the  property,  in  denying  liability, 
submitted  through  his  legal  representative  that 
the  wall  was  not  in  his  individual  ownership.  Tlie 
onus  of  proving  the  ownerehip  rested  with  the 
urban  council,  and  the  latter  had  failed  to  do  this. 
It  was  further  argued,  however,  that  the  liability 
rested  with  the  county  council  as  highway  autho- 
rity, the  whole  of  the  wall,  both  below  and  above 
the  surface  of  the  highway,  being  essential  for 
the  upkeep  of  the  highway.  For  the  county 
council  it  was  ai-gued  that  the  liability  was  not 
legally  theirs,  as  they  were  responsible  for  the 
maintenance  of  the  highway  only  so  far  as  is 
necessary  for  the  traffic  and  passengers  upon  it. 
The  retaining  wall,  u]i  to  the  level  of  the  road, 
was  necessaiw,  and  this  they  maintained,  but  they 
did  not  maintain  or  repair  any  fence  wall  above 
the  level  of  the  road.  There  are,  of  course, 
plenty  of  instances  of  this  kind.  As  it  was 
regarded  as  a  test  case,  a  suggestion  made  by  the 
inspector  that  the  parties  should  confer  together 
with  a  view  to  reaching  an  agreement  was  rejected 
by  the  owner  of  the  land.  It  is  almost  certain 
that,  whatever  decision  may  be  given  b^y  the  Local 
Government  Board,  the  matter  will  eventually  go 
to  the  High  Court  foa-  judgment.  Considering 
the  number  of  cases  in  which  the  issue  could  be 
raised,  it  is  highly  important  that  the  question 
of  jirinciple  should  be  finally  settled,  and  liability 
placed  upon  the  right  shoulders. 


Village 
Sanitation. 


The  action  of  the  Hampton- 
iii-Arden  parish  meeting  in 
declining  to  undertake  a  scheme 
for  the  removal  and  disposal  of  the  refuse  of  the 
village  until  after  the  war  affords  an  example  in 
a  small  way  of  an  economy  which,  even  in  pre- 
sent conditions,  ought  not  to  have  been  exercised. 
The  facts  of  the  ca?e  may  be  gathered  from  a 
report  of  Mr,  T.  H.  Ne^us,  the  siu'veyor  to  the 
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iNlerideu  Riu-al  District  Couucil,  to  which  ret'er- 
euce  \\  as  made  in  a  recent  issue  of  The  Surveyor. 
The  popuhxtion  of  the  village  is  about  1,000,  the 
number  of  inhabited  houses  being  270.  No 
system  of  scavenging  is  in  operation,  and  the 
result  is  that  a  number  of  nuisances  ai'e  permitted 
to  continue,  although  they  must  form  a  serious 
menace  to  the  hetvlth  ol  the  village.  According 
to  Mr.  Negus,  the  refuse  is  stored  in  all  sorts  of 
places,  sonaetimes  within  a  few  feet  of  the  house, 
and  occasionally  at  the  farthest  corner  of  the 
garden,  which,  maybe,  abuts  on  a  neighbour's 
backytud.  The  tenant  is  usually  responsible  for 
the  reuioval  of  the  refuse,  although  in  a  few  cases 
it  is  a  cliai'ge  on  the  landlord;  but  in  a  large 
majority  of  cases  it  is  allowed  to  accumulate  for 
a  yeai",  when  a  hoi^se  and  cai"t  may  economically 
be  employed.  In  one  place  there  is  a  group  of 
cott^ages  with  a  range  of  \^■et  midden  ashpits  which 
have  not  been  emptied  for  about  five  years,  and 
Lu  another  some  twenty  loads  of  rubbish  are 
iiccumulated,  in  wiiich  are  buried  the  contents  of 
the  pan-closet«,  and  this  within  *20  yds.  of  the 
back  door!  Many  of  the  gtU'dens  ai'o  not  large 
enough  to  permit  the  periodical  burial  of  the 
contents  of  the  pan-closets,  and  the  cottagers  but 
rarely  attach  any  manuri;U  value  to  the  matter; 
in  fact,  the  ground  soon  becomes  overchiu-ged  and 
sick,  for  the  area  of  the  garden  is  generally  in  an 
invei-se  ratio  to  the  size  of  the  family  living  on 
the  premises.  A  scheme  for  disposing  of  the 
refuse  by  tipping  it  in  four  old  pits  on  the  out- 
skirts of  the  village,  at  an  estimated  annual  cost 
of  from  £45  to  £55,  was  submitted  by  the  sur- 
veyor to  the  parish  meeting,  but  beyond  thanking 
him  for  his  attendance  no  action  was  taken,  the 
war  being  made  the  excuse  for  the  delay.  We 
can  only  repeat  what  we  have  often  said  before — 
that  such  a  parsimonious  saving  of  money,  which 
is  necessarily  coupled  with  a  serious  menace  to 
the  public  health,  is  not  to  be  confused  with  real 
I'conomv. 


Housing  in  tne 

East  Stow 
Rural  District. 


There  appears  to  be  some 
difference  of  opinion  between 
the  Eiist  Stow  Rural  District 
Council  and  the  Stowupland 
Parish  Council  as  to  whether  the  erection  of 
certain  cottages  in  the  latter  district  ought  to  be 
postponed  until  after  the  war.  The  matter  arose 
at  a  recent  meeting  of  the  rural  district  council 
on  a  letter  which  had  been  addressed  to  that  body 
by  the  Local  Government  Board  asking  for  their 
observations  on  a  letter  sent  to  the  board  by  the 
parish  council.  It  seems  that  in  March  last  the 
consent  of  the  board  was  obtained  to  the  raising 
of  a  loan  for  the  erection  of  ten  cottages  in  the 
parish.  Some  two  months  later,  however,  the 
district  council  decided  to  postpone  the  matter, 
although  it  is  alleged  that  overcrowding  is  more 
rife  than  ever  owing  to  a  large  increase  of  labour 
at  a  local  munitions  factory.  One  member  of 
the  council  gave  concrete  instances  in  support  of 
this  allegation.  In  one  case  a  man  and  his  wife, 
together  with  five  daughters  of  ages  ranging 
between  eighteen  and  seven  years,  had  to  sleep  in 
two  bedrooms,  while  in  another  case  five  children 
slept  in  a  room  with  only  one  window,  which  was 
under  2  sq.  ft.  in  area.  In  these  circumstances, 
recognising,  as  they  have  said  they  do,  the 
necessity  for  the  scheme,  ought  the  council  to 
postpone  its  e.xecution  because  of  the  com- 
paratively high  price  at  which  the  loan  would 
have  to  be  raised  at  the  present  time  ?  We 
venture  to  suggest  that  they  would  be  consulting 
the  truest  interests  of  the  parish  by  proceeding 
with  the  scheme  without  delay,  and  so  improve 
the  health  and  efficiency  of  the  mimition  and  other 
workers  which  must  suffer  seriously  by  the 
adoption  of  a  policy  of  delay. 


Trades  Unionists  ^^  connection  with  the  forty- 
and  Housing,  seventh  annual  congress  of 
Trades  Unions,  which  has  just 
been  held  at  Bristol,  a  special  conference  was 
held  imder  the  immediate  auspices  of  the  Work- 
men's National  Housing  Council  to  discuss 
various  matters  in  connection  with  the  housing 
of  the  working  classes.  In  the  course  of  his  intro- 
ductory reuuu'ks,  Mr.  Will  Thome,  m.p.,  who 
presided,  contended  that  many  landlords  were 
taking  advantage  of  the  situation  created  by  the 
war  to  mal\-e  abnormal  increases  in  rents,  and 
subseijuently  a  resolution  was  passed  in  favour  of 
the  establishment  of  I'ak-rent  and  Seeurity-of- 
tenure  Courts  "  as  an  immediate  solution  of  the 
evils  associated  with  the  private  ownership  of 
houses."  The  conference  also  discussed  the 
difficult  problem  of  the  letting  of  municipal 
cottages  at  an  economic  rent.  In  these  columns 
we  have  nothing  to  do  with  polities,  and  so  we 
are  accustomed  to  consider  this  question  primarily 
from  the  point  of  view  of  design.  The  difficulties 
which  confront  local  authorities  in  regard  to  this 
matter  were  admitted  in  a  resolution  which  con- 
cluded by  calling  upon  the  Government  to  assist 
by  making  a  contribution  from  the  National 
Exchequer  to  the  extent  of  one-fifth  of  any  sum 
sanctioned  by  the  Local  Government  Board  for 
the  execution  of  a  housing  scheme.  In  regard  to 
rural  housing,  the  conference  passed  a  resolution 
in-ging  the  President  of  the  Local  Government 
Board  to  issue  a  special  order  to  local  authorities 
in  rural  districts  where  there  is  a  proved  shortage 
of  cottages  at  once  to  prepai-e  housing  schemes, 
so  that  when  the  war  is  ended  building  operations 
may  be  proceeded  with  without  unneoessaiy 
delav. 


London  University  ''"^  advantages  of  a  .syste- 
Technical  Classes.  '"•'^''.  college  course  of 
technical  study  as  a  supple- 
ment to  thr  practical  experience  gained  as  an 
articled  inipil  are  now  so  generally  admitted  that 
it  behoves  every  young  architect  or  engineer  to 
avail  himself  of  some  of  the  excellent  oppor- 
tunities for-  technical  education  which  abound  in 
these  days.  On  looking  through  the  syllabus 
of  the  University  of  Loudon  School  of  Archi- 
tecture, which  includes  the  department  of  town 
planning,  we  are  struck  with  the  suitability,  of 
many  of  the  courses  for  the  requirements  of  the 
candidate  for  advancement  in  the  realm  of  muni- 
cipal engineering.  Thus,  in  addition  to  purely 
architectural  work,  the  school  provides  a 
certificate  course  in  town  planning,  and  diploma 
courses  in  tjiat  subject  coupled  with  civic  archi- 
tecture and  civic  engineering  respectively,  all  of 
which  may  be  taken  in  the  evenings,  thus  meet- 
ing the  needs  f)f  those  students  who  are  engaged 
in  business  during  the  daj'time.  The  department 
of  town  plaiuiing  has  been  established  in  order 
to  provide  systematic  courses  of  training  for 
architects,  engineers,  and  surveyors  who  deshe 
to  acquire  expert  knowledge  in  the  laying  out  of 
towns.  In  the  studio  the  different  methods  of 
draughtsmanshi])  are  fully  demonstrated,  not 
only  as  regards  setting  up,  but  also  as  regards 
rendering  in  monotone  or  colour,  jwhile  the  teach- 
ing of  draughtsmansliij)  in  its  higher  branches  will 
form  an  important  jiart  of  the  work  to  be  done. 


New     Pavilion    at     iVIotherwell     Hospital. — A    new 

pavilion,  erected  inv  tlie  accommodation  of  scarlet 
fever  patients  at  Motherwell  Burgh  Hospital  at  a  cost 
of  about  £3,600,  was  formally  opened  a  few  days 
ago.  It  consists  of  two  large  wards  of  ten  and  twelve 
beds  respectively,  with  five  one-bed  side  rooms — in  all 
twenty-seven  beds  witli  a  space  of  2,000  cub.  ft.  for 
each.  The  walls  have  been  constructed  of  corrugated 
iron  on  a  bi-ick  foundation  in  order  to  minimise  the 
risk  from  underground  workings. 
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Suggestions  for  a  Test  to  Measure  the  Drainability 
of  Emscher  Tank  Sludge.* 

By  W.  L.  STEVENSON,  Assistant  Engineer,    Sewage  Disposal,   Philadelphia. 


Prior  to  the  use  of  the  Emscher  tank,  it  was  ex- 
pected that  sludge  from  sedimentation  or  septic  tanks 
would  dry  slowly,  and  it  was  therefore  necessary  in 
the  design  of  works  to  provide  ample  space  to  receive 
and  retain  the  liquid  sludge  until  it  had  dried  to  a 
consistency  fit  to  be  removed  to  a  dump. 

The  thorough  digestion  of  organic  matter  in  tlie 
sludge  compartment  of  a  mature  Emscher  tank  re- 
sults in  a  destruction  of  the  sticky,  colloidal  matters, 
a  breaking  down  of  organised  bodies  into  finely 
divided  particles,  and  a  material  reduction  both  in 
the  volume  of  the  sludge  and  in  its  percentage  mois- 
ture. It  also  causes  the  presence  of  gas,  which  is 
compressed  when  tlie  sludge  is  in  tlie  bottom  of  the 
tank,  but  which  expands  when  reduced  to  normal 
pressure  as  the  sludge  is  withdrawn. 

This  expansion  causes  the  solid  portion  cf  the 
sludge  to  float  upon  the  water,  which,  due  to  the 
above-describ>ed  conditions,  very  rapidly  separates  at 
the  bottom,  as  shown  in  Fig.  1.  For  these  leasons, 
such  sludge,  applied  to  underdrained  sand  beds^  will 
dry  sufficiently  to  be 
_   _  removed    in     a     few 

days  instead  of  pro- 
b  a  b  1  y  w-eeks  or 
months  with  other 
kinds  of  sludge.  The 
rapid  drying  permits 
the  use  of  the  same 
bed  many  times  a 
year,  and  it  is  com- 
mon practice  to  pro- 
vide only  1  square 
foot  of  drying  bed  for 
each  three  persons 
tributary  to  Emscher 
tanks'.  Hence  the 
drainability  of  such 
sludge  has  become 
an  important  matter. 
The  methods  of 
sludge  analysis  in 
most  common  use 
consist  in  determin- 
ing the-  percentage 
moisture  and  specific 
gravity  of  the  wet 
mass,  and  the  per- 
centage of  the  dry 
residue  that  is  fixed 
and  that  which  is  fat 
or  soluble  in  ether. 
These  tests  are  prin- 
cipally of  value  to 
-show,  in  an  indirect 
way,  the  good  or 
bad  qualities  of  the 
sludge,  and  it  seems 
that  an  additional 
test  is  required  to 
measure  drainability. 
The  real  and  essen- 
tial properties  of 
sludge,  w'hen  it  must 
be  disposed  of  on 
land  adjacent  to  habitations,  are  odour,  volume  and 
drainability.  The  writer  is  not  acquainted  with  any 
better  apparatus  than  the  nose  for  determining  the 
first,  a  foot  rule  for  the  second,  and  for  the  third  the 
results  of  a  few  experiments  are  here  offered  in  the 
hope  that  from  them  a  simple  test  may  be  devised. 

For  some  time  it  has  been  the  writer's  practice,  in 
order  to  determine  the  propriety  of  removing  sludge 
from  Emscher  tanks,  to  withdraw  a  small  portion, 
place  some  on  a  white  enamelled  plate,  as  suggested 
by  Dr.  Imhoff,  and  another  portion  in  a  glass  measur- 
ing cylinder  to  see  if  the  water  would  separate  out 
at  the  bottom. 

Since  April  cf  this  year  a  composite  sample  of  each 
batch  of  .sludge  placed  on  the  drying  beds  at  the 
Pennyjjack  Creek  .sewage  disposal  works  has  been 
subni't'ed  to  tlie  two  following  procedures:  — 

•  Paper  preseated  to  the  Sanitary  EQ&iaeeriu^  Section  of  the  American 
Pablic  Health  Aesociation  at  a  meeting  this  month  at  Rochester,  N.Y. 


Fig.   1. 


A  portion  amounting  to  700  c.c.  is  ijlaced  in  a 
1,000  c.c.  measuring  cylinder,  and  tlie  amount  of 
clear  water  separated  at  the  bottom  observed  and  re- 
corded at  hourly  intervals.  This  is  continued  until 
the  sludge  l^egins  to  settle  down  into  the  water  again. 
Another  700  c.c.  portion  is  placed  in  a  vertical 
piece  of  glass  tubing  of  the  same  internal  diameter 
as  tlie  measuring  cylinder.  Over  tlie  lower  end  of  the 
tube  is  secured  a  piece  of  wire  screen  which  supports 
a  J^-in.  layer  of  small  pebbles,  a  ^--in.  layer  of  clean 
Jersey  gravel,  and  a  2-in.  layer  of  fine  sand.  (The 
thickness  of  these  layers  could  probably  be  reduced 
and  thereby  decrease  the  amount  of  entrained  drain 
water.) 

The  tube  is  held  in  a  retort  stand  over  a  funnel 
resting  in  a  measuring  cylinder  to  collect  the 
water  draining  out  of 
the  sludge,  and  the 
accumulated  amount  of 
water  is  read  at  hourly 
intervals  until  the 
sludge  ceases  to  drain. 
Ajjparatus  shown  in 
Fig.  2. 

The  results  of  the  ex- 
periments are  shown 
in  Fig.  3,  also  the  usual 
analyses;  the  nimiber 
of  days  required  for  the 
sludge,  exposed  to  the 
weather  on  the  drying 
beds,  to  reach  a  con- 
sistency fit  to  remove ; 
and  the  rainfall  and  air 
temperature  during  those 
times. 
It  may  also  be  stated 

that  sludge  from 
Emscher  tanks  No.  1 
and  No.  2  was  U!'?ati.~- 
factory  during  tlie  eail> 
operation  of  the  piant. 
and  was  found  to  l)e 
highly  acid.  This  ci-n- 
dition  was  corrected  by 
the  addition  of  lime 
w-ater  by  means  of  a 
pipe  extending  thiougli 
tlie   ventilator   to    abcut 

mid-depth  of  the  sludge. 

The    settling    basin    is 

constructed  in  two  pi'rts. 

Instead  of   cleaning   the 

side  in  service  when  it 

shows      liubbling.       the 

practice  is  to  place  the 

other  side  in  service  and 

allow      the      sludge      to 

digest  with  a  small  flow 

of  filter  effluent  passing 

over  it.  This  has  re- 
sulted   in    a    practically 

inodorous     sludge;     but 

the  water  does  not  drain 

readily  as  from  Emscher 

tank  sludge. 
In     several     instances 

the  sludge  placed  in  the 

measuring   cylinder   has 

begun    to    float    on    the 

water,  after  a  few  hours 

settled  down,  then  sepa- 
rated and  floated  again. 
Such  action  prevents  obtaining  a  useful  curve  of 

drainability,  and  it  appears  that  the  tube  with  filter- 
ing media  is  the  better  method. 
An  examination  of   the   curves   indicates  that  the 

factors  which  should  be  combined  to  obtain  a  number 

to  represent  the  drainability  of  the  sludge  are:  — 
(a)  The  rate  of  drainage  represented  by  the  slope  of 

the  first  part  of  the  curve. 
(6)  The  ratio  between  the  amount  of  water  drained 

from   a  litre  of   sludge   and  the  amount  of  moisture 


Fig.  2. 
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therein  as  determined  by  the  usual  evaporation 
method. 

(c)  The  time  required  for  the  water  to  beain  to  drain 
•ut. 

Good  sludge  will  be  indicated  by  (a)  having  a  steep 


are  too  meagre,  and  only  sludge  from  one  works  treat- 
ing a  sewage  which  is  two-thirds  institutional  has 
been  used  in  the  experiments. 

But  the  writer  believes  that  more  extended  study 
in  some  of  the  sewage  works  or  testing  station  labora- 
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slope,  (6)  showing  a  large  number  for  the  ratio,  and 
(c)  showing  a  short  time ;   bad  sludge  the  reverse. 

No  attempts  have  been  made  to  combine  these  three 
Iactor.»,  to  form  a  number  similar  to  the  relative 
stability  figure  for  filter  effluents,   because  the  data 


tories  might  develop  a  simple  field  test  capable  of 
being  made  by  the  type  of  operator  usually  found  in 
the  smaller  works,  and  that  its  use  would  .serve  to 
indicate  a  very  important  characteristic  of  Emscher 
tank  sludge. 
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A  RIVERSIDE  WALL  AT  NEWPORT,  MON. 


Many  years  ago  a  masonry  letaiuing  wall  of  local 
stone  was  built  to  form  an  embankment  to  carry  the 
roadway  along  Riverside,  Newport,  the  work  having 
been  done  by  the  landowner.  Owing  to  the  erosion 
of  the  river  bank  the  foundations  of  the  w-all  w-ere 
gradually  undermined.  The  natural  result  was  that 
a  part  of  the  wall  collapsed,  and  the  remainder  of  the 
wall  followed  suit  until  practically  the  whole  of  it 
had  disappeared.  The  filling  behind  the  wall  also 
partially  vanished,  as  a  consequence  of  which  the 
roadway,  which  was  formerly  of  a  width  of  30  ft., 
became"  so  reduced  that  it  was  diflBcult  for  a  horse 
and  cart  to  proceed  along  the  road.    X  long  row  of 


scheme  prepared  by  Messrs.  L.  G.  Mouchel  &  Partners, 
Limited,  of  Westminster. 

Tenders  were  invited,  and  that  of  Messrs.  Wm. 
Cowlin  &  Son,  of  Bristol,  was  accepted.  The  work, 
which  is  in  the  nature  of  a  reclamation  by  agreement 
with  H.M.  Woods  and  Forests  Department,  consisted 
of  driving  ferro-concrete  piles  5  ft.  apart,  these  being 
connected  at  the  head  by  a  coping  piece,  and  the 
piles  were  tied  back  every  20  ft.  into  the  solid  ground 
by  means  of  wrought-iron  tie-bars  secured  to  blocks 
of  concrete  embedded  in  the  river  bank.  At  the  back 
of  the  piles  ferro-concrete  slabs  were  placed,  the 
whole  being  backed  up  with  hard  filling. 

Each  pile  is  about  30  ft.  long,  varying  with  the 
depth  of  the  river  bank  below  the  required  level  of 
the  roadway,  and  nearly  200  piles  were  driven  in  this 
way.  The  coping  is  surmounted  by 
an  iron  railing  4  ft.  high,  and  two 
flights  of  steps  have  been  provided 
for  the  convenience  of  the  front- 
agers. An  excellent  idea  of  the 
great  improvement  effected  is  given 
by  the  accompanying  views. 

Fcrro-Cnnrrele—lTom  the  current 
number  of  which  we  extract  these 
particulars — understands  that  it  is 
hoped  in  the  future  to  continue  the 
road  to  Newport  Bridge,  and  to  treat 
it  in  a  similar  manner. 

The  work  proceeded  without  un- 
due trouble,  and  was  completed  in 
January  this  year.  The  specifica- 
tion provided  that  after  a  sufficient 
time  had  elapsed  the  stability  of 
the  wall  should  be  tested  by  driving 
first  in  single  file  and  then  abreast 
three  steam  rollers  of  14,  12  and  10 
tons  weight,  the  heaviest  roller 
being  at  all  times  as  close  to  the 
wall  as  it  could  get.  This  test  took 
place  on  February  17th  last. 

The  test  was  satisfactory  in  every 
respect,  the  engineers  and  the  con- 
tractors being  congratulated  upon 
the  successful  outcome  of  what  was 
acknowledged  to  be  a  difficult  piece 
of  work,  the  whole  of  whiclr  was 
carried  out  under  the  supervision  of 
the  borough  enaineer,  with  his 
assistant,  Mr.  I.  F.  Shellard,  as 
engineer-in-eharge.  One  point  of 
special  interest  to  municipal  autho- 
rities in  connection  with  this  and 
other  ferro-concrete  contracts  i.s 
tliat  90  per  cent  of  the  w^ork  could 
be  and  was  done  by  local  labour 
under  expert  supervision. 


-\fter  Construction  of  the  Wall. 
XEWrORT    ElVERSTDE    W.M,L. 

cottages  had  been  buiif  fronting  the  road,  and  as  the 
erosion  became  worse  fears  were  entertained  that  the 
safety  of  the  houses  themselves  might  be  affected. 
After  due  consideration  the  corporation  of  Newport 
determined  to  take  the  matter  in  hand,  and  accord- 
ingly instructed  the  liorough  engineer,  Mr.  H.  Tremel- 
ling,  Assoc.M.iNST.c.E.,  to  prepare  a  scheme  and  esti- 
mate for  the  construction  of  a  new  river  wall. 

It  was  decided  that  the  new  roadway  should  have 
a  width  of  40  ft.  and  a  length  of  900 "ft.,  and  it  is 
hoped  that  when  further  houses  are  constructed  facing 
the  river  the  embankment  will  be  considerably  ex- 
tended. 

The  material  to  be  used  in  the  new  wall  formed  the 
subject  of  much  discussion,  timber,  stone  and  ferro- 
concrete having  tlieir  special  advocates,  and  eventu- 
ally, after  prolonged  consideration,  the  town  council 
decided  to  proceed  with  a  ferro-concrete  structure  on 
the    Mouchel-Hennebique    system,    and    adopted   the 


Salt  Water  for  Street  Watering.— 

.\t  a  meeting  recently  of  the  Littlc- 
hauipton  Url>an  District  Council  it 
was  decided  that  application  should 
bo  made  to  the  Local  Government 
Board  for  leave  to  borrow  £800  for 
the  erection  of  engine-house,  engines 
and  other  necessary  appliances  for 
watering  the  roads  with  salt  water. 
It  was  stated  that  by  the  scheme 
there  would  be  a  saving  of  £16  per 
annum,  after  allowing  for  the  re- 
payment by  instalments  of  the  loan 
and  interest. 

Loco.    Type    Boilers One   of   the 

series  of  leaflets  issued  by  Messrs. 
Marshall,  Sons  &  Co.,  Limited 
(Pul)lication  No.  948),  contains  an  interesting  pho- 
tographic view  of  the  firm's  enormous  boiler  stock- 
yards at  Gainsborough.  The  company  are  makers  of 
fixed  and  portable  types  of  loco,  boilers  of  from 
2-n.h.p.  to  60-n.h.p.,  and  all  sizes  can  be  delivered 
at  short  notice.  The  pamphlet  mentions  that  the 
"Marshall"  patent  anti-incrustation  firebox  is  sup- 
plied without  extra  enst. 

Newport  and  L.C.B.  Circular — Newport  (Mon.)  Cor- 
poration Works  Committee  have  decided  to  reply  to 
the  Local  Government  Board's  "  economy  letter," 
pointing  out  that  the  corporation  have  for  some  time 
been  economising  by  jwstponing  the  carrying  out  of 
improvements,  by  stopping  private  street  works,  and 
in  other  directions ;  but,  in  view  of  the  lavi.sh  expendi- 
ture of  public  moneys  b.v  Government  departments 
in  the  borough  alone,  they  find  it  difficult  to  con^-ince 
their  constituents  of  the  necessity  for  the  suggestions 
contained  in  the  board's  circular. 
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LONDON'S   WATER  SUPPLY. 


245,000,000   GALLONS   DAILY. 

Weliave  received  ;i  copj-  of  the  twelfth  annual  report 
of  tlie  Metropolitan  Water  Board. 

.■Vs  is  fairly  generally  known,  the  board's  supply 
of  water  is  derived  from  the  rivers  Thames  and  Lee, 
the  gravel  beds  near  the  Thames,  the  Chadwell  Spring 
— which  is  the  beginning  of  the  New  River — and  wells 
sunk  in  the  Lee  Valley  on  the  north  of  the  Thames, 
in  Kent,  and  certain  other  points  south  of  the  Thames. 

The  supply  (direct  and  in  bulk  to  adjacent  under- 
takings) during  the  year  was  89,420  million  gallons 
of  water,  or  a  daily  average  of  245  million  gallons. 
The  grand  total  volume  is  equivalent  to  399-2  million 
tons  of  water.  The  Thames  furnished  58-5  per  cent, 
the  Lee  23-1  per  cent,  and  the  wells,  &c.,  18-4  per  cent 
of  this  total. 

The  total  estimated  population  supplied  by  the 
board  at  the  close  of  the  year  was  6.744,247.  It  is 
estimated  that  560  per  oent  was  supplied  from  the 
Thames,  247  per  cent  from  the  Lee,  and  19-3  per  cent 
from  the  wells  and  springs. 

Of  the  total  population  653  per  cent  is  north  of 
the  Thames  and  347  per  cent  south  of  the  river.    The 


gard  being  had  to  periods  of  drought  and  the  avoid- 
ance of  double  pumping. 

Incidental  to  the  construction  of  the  reservoir  it 
will  be  necessary  to  carry  out  certain  works  not  com- 
prised in  the  reservoir  contract^for  example,  road 
widenings,  a  covered  service  reservoir,  pumping 
station  and  plant,  conduits,  mains,  filter-beds,  &c. 
The  cost  of  these  will  amount  to  a  considerable  sum, 
which,  however,  cannot  at  present  be  stated,  as  the 
plans  are  being  revised  by  the  chief  engineer;  but 
it  would  appear  that  before  water  from  Littleton  can 
be  brought  into  London,  works  already  authorised  by 
Parliament  (including  the  Littleton  reservoir,  but  ex- 
cluding the  proposed  new  reservoir  at  Staines)  will 
have  to  be  executed  at  a  cost  of  at  least  £3,000,000  on 
present  war  prices,  and  it  is  essential  to  the  mainte- 
nance of  the  supply  that  these  works  should  be  com- 
pleted within  the  ensuing  five  years. 


USE    OF    LARGE    STONE    CHIPS    IN    THE 
MAINTENANCE  OF    BITUMINOUS  ROADS. 


Xewpoei  Riverside  Wall:   Section 


population  inside  London  is  672  per  cent  of  the  whole. 
The  daily  average  supply  per  head  was  36-08  gallons, 
compared  with  36- 16  gallons  in  1913-14. 

STORAGE. 

The  effective  amount  of  storage  and  subsidence 
reservoir  capacity  for  unfiltered  water  possessed  and 
in  use  by  the  board  at  the  end  of  the  year  was  as 
follows:  — 

Area  in        Capacity 
No.  in  million 

acres.  g^y^^,, 

31  1,026-5  7.267-5 

17  955-0  5,639-5 


Tliamee  Valley 
L«e  Valley... 


1,981-5  12,907-0 


The  board  are  constructing  a  reservoir  at  Littleton 
to  contain  7,000  million  gallons,  part  of  an  authorised 
scheme  to  include  a  further  reservoir  to  be  constructed 
at  Stanwell  to  contain  3.300  million  gallons.  Con- 
siderable variations  in  the  design  of  the  Littleton 
works  have  been  made  in  order  to  improve  the  quality 
of  the  water,  and  to  cope  with  possible  troubles 
arising  from  algal  growth. 

The  nett  effect  of  the  omissions  and  additions  in 
the  proposed  works  showed  an  approximate  saving 
on  the  contract  of  £40,150. 

The  board  have  resolved  that  the  supplies  from  the 
Littleton  and  Staines  reservoirs  should  be  so  arranged 
as  U)  be  drawn  upon  as  equally  as  possible,  the  in- 
tention being  that  the  storage  in  the  Thames  Valley 
system  is  to  be  worked  ultimately  in  a  uniform 
ia_.iner  so  that  the  respective  periods  of  storage  in 
all  the  Thames  reservoirs  may  approximate,  due  re- 


The  ^laryland  Highway  Commission,  of  which  Mr. 
Henry  G.  Shirley  is  chief  engineer,  after  an  experi- 
ence with    the    maintenance    of 
bituminous  roads  extending  over 
several  years,  has    adopted    the 
practice  of  using  stone  chips  at 
least   1  in.  in   size.      The    chips 
are   spread  over  the   surface  of 
the  road,  at  seasons  of  the  year 
when  the  bitumen  is  soft,  in  an 
even  layer  one  stone  thick  and 
rolled.      The  rolling  forces  the 
stones  into  the  surface    of    the 
road  until   they  are  flush  with 
the  pavement.    When  completed 
the    surface    has  somewhat    the 
M|ipearance  of  a  mo-saic.     Hard  l)lue  limestone  is  used, 
and  has  been  found  to  Iw  quite  satisfactory  for  this 
purpose. 

Tlie  reason  for  the  method  of  maintenance  adopted 
>y  Mr.  Shirley  is  (an  American  exchange  observes) 
obvious.  It  has  been  universally  found  in  practice 
that  small  stone  chips  are  either  quickly  ground  to 
a  powder  by  iron-shod  traffic  or  are  in  a  large  mea- 
sure swept  from  the  road  surface  by  automobile 
traffic.  Tlie  use  of  sand  is  now  quite  generally 
avoided  by  maintenance  engineers  on  the  ground  that 
it  tends  to  build  a  mat  or  pad  that  becomes  unman- 
ageable when  thick,  and  also  greatly  increases  the 
danger  of  waves  in  the  pavement  due  to  the  pushing  of 
the  bituminous  surface  occasioned  by  the  continual 
passage  of  automobiles  usually  travelling  in  a  single 
diret'tion  on  one  side  of  the  road. 

While  this  method  of  surface  maintenance,  or  more 
proi)erly  termed  surface  improvement,  is  not  new 
from  an  experimental  standpoint — similar  work 
having  been  done  by  Mr.  Crosby,  the  former  engineer 
for  the  commission — its  application  to  road  main- 
tenance work  on  a  large  .scale,  such  as  is  in  progress  in 
Maryland,  is  an  innovation.  From  the  standpoint 
of  the  road  u.ser  it  possesses  advantages.  The  ex- 
posed stones  roughen  the  surface  and  reduce  the  slip- 
I>eriness  of  the  pavement.  Slipperiness  has  always 
been  a  fault  of  bituminous  treated  country  roads, 
especially  since  many  of  the  horses  that  travel  them 
are  not  sharp  shod.  The  danger  of  automobiles  skid- 
ding is  also  reduced.  From  the  standpoint  of  in- 
creasing the  life  of  the  road  the  reduction  in  slip- 
periness permits  the  use  of  a  relatively  higher  crown, 
thereby  insuring  thorough  drainage  of  the  surface 
and  increasing  tlie  durability  of  the  road,  the  practice 
of  most  road  engineers,  l>eing  to  use  as  much  crown 
as  limiting  conditions  will  permit.  In  tliis  connec- 
tion it  may  be  said  that  experience  has  demonstrated 
in  the  city  of  Washington  that  asphalt  streets  and 
roads  built  with  a  high  crown  have  usually  a  longer 
life  than  those  streets  or  roads  on  which  less  crown 
is  used. 

While  the  labour  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat, 
the  road  surface  is  improved  by  the  thorough  ironing 
out  it  is.  given  by  the  roller.  The  greater  availability 
of  the  supply  of  larger  stone  is  also  a  factor  worthy 
of  consideration  in  many  sections  of  the  country.  It 
is  frequently  difficult  to  secure  an  adequate  supply 
of  5-in.  and  a-in.  stone. 


Lilian  Bradshaw  Fund — We    have    to    acknowledge 
receipt  of  5s.  from  R.  .T. 

D* 
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Housing  at  Southall-Norwood/ 

By   REGINALD    BROWN,    m.inst.c.e.,  m.i.mech.e.,  f.s.i.,  Engineer  and  Surveyor  to  the  Urban  District 

Council. 


Southall-Norwood  has  its  problems  in  this  question    I    council,  and  a  Local  Government  Board  inquiry  was 
to  solve  like  other  districts.  I    lield  in  October  of  that  year,  extending  over  five  days. 


Ground  Floor  Plan,  Class  E  and  F.  First  Floor  Plan,  Class  E  and  P. 

Southall-Norwood  Housing   Scheme:    Pxans. 


In  1913  the  subject  was  pressed  on  the  notice  of  the 

*  From  paper  read  at   the  recent  meeting  of  the  Institu- 
tion   of     Municipal     and     County     Engineers    at     Southall- 


A  good  deal  of  evidence  was  brought  forward  to  show 
tliat  the  supply  of  houses  was  not  keeping  pace  with 
the  demand,  and  the  Local  Government  Board,  on  the 
report    of     their     inspector     (Mr.   Courtney    Clifton, 
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M.iNST.c.E.),  ordered  the  council  to  proceed  with  a 
scheme  of  fiity  houses.  To  sliow  the  position  of  build- 
ing by  private  enterprise,  the  following  particulars 
give  the  number  of  houses  for  which  plans  were 
passed  in  each  year,  from  3904  to  the  present  date 
(March,  1915):  190J— 544;  1905—370;  1906—426;  1907— 
220;  1903—162;  1909—155;  1910—177;  1911—184;  1912— 
239;  1913—73;  1914—83.  As  all  houses,  before  occu- 
pation, must  be  certified,  accurate  records  are  kept  as 
to  the  number  of  houses  actually  erected  and  occu- 
pied, and  the  following  particulars  give  the  number 
of  houses  occupied  from  1904  to  the  present  time 
(March,  1915):  1904—368;  1905—332;  19U6— 308;  1907 
—362;  1908— 166;  1909—133;  1910—194;  1911—100;  1912 
—125;   1913—111;   1914—64. 

On  receipt  of  the  order  from  the  central  authority  to 
proceed  with  a  scheme,  the  council  advertised  for 
offers  of  suitable  sites,  and  the  author  was  instructed 
to  report  thereon  and  submit  a  scheme  for  con- 
sideration. 

The  site  tlecided  upon  was  one  of  about  9  acres, 
admirably  adapted  for  such  a  scheme,  it  being  tri- 
angular in  shape  and  bounded  on  two  sides  by  parish 
roads.  The  land  cost  £500  per  acre.  The  author's 
ideas  on  housing  being  to  limit  the  number  of  houses 
per  acre,  he  decided  to  recommend  the  council  to 
adopt  a  basis  of  ten  houses  per  acre,  and  hence  sub- 
mitted a  development  showing  ninety  houses.  One 
of  the  author's  reasons  for  doing  this  was  to  limit  the 
road  making  charges  to  the  "  lowest  possible,"  and 
it  may  be  interesting  to  know  that  a  fuller  develop- 
ment of  the  estate,  while  permitting  a  larger  number 
of  houses  per  acre,  would  have  entailed  charging 
higher  rents  to  make  the  scheme  self-supporting.  The 
author  is  strongly  of  opinion  that,  with  careful  de- 
velopment, a  low  limitation  of  houses  per  acre,  within 
reason,  does  not  by  any  means  entail  higher  rents 
being  charged.  In  addition  to  this,  the  limitation  of 
the  number  of  houses  has  the  very  great  advantage  of 
.securing  more  air  space,  and  the  author  feels  that  the 
election  of  such  houses  gives  the  workmen  a  little  of 
"  The  harmony  of  God's  own  country,  even  in  the 
midst  of  man-made  town."  The  author  is  not  one  of 
those  who  believe  that  the  whole  of  the  vacant  land 
on  a  building  estate  should  be  utilised'  as  gardens  for 
the  separate  houses,  because  it  is  not  all  the  tenants 
who  are  keen  on  gardening,  and  a  badly  kept  garden 
has  a  very  deleterious  effect  upon  adjoining  gardens. 
He  would  rather  see  a  small  garden  for  the  use  of  each 
house,  divided  by  as  few  fences  as  possible,  and  those 
very  low  ones,  and  devote  the  remaining  area  to 
"  open  spaces,"  maintained  by  the  authority  out  of 
the  rates,  or  let  as  allotments  to  those  of  the  tenants 
who  desire  such  accommodation.  It  was  on  these 
principles  that  tlie  design  was  based.  [Tiie  block 
plan  shows  the  scheme  as  a  whole,  with  the  space  at 
the  rear  laid  out  as  a  public  garden,  and  the  spaces 
in  the  front  of  the  houses  built  in  quadrangular  form, 
and  also  in  front  of  one  of  the  blocks  were  to  be  laid 
out  in  a  similar  manner.] 

The  scheme  is  arranged  so  that  almost  all  the  houses 
shall  overlook  the  open  space  at  the  rear,  and  have 
easy  access  thereto.  It  was  decided  to  proceed,  as  a 
first  instalment,  with  forty-two  of  the  houses,  together 
with  twelve  houses  in  another  part  of  the  district. 
The  accompanying  plans  show  the  accommodation  to 
be  provided  in  the  various  types. 

The  author's  estimate  for  building  these  fifty-four 
houses,  with  fencing,  &c.,  amounted  to  £12,675.  Some 
considerable  delay  was,  however,  unavoidably  occa- 
sioned, and  it  was  not  until  just  before  the  war  th.at 
tenders  were  invited  for  the  work.  These  tenders,  on 
the  author's  recommendation,  were  obtained  on  the 
basis  of  direct  purchase  of  materials  and  letting  the 
labour  by  contract,  in  the  several  trades — as  some  of 
the  council  favoured  direct  labour  to  a  limited  degree, 
the  method  of  carrying  out  the  work  had  not  then 
Vjeen  decided  upon.  It  was,  however,  o:  considerable 
satisfaction  to  find  that,  although  the  war  had  given 
rise  to  a  large  increase  in  the  cost  of  certain  of  the 
building  materials,  the  expenditure,  even  if  carried 
out  at  such  abnormal  times,  would  have  only  been  an 
average  of  £13  per  house  more  than  the  estimate,  and, 
as  the  increase  in  the  price  of  materials  accounted 
for  at  least  £22  per  house,  it  is  obvious  that  in  normal 
times  the  estimate  would  have  been  a  very  fair  one. 
The  rents  to  be  charged  for  the  houses  were  as  fol- 
lows:— 

Class  A.  and  B,  6s.  and  6s.  6d.;  C  and  D,  7s.  3d.  and 
7s.  6d.;  E,  8s.  and  8s.  6d.;  and  these,  on  increased  rate 
of  interest,  and  a  bath  for  each  house,  the  income 
balanced  the  expenditure.  Unfortunately,  owing  to 
the  war,  the  Local  Government  Board   has  stopped 


all  such  schemes,  and  hence  the  carrying  out  of  the 
scheme  has  been  postponed  for  the  present. 


MUNICIPAL  WORK  AT   NEWCASTLE-UPON-TYNE. 


By   W.  J.   Steele,   m.inst.c.b.. 

City  Ens:ineer  and  Town  Surveyor. 

[We  make  the  following  extracts  from  Mr.  Steele's 
rejiort  upon  the  work  of  his  department  during  the 
year  ended  March  31st  last.] 

The  war  has  affected  the  work  of  the  department 
in  several  directions,  since  not  only  has- the  staff — both 
office  and  manual — been  considerably  depleted,  but, 
owing  to  the  very  large  number  of  troojis  billeted  in 
the  city,  the  cleansing  section'  particularly  has  had 
additional  work  thrown  upon  it. 

Of  the  office  staff  13  have  joined  the  Army,  of  whom 
5  are  commissioned  officers,  and  1,  who  was  spending 
his  holiday  in  Germany  when  war  was  declared,  has 
since  been  a  prisoner  in  that  country.  Of  the  manual 
staff  194  have  joined  the  Navy  or  Army,  and  in 
addition  a  considerable  number  have  been  engaged 
in  the  local  factories  for  the  manufacture  of  war 
munitions. 

With  the  object  of  temporarily  replacing,  in  some 
degree,  the  services  of  these  on  the  manual  staff 
described  above,  female  labour  has  been  employed 
with  most  successful  results;  50  women  are  engaged 
in  street  cleansing,  and  11  women  as  collectors  in  the 
parks. 

NEW    BUILDINGS. 

The  number  of  dwellings  erected  during  tiie  year 
(eacli  flat  being  counted  as  a  separate  dwelling)  has 
been  163,  as  compared  with  111  in  the  previous  year, 
which  was  the  lowest  number  recorded  since  1882.  Of 
the  total  number  of  dwellings  erected,  87  per  ci  nt 
were  in  self<'ontained  houses  and  13  per  cent  in  flats. 

The  number  of  unoccupied  premises  of  a  habitable 
nature  has  further  declined  during  the  year.  In 
February,  1914,  there  were  336,  whereas  in  February, 
1915,  there  were  only  152,  which  is  about  -J  per  cent 
of  tlie  total  number  of  houses  in  the  city. 

The  estimated  cost  of  new  buildings  for  which  plans 
have  been  approved  by  the  committee  during  the 
year  is  £396,392  compared  with  £491,373  for  1914. 

STKEETS. 

Under  the  Private  Improvement  Acts,  work  was 
executed  in  10  streets,  having  an  aggregate  lengtli 
of  673  yds. — the  smallest  amount  of  work  recorded 
for  many  years. 

In  24  streets  the  carriageway  was  resurfaced  with 
tar-niaeadam,  the  total  area  laid  being  34,728  sq.  yds. 

The  approximate  total  length  of  highway  now  main- 
tained is  254  miles,  the  cost  of  maintenance  per  mile, 
exclusive  of  debt  charges,  after  reducing  the  total 
mileage  to  a  figure  which  makes  the  back  streets 
equal  in  width  to  the  front  streets,  is  about  £123. 

During  the  year  136,689  tons  of  refuse  were  disposed 
of,  45,449  tons  were  deposited  on  tips,  42,402  tons  burnt 
at  the  destructors,  27,187  tons  sent  to  sea,  and  21,651 
tons  sent  by  rail  to  various  farms.  The  house  I'efuse 
amounted  to  94,561  tons,  and  is  equivalent  to  6'96 
cwt.  per  head  of  the  population,  or  37"12  cwt.  per 
house,  the  cost  of  collection  and  disposal  being  22'03d. 
per  liead  of  the  population,  or  9s.  9'41d.  per  house. 
"The  street  refuse  amounted  to  42,128  tons,  and  is 
equivalent  to  an  average  of  166  tons  per  mile  of  high- 
way cleansed. 

During  the  winter  especially  considerable  complaint 
was  made  of  the  dirty  condition  of  several  streets. 
This  was  principally  caused  by  the  reduced  staff  en- 
gaged in  cleansing  and  the  increased  traffic  due  to 
military  operations;  but  even  mider  normal  condi- 
tions there  aie  several  causes  which  make  the  cleans- 
ing of  the  streets  somewhat  difiicult. 

One  of  the  principal  causes  is  the  very  large  quan- 
fily  of  paper  thrown  on  to  the  streets  by  the  public. 
This  practice,  perhaps,  prevails  to  a  larger  extent 
than  in  most  towns,  and  could  be  prevented  if  more 
thought  was  exercised  by  the  offenders.  Another 
cause  is  the  large  amount  of  crushed  clinker,  ashes 
and  sand  spread  during  frosty  weather,  and  innne- 
diately  after  slight  rainfalls.  During  the  year  about 
1,350  tons  were  so  distributed.  For  a  short  period 
the  quantity  was  considerably  reduced,  but  had  to 
be  restored  owing  to  the  numerous  complaints  made 
by  the  horse  owners  and  drivers.  The  anomalous 
procedure  of  the  same  staff  of  men  depositing  material 
on  the  streets  and  removing  it  within  a  few  hours 
will  probal)ly  have  to  be  continued  until  either  horse 


September  17,  1915. 


AND  COUNTY  ENGINEER. 


313 


The  Surveyor 

Hn^  flDunldpal  ant)  Countt  Enolnccc. 
CHIEF  CONTENTS. 

Appointiueuts  Vac;iut  ...         ...         

A  Kiversiae  Wall  at  Newport,  Mou 

Assistants' and  Studeuts' Sectioa  

Correspondence         

Housing  at  Southall- Norwood      ...  ^ 

Uousia?  in  the  East  Stow  Rui'al  District       

Institution  of  Municipal  and  County  Engineers:^ 

Bognor  Meeting 

Notices       

Local  Government  Board  Inquiries       

Loudons  Water  Supply      30 

London  University  Technical  Classes 

Mrs.  Bradshaw's  Appeai     

Municipal  Competitions  Open      

Municipal  Contracts  Open  

MnuiciiMil  Work  at  Newcastle-on-Tyne  

Municipal  Work  iu  Progress  and  Projected 

Personal  

Betainiug  Wall  Inquiry      

Sewage  Disposal :  Tbe  Final  Report 

Sewaire  Works  Operation  and  Analytical  Methods 

Shrewsbury  Housing  Scheme        ..         ...         ...         

Suggestions  for  a  Test  to  Measure  the  Drainability  of  Emscher 

Tank  sludge 

Things  One  Would  Like  to  Know  

Town  rianniug  aud  Sanitation      

Town  Planning  Institute  ;  Notices       

Trades  Unionists  and  Housing     

Use  of  Large  Stone  Chips  in  the  Maintenance  of  Bituminous 

Koads      

Village  Sanitation      

y.M.C.A.  Camp  Work         


liaiiluge  on  roads  disaiipears.a  inucli-iuiiiroved  method 
of  slioeiiig  horses  is  devised,  or  a  non-slippery  road 
surface,  compatible  witli  easy  traction  and  duraliility, 
is  discovered.  Aithouirh  of  minor  importance,  a 
further  cause  is  the  material  deposited  from  the  atmo- 
sphere. The  medical  officer  of  health,  in  conjunction 
vvitli  the  city  analyst,  have  investigated  tlie  i)ollution 
of  the  atmosphere  at  the  City-road  testing-point. 
Although  the  deposit  will  vary  at  different  points  in 
the  city,  taking  the  figures  as  found  at  the  le.sting- 
])oint,  about  780  tons,  or  .31,000  cub.  ft.,  of  solids  are 
deposited  over  the  whole  area  of  streets  iu  the  city 
during  the  year.  A  certain  proportion  of  these  solids 
are  soluble,  and  will  be  washed  into  the  sewers  by 
rain,  but  a  considerable  proportion  remain  until 
collected.  While  the  weight  is  insignificant,  and  the 
volume  only  comparatively  small,  the  somewhat 
greasy  condition  of  the  streets  during  foggy  w'eather 
is  apparently  due,  to  some  extent,  to  these  deposited 
solids. 

In  the  Ouseburn  Valley  72,514  loads  of  material 
were  deposited  in  the  embankment  forming  road  No.  2 
under  the  Corporation  Act,  1904,  and  its  vicinity; 
27,852  loads  were  deposited  by  the  corporation  and 
44,662  loads  by  private  individuals.  The  total  quan- 
titv  dejiosited  during  the  previous  year  was  51,403 
loa.!^. 

TRAMWAYS. 

The  lenu'th  of  tramway  opened  for  service,  measured 
as  single  track,  is  64}  miles.  The  maintenance  of  the 
permanent  way  was  £8,199,  or  £128  per  mile;  in 
addition  to  ordinary  maintenance,  £6,771  was  ex- 
pended in  renewals,  equivalent  to  £105  per  mile;  .so 
that  the  total  cost  of  the  permanent  way  was  £14,970, 
or  £2.33  per  mile. 

Except  for  the  shortage  in  labour,  the  cost  of 
renewals  would  have  l)een  very  much  higher,  but 
for  the  reason  stated  it  was  impo.ssible  to  put  many 
renewal  works  in  hand.  A  considerable  length  of 
the  permanent  way  is  now  in  urgent  need  of  renewal, 
and  will  have  to  be  done  immediately  a  sufficient 
supply  of  labour  can  be  obtained.  The  major  portion 
of  the  track  has  been  in  use  for  nearly  fourteen 
years,  and  it  is  now  necessary  to  establish  a  systematic 
renewal  which  will  be  constant. 


Scarcity  of  Steam  Roller  Drivers. — At  a  meeting 
recently  of  the  Windlesham  Urban  District  Council, 
the  surveyor,  Mr.  W.  D.  Bell,  in  relation  to  road 
repairs,  said  the  council's  contractor  told  him  that  he 
could  not  send  him  a  steam  roller,  although  there 
were  six  in  his  yard,  because  of  the  scarcity  of  drivers. 
He  (the  surveyor)  had  now  succeeded  in  finding  a 
retired  driver  living  at  Lightwater,  who  had  consented 
to  take  charge  of  the  work. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 

(Contributed.) 
Does  not  the  cost  of  scavenging  in  Glasgow  apjjear 
to  be  extravagantly  high  when  we  find  by  the  recent 
report  of  the  superintendent  of  the  scavenging  de- 
Ijartment  in  that  city  that  the  gross  cost  of  removal 
and  disposal  for  the  year  ending  May,  1915,  had  been 
£198,570  ?  As  it  further  appears  from  this  rei>ort  that 
the  daily  average  of  refuse,  &c.,  amounted  to  1,351 
tons,  may  we  not  easily  calculate  that  the  cost  of 
removal  and  disposal  amounted  to  no  less  than  9s.  a 
ton  ?  This  calculation  excludes  Sunday,  when  no 
doubt  the  Glasgow  W'orkman  would  not  agree  that 
cleanliness  is  next  to  godliness,  and  consequently  no 
scavenging  is  done.  How  does  this  cost  compare 
with  that  in  other  cities  ? 

Is  it  not  rather  remarkable  that,  notwithstanding 
the  correspondence  in  The  Sdrveyor  and  other  tech- 
nical journals.,  the  Office  of  Works  should  still  persist 
in  wasting  money  on  the  construction  of  carriageways 
in  the  same  old-fashioned  manner  that  has  obtained 
for  the  past  fifty  or  sixty  years  ?  What  can  be  done 
to  stop  this  waste  of  public  money  at  a  time  when 
every  penny  that  is  wasted,  either  by  public  bodies 
or  private  individuals,  means  an  indefinite  prolonga- 
tion of  the  war  ?  Why  cannot  the  Office  of  Works 
consult  the  Road  Board  as  to  modern  methods,  of 
road  construction  and  put  a  stop  to  this  farce  ? 

Did  the  pajjers  or  discussion  at  the  Brighton  ses- 
sional meeting  of  the  Royal  Sanitary  Institute  on 
the  Final  Report  of  the  Royal  Commission  on  Sewage 
Disposal  lead  to  any  result  ?  While  most  of  us  agree 
upon  the  difficulties  and  anomalies  that  beset  the 
question  of  fixing  a  standard  of  purity  for  sewage 
effluents,  what  practical  suggestion  can  take  the 
place  of  this  proposal  ? 

Should  not  the  article  on  "Municipal  Economy" 
in  The  Surveyor  of  the  3rd  iust.  be  widely  read  by 
all  surveyors  and  councillors  ?  Does,  not  the 
author,  Mr.  W.  H.  Maxwell,  borough  surveyor  of 
Tunbridge  Wells,  very  wisely  discriminate  between 
municipal  luxuries  and  municipal  necessities,  and 
point  out  in  which  directions  economies  could  and 
should  be  followed  without  the  least  detriment  to 
the  community  ?  Can  anything  be  more  wasteful 
than  the  planting  out  of  parks  and  so-called  recrea- 
tion grounds  with  costly,  perishable  flowers  in  order 
to  please  some  councillor  who  is  a  faddist  on  the 
subject  and  probably  chairman  of  the  Parks  Com- 
mittee ?  Has  not  gardening  on  a  large  scale,  with 
other  people's  money,  a  great  attraction  for  some 
people  ? 

Is  it  not  refreshing  to  find  that  the  sense  of  humour 
is  by  no  means  dying  out  in  Ireland,  even  among 
county  surveyors  ?  Was  it  not  a  delightfully  happy 
reply  of  Mr.  Midvaney,  the  county  surveyor  of  Ros- 
common, when  asked  to  reduce  his  estimate  for 
building  a  tuberculosis  infirmary  and  erect  one  on 
the  model  lines  of  the  Irish  Local  Government  Board, 
to  say  that  he  would  not  advise  the  council  to  spend 
the  ratepayers'  money  on  a  building  of  "  tin  and 
sticks  "  ?  Who  but  an  Irishman  oould  have  thought 
of  such  a  delightful  description  of  a  temporary 
hospital  ? 

With  regard  to  sewage  disposal  by  aeration,  which 
is.  now  exercising  the  minds  of  engineers  and  others, 
would  it  not  Ije  jjossible  to  effect  this  by  passing  the 
sewage  in  a  very  thin  film  over  a  series  of  long  weirs 
with  fiat  gradients  constructed  of  concrete  ?  Cannot 
something  of  the  kind  still  be  seen  at  Teddington, 
where  an  excellent  effluent  is  obtained,  and  is  it  not 
a  fact  that  those  W'orks  were  con.-.tru<,'ted  by  a  Mr. 
Mar.shall  some  fifty  years  ago  ? 


Municipal    Engineers'   and   Contractors'    Plant. — In 

their  new  1915  catalogue  the  well-known  engineering 
firm  of  Murphy,  Stedman  &  Co.,  Limited,  180 
Gray's  Inn -road,  London,  W.C.,  offer  many  pro- 
ductions which  are  quite  fresh  on  the  market. 
Municipal  engineers'  and  contractors'  plant  and  tools 
form  an  important  part  of  the  company's  output,  and 
our  readers  will  find  much  to  interest  them  in  the 
particulars  of  road  making  plant,  portable  and 
stationary  engines,  vertical  steam  boilers,  portable 
railway  plant,  concrete  pipe  and  block  making 
machines,  concrete  mixers,  mortar  mills,  screens, 
stone-crushing  machines,  traction  engines,  trailers, 
and  water-power  plant  which  appear  in  the  catalogue. 
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Town  Planning  and  Sanitation.* 

By    WILLIAM    ROSS,    Town    PLinnlng   Engiueer,    Laiiarksliire    Comity    CuiiuciL 


The  preparation  of  several  town  planning  schemes 
in  Scotland  is  now  well  advanced,  and  it  is  the  chiei 
purpose  of  this  paper  to  consider  shortly  the  scope 
of  some  of  the  more  important  provisions  of  a  sanitary 
nature  being  inserted  therein,  and  how  far  they  may 
meet  future  needs. 

THE    AIR    SPACE    ABOUT     BUILDINGS. 

The  provisions  which  can  be  made  under  this  head 
are  far-reaching,  and  include  not  only  the  space  or 
actual  curtilage  of  the  dwellings,  but  take  within 
their  ambit  the  important  provisions  regulating  build- 
ing lines,  which  for  many  years  have  been  a  source 
of  trouble  and  annoyance.  In  addition,  many  other 
provisions  can  be  secured,  for  example:  — 

A  provision  is  being  inserted  to  prevent  the  erection 
of  buildings,  walls,  or  other  structures  which,  by 
reason  of  their  proximity  to  any  domestic  building, 
would  stop  or  impede  ventilation,  or  would  otherwise 
make,  or  conduce  to  make,  such  buildings  in  a  con- 
dition unfit  for  human  habitation,  or  dangerous  or 
injurious  to  health,  or  prevent  proper  measures  from 
being  carried  into  effect  for  remedying  any  nuisance 
injurious  to  health,  or  other  evils  complained  of  in 
respect  of  such  other  buildings. 

With  regard  to  street  building  lines,  these  are  either 
being  marked  upon  the  town  plan  or  are  being  con- 
trolled by  street  cross-sections  appended  to  the 
schemes,  and,  while  they  vary  in  width  according  to 
the  height  and  class  of  building  to  be  erected,  a 
minimum  width  between  buildings  of  70  ft.  is  being 
prescribed  in  the  case  of  one  or  two  storey  buildings. 
In  those  areas  where  three-storey  tenements  or  ter- 
races are  being  allowed  the  minimum  of  80  ft.  between 
building  lines  is  being  prescribed. 

In  the  case  of  front^garden  plots  a  minimum  widtli 
of  15  ft.  is  being  laid  down. 

While  the  distance  between  building  lines  will  be 
defined,  a  provision  is  being  inserted  whereby  a  cer- 
tain amount  of  latitude  will  be  given  for  the  variation 
of  same  where  necessary  for  the  purpose  of  architec- 
tural effect.  The  total  width  between  building  lines 
that  could  be  demanded  under  the  Burgh  Police  (Scot- 
land) Act,  1892.  was  36  ft.,  while  under  the  present 
ruling  (Burgh  Police  [Scotland]  Act,  1903)  the  total 
width  that  can  be  demanded  is  40  ft.  to  60  ft.,  accord- 
ing to  the  standard  adopted  by  each  burgh  authority. 
In  county  areas  the  only  general  statute  hitherto 
ruling  linings  is  the  Roads  and  Bridges  Act,  1878, 
which  only  enables  county  authorities  to  enforce  build- 
ings to  be  kept  back  a  distance  of  25  ft.  from  the 
centre  of  the  highway. 

As  regards  the  proportion  of  the  site  which  biiilding.s 
may  occupy,  schemes  are  making  provision  whereby 
dwelling-houses,  except  under  certain  prescribed  cir- 
cumstances, will  only  cover  one-quarter  of  the  site 
on  which  they  are  built,  while  shops  (excluding 
saloons  not  exceeding  14  ft.  high)  and  certain  other 
classes  of  domestic  buildings  are  only  to  cover  one-half 
of  the  site  on  which  they  are  built.  It  is  thought 
provision  may  be  made  in  those  cases  where  tenements 
are  in  contemplation  whereby  this  area  will  be  some- 
what varied  in  proportion  to  the  height  of  the  build- 
ings. 

ifn  addition  to  this  limitation  as  regards  the  pro- 
portion of  a  site  which  a  building  may  occupy,  a  pro- 
.  vision  will  lie  made  for  considerably  increasing  the 
space  required  at  the  rear  of  the  higher  classes  of 
domestic  buildings. 

A  provision  is  being  inserted  providing  that  every 
habitable  room  shall  have  one  window  at  the  least 
opening  directly  into  the  external  air,  and  the  total 
area  of  such  window,  or,  if  there  be  more  than  one, 
of  the  several  windows,  clear  of  the  sash  frames,  shall 
be  equal  at  the  least  to  one-tenth  of  the  floor  area 
of  such  room,  such  window  or  w'indows  to  have  an 
open  space  in  front  thereof,  and  within  the  boundaries 
of  the  site  of  the  building  of  which  such  habitable 
room  forms  part  not  less  across,  measured  at  right- 
angles  to  such  window  or  windows,  than  5  ft.,  and 
such  open  space  to  extend  throughout  the  full  width 
of  such  window  or  windows,  and  be  free  from  any 
erection  or  building  of  a  height  extending  above  the 
level  of   the   sill   of   such   window   or   windows,    and 
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providing  that  no  building  shall  be  erected  within 
such  boundaries,  and  opposite  to  any  part  of  such 
window  or  windows,  the  height  whereof,  measured 
from  the  level  of  the  sill  of  the  window,  exceeds  the 
distance  between  such  bi4Jlding  and  such  window  or 
windows. 

A  provision  is  being  inserted  regulating  wing  build- 
ings in  relation  to  windows  of  domestic  buildings. 

THE    LIMITING    OP    THE    NUMBER    OF    BUILDINGS    THAT 
MAY    BE    ERECTED. 

From  a  sanitary  point  of  view  one  of  the  greatest 
benefits  that  can  "be  obtained  under  the  Town  Plan- 
ning Act  is  through  that  power  given  to  authorities 
to  limit  the  number  of  Isuildings  which  may  be 
erected. 

Hitherto  it  has  in  many  cases,  been  found  possible 
to  erect  over  ItXJ  dwelling-houses  to  the  acre  without 
contravening  the  local  authority's  building  by-laws. 
The  limitation  now  lieing  prescribed  in  schemes  aims 
at  a  very  much  lower  density  than  this.  In  the  Dun- 
fermline scheme  twenty-two  dwelling-houses  per  acre 
is  the  highest  number  allowed  on  any  one  acre,  while 
the  average  ranges  from  ten  to  sixteen  per  acre. 

In  order  that  the  number  of  buildings,  which  may 
be  erected  will  be  in  due  proportion  to  the  cubic  con- 
tents of  same,  a  table  is  appended  to  the  scheme 
showing  the  average  numl>er  of  buildings  of  various 
sizes  which  may  be  built  to  the  acre  over  any  land 
unit,  and  the  maximum  number  which  may  be  built 
on  any  one  cvcie. 

It  has  been  found  essential  in  town-planning 
schemes  to  set  up  a  system  of  land  units,  so  that 
when  future  development  or  building  operations  are 
being  considered  it  is  possible  to  secure  a  satisfactory 
development  by  focussing  consideration  to  a  suitable- 
sized  area. 

By  having  a  system  of  maximum  and  average  den- 
sities over  a  land  unit  we  get  the  necessary  flexity 
of  densities  to  meet  the  different  types  of  buildings 
which  may  be  erected. 

Before  proceeding  with  the  development  of  any 
portion  of  an  area,  a  plan  of  the  proposed  lay-out  of 
the  unit  or  units  affected  has  to  be  submitted  to  and 
approved  by  the  authority.  In  this  way  the  dispo- 
sition of  buildings  over  a  unit  will  be  properly  con- 
trolled. 

While  it  will  be  necessary  to  allow  a  greater  density 
of  dwelling-houses  x^er  acre  on  the  fringes  of  our 
cities,  and  especially  where  such  buildings  will  com- 
plete units  already  partially  developed,  it  is  hoped 
even  there  to  reduce  the  density  down  to  about  thirty 
or  forty  dwelling-houses  per  acre.  The  reduction  in 
the  number  of  houses  per  acre  as  compared  with  that 
liitherto  obtaining  will  make  it  necessary  for  builders 
to  adopt  a  more  open  tyi>e  of  development.  The  tene- 
ment system  now  obtaining  in  Scotland  has  been 
growing  somewhat  into  disfavour  in  recent  years, 
and  the  limiting  of  the  number  of  houses  that  may 
be  erected  will  tend  greatly  to  the  building  of  the 
terrace  or  cottage  type  of  dwelling  in  preference  to 
the  tenement. 

THE    CHARACTER   Ol?    BUILDINGS    WHICH    MAY    BE 
ERECTED. 

The  Town  Planning  Act  has  for  the  first  time  given 
local  authorities,  power  whereby  they  can  regulate  the 
character  of  buildings.  In  the  past  buildings  of  the 
factory  type  and  of  the  dwelling-house  class  have,  in 
many  cases,  been  indiscriminately  mixed,  irrespec- 
tive of  those  many  sanitary  evils  following  such  a 
bad  mode  of  development. 

Town-planning  schemes  are  now  jDrescribing  the 
areas  that  may  be  used  for  the  erection  of  the  variou.^. 
classes  of  buildings,  grouping  these  under  factories 
and  warehouses,  domestic  buildings,  and  isublic 
buildings.  In  cases  where  it  is  impracticable  at  the 
outset  to  allocate  zones  for  the  various  classes  of 
buildings,  provisions  are  being  inserted  with  proper 
safeguards  to  ensure  suitable  zones  being  prescribed 
before  development  proceeds.  The  domestic  building 
zones  are  being  further  subdivided  in  such  a  way  as. 
will  restrict  the  erection  of  tenements  and  shops  in 
relation  to  other  clas.ses  of  dwelling-houses.  Definite 
shopping  zones  will  be  distributed  over  town-plan- 
ning areas  at  well-deiined  centres,  and  these  will  form 
a  nucleus  to  future  suburban  areas. 

With  regard  to  the  character  of  dwelling-houses  that 
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may  be  erected,  provisions  are  being  inserted  for  the 
regidation  of  this.  It  is  thought  that  in  cities  and 
populous  areas  there  are  ah'eady  too  many  one- 
roomed  dweliiug-liouses,  and  that  their  recognition 
iu  town-planning  areas  should  be  viewed  witli  dis- 
favour. The  provision  which  has  been  dratted  is  as. 
follows:  — 

"  Every  new  dwelling-house  shall  be  provided  with 
at  least  one  living  room,  having  a  floor  area  of  not 
less  than  144  sq.  ft.,  containing  not  less  than  1,132 
cub.  ft.,  and  one  bedroom  having  a  floor  area  of  not 
loss  than  132  sq.  ft.,  and  eoutaining  not  less  than 
1,000  cub.   ft.,  excluding  presses  and   lobbies." 

The  prohibition  of  one-roomed  dwelling-houses 
within  a  town-planning  area  is  quite  a  step  in  ad- 
■i  ance,  and  at  first  there  may  be  some  difficulty  in 
-etting  all  parties  concerned  agreed  upon  the  prin- 
.  pie.  If  in  any  particular  district  the  need  for  a  pro- 
portion of  single-roomed  houses  is  imperative,  such 
l>uildings  should  only  be  allowed  under  very  strict 
regulations.  Some  people  consider  there  is.  a  need 
ir  one-roomed  houses  to  accommodate  single  per- 
-ons.  There  is,  how'ever,  u  great  difficulty  in  con- 
■  rolling  such  dwellings,  and  very  often  large  families 
ire  found  to  be  accommodated  in  them.  A  two- 
:>omed  house  with  necessary  conveniences  is  con- 
sidered quite  a  low  enough  minimum  iu  view  of  the 
I  standard  of  housing  now  aimed  at.  The  tendency  to 
f  erect  oue-roomed  houses  will,  it  is  feared,  increase 
as  time  goes  on,  as  there  is  no  class  of  i^roperty 
which  pays  the  builder  so  well  to  erect. 

With  regard  to  the  height  of  ceilings,  it  has  been 
thought  proper    that    there    should    be    a  difference 
between  the  minimum  height  of  ceilings  required  in 
a  tenement  from  that  required  in  a  building  of  the 
cottage    type.    It   is    suggested   that   the   ceilings    in 
:         cottages  be  allowed  at  a  height  of  8  ft.  6  in.  high  on 
;         the  ground  floor  and  8  ft.  on  the  upper  floors,  while 
in   the  case   of   tenements,   it   is    suggested    that  the 
I         height  of  ceilings  should  not  be  less  than  9  ft.  6  in. 
on  the  groxmd  floor  and  9   ft.  on  the  upper  floors. 
The  difference  in  height  of  ceilings  will,  it  is  hoped, 
put   the  cottage   type   of   building  on   a   more   equal 
footing   with  the  tenement    without   in   any   way    re- 
ducing it  below  a  proper  sanitary  standard. 

THE    HEIGHT    OK    BUILDINGS. 

I  The    Town    Planning    Act    gives    local  authorities 

I  power  to  limit  the  height  of  buildings  within  a  town- 
planning  area,  and  the  various  town-planning  schemes 
have  introduced  provisions  to  this  end. 

It  is  proposed  where  four -storey  tenements 
already  exist  that  provisions  be  inserted  permitting 
the  completion  of  the  square  or  block  now  under  de- 
velopment to  that  height,  subject  to  adequate  means 
of  ventilation;  that  generally  three-storey  tenements 
should  Vje  the  limit  in  height,  even  for  city  develop- 
ment, and  that  the  height  l>e  gradually  reduced  to 
two  storeys  as  we  go  from  the  city  to  suburbs. 

It  is  proposed  to  limit  the  height  in  a  district  of 
a  rural  nature  to  two  storeys,  throughout,  except  in 
shopping  zones,  where  an  additional  storey  may  be 
^  allowed.  It  is  not  proposed  to  limit  the  height  of 
public  and  industrial  buildings  beyond  controlling 
their  height  in  relation  to  the  width  of  the  street  on 
which  they  abut. 

Where  within  a  town-planning  area  there  are  exist- 
ing buildings  beyond  the  prescrited  height,  it  is  pro- 
posed to  have  those  reduced  to  the  height  prescribed 
if  and  when  they  are  reconstructed. 

The  power  which  local  authorities  have  now  ob- 
tained should  do  much  to  foster  the  process  of  de- 
centralisation so  much  desired  in  our  cities,  and 
while  it  is  not  thought  possible  to  do  away  with  the 
tenement  type  of  development,  it  will  place  this  class 
of  building  on  a  more  desirable  and  sanitary  basis. 

The  limitation  of  height  in  all  schemes  will  boar  a 
direct  relationship  to  the  basis  on  which  densities 
will  be  fixed,  and  if  the  density  is  kept  reasonably 
low  there  will  be  less  scope  for  high  buildings.  Pro- 
visions are  being  inserted  prohibiting  attic  floors  in 
tenements. 

THE    APPROPRIATION    OF    iANDS. 

Very  important  are  those  provisions  iu  a  town- 
planning  scheme  which  deal  with  the  setting  apart 
and  maintaining  of  public  and  private  open  spaces. 

Land  which  it  is  thought  desirable  to  secure  for 
future  public  open  spaces  at  the  outset  is  being  set 
apart  by  agreement  with  the  owners,  and  provision 
is  l^ing  made  for  the  taking  over  and  maintaining 
ftame  by  the  local  authority  as  and  when  desired.  In 
addition  to  open  spaces  above  referred  to,  town-plan- 
ning schemes  have  evolved  and  introduced  a  land 
init  system,  through  the  working  of  which  it  will  be 


possible  to  obtain  further  open  spaces  when  develop- 
ment proceeds  in  due  proportion  to  the  density  of 
buildings  being  erected.  Home  schemes  are  making 
provision  whereby  au  owner  will  obtain  certain  con- 
cessions in  regard  to  width  and  construction  of  non- 
traffic  sti-eets  where  he  has  set  apart  land  for  open 
spaces. 

The  number  of  open  spaces  which  will  be  obtained 
free  of  cost  in  a  town-planning  area  wiU  depend  very 
much  on  the  provisions  which  are  inserted  with  re- 
gard to  densities,  «&e. 

The  schemes  provide  that  where  an  owner  sets 
apart  to  the  approval  of  the  responsible  authority  a 
public  or  private  open  space,  then  the  number  of 
buildings  which  he  might  have  erected  on  the  land 
so  set  apart  in  any  land  unit  nuiy  be  added  to  the 
number  which  might  have  been  erected  on  the  re- 
maining portion  of  the  unit,  or  added  to  any  other 
unit  within  the  same  restricted  area,  so  long  as  the 
maximum  number  of  buildings  on  any  one  acre  does 
not  exceed  the  maximum  governing  the  units  so 
added  to.  In  addition  to  those  open  spaces  which 
are  to  be  the  landowner's,  contribution  and  debt  to 
the  development  of  his  lands,  provisions  are  being 
inserted  giving  local  authorities  power,  where  neces- 
sary, to  purchase  and  maintain  public  open  spaces, 
and  for  the  enforcing  of  a  proper  standard  of  main- 
tenance in  connection  with  private  open  spaces. 

Town  planning  schemes  will  have  the  effect  of  not 
only  creating  a  much  larger  number  of  open  spaces 
than  we  have  had  in  the  past,  but  the  spreading  of 
these  more  evenly  over  the  areas  being  developed, 
and  making  them  quickly  and  reailily  accessible  to 
all  classes  of  the  conmuniity. 

Special  spaces  are  being  set  apart  as  children's 
playgrounds,  and  these,  while  smaller,  will  be  in  very 
close  proximity  to  the  area  which  they  are  to  serve. 

TUE    SECUKING    OP   PROPER    SANITARY 

CONVENIENCES,    ETC. 

While  the  points  which  have  already  been  dealt 
with  iu  the  paper  may  be  said  to  go  to  the  root  of 
many  of  the  insanitary  conditions  which  at  present 
exist  both  in  our  urban  and  rural  centres,  I  feel  that 
the  paper  would  not  be  complete  without  referring 
to  one  or  two  matters  to  which  these  conferences 
have  in  the  past  given  considerable  attention.  It 
has  been  realised  that  the  regulations  dealing  with 
such  matters  as  sanitary  conveniences  have  not  been 
altogether  satisfactory.  In  this  connection  the  powers 
a  local  authority  can  obtain  through  a  town  planning 
scheme  will  considerably  strengthen  those  possessed 
under  the  Public  Health,  Burgh  Police,  and  other 
Acts. 

The  Scottish  schemes  are  introducing  provisions 
prescribing  that  every  house  shall  have  a  proper  food 
store  or  larder  connected  therewith,  a  separate  water- 
closet  for  every  dwelling-house,  the  provision  of  a 
scullery  for  each  house,  and,  further,  where  such  scul- 
lery has  not  a  proper  service  of  hot  water  and  fixed 
wash-tubs,  there  shall  be  provided,  in  addition,  suit- 
able and  suflicient  wash-house  accommodation. 

A  rather  insanitary  feature  of  housing  which  it  is 
thought  can  be  more  adequately  controlled  under  the 
provisions  of  a  scheme  is  the  proper  regulation  of 
recesses  intended  or  suitable  for  beds  being  placed 
therein,  and  for  ensuring  suitable  precautions  being 
taken  for  their  thorough  ventilation  at  all  times.  It 
la  suggested  that  one  bed  recess  is  all  that  should 
be  allowed  in  any  one  room. 

It  is  thought  that  suitable  provisions  for  the  pre- 
vention of  overcrowding  through  the  sub-letting  of 
houses  can  be  embodied  in  a  town  planning  scheme, 
and  a  draft  provision  in  the  following  terms  is  sug- 
gested:— 

"  It  shall  not  be  lawful  to  sub-let  part  of  a  dwelling- 
house  to  a  separate  family,  or  for  a  tenant  of  a  dwell- 
ing-house to  board  or  lodge  any  member  of  a  separate 
family  therein,  unless  tlie  accommodation  is  such  as 
will  ensure  an  average  air  space  for  each  person 
residing  within  the  said  dwelling-house  of  400  cub.  ft., 
and  no  part  of  a  dwelling-house  shall  hereafter  be 
sub-let  to  a  separate  family  unless  there  be  water- 
closet,  larder,  and  washing-house  accommodation  for 
each  part  of  a  house  so  sub-let." 

Provisions  are  being  inserted  enforcing  the  keeping 
in  a  tidy  and  sanitary  condition  all  private  gardens 
and  private  open  spaces  in  such  a  manner  as  not  to 
be  a  nuisance  or  annoyance  to  any  person  in  the 
neighbourhood.  In  the  event  of  failure  the  local 
authorities  are  empowered  to  do  anything  necessary 
and  recover  the  cost  from  the  person  or  persons 
responsible. 

A   provision  is  being    inserted   whereby   the     local 
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autliority  may  require  the  owner  of  any  back  court, 
or  open  space  attached  to  a  tenement  or  block  of 
buildings  or  area  used  in  common  to  properly  pave 
same.  Much  difficulty  has  hitherto  been  experienced, 
especially  in  county  areas,  in  having  back  courts  kept 
in  a  sanitary  condition.  Powers  contained  under  the 
Public  Health  Act  have  not  been  strong  enough  to 
ensure  this. 

Another  rather  important  matter  being  arranged  for 
under  tow'n  planning  schemes  is  the  setting  down  of 
suitable  lines  for  those  sewers  which  will  ultimately 
be  required  within  the  area,  and  for  the  setting  aside 
of  any  lands  necessary  for  the  purpose  of  sewage  puri- 
fication and  disposal.  As  the  line  of  streets  will  be 
definitely  arranged  in  advance,  it  will  now  be  pos- 
sible, when  carrying  through  drainage  schemes,  to 
have  the  sewers  laid  along  the  lines  of  future  streets 
in  preference  to  the  present  necessity  of  cutting  at 
random  through  undeveloped  land  which  may  ulti- 
mately be  built  over. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
with  a  view  to  viahing  the  information  oiven  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Grimsby  R.D.C.  (September  9th.  Mr.  George  L. 
Pepler). — This  was  an  inquiry  with  respect  to  an 
application  for  authority  to  prepare  a  town  planning 
sclieme. — The  clerk,  Mr.  J.  F.  Wintringham,  stated 
that  the  proposed  scheme  dealt  with  5,865  acres  of 
land,  of  which  1,935  acres  were  under  the  jurisdiction 
of  the  Glanford  Brigg  authority.  Mr.  Chambers, 
representing  the  Earl  of  Yarborough,  the  principal 
liuidowner  affected  (2,359  acres),  said  that  his  lordship 
regarded  the  scheme  as  essential  for  the  proper  de- 
velopment of  the  place.  The  town  clerk  of  Grimsby, 
Mr.  J.  W.  Jackson,  said  that  the  corporation  was 
mo.st  concerned  that  proper  and  adequate  road  com- 
munication should  be  made  between  the  places,  and 
unless  the  scheme,  as  ultimately  presented,  met  that 
requirement  the  corporation  would  reserve  their  right 
to  oppose  at  the  proper  time.  The  Rector  of  Inuning- 
ham,  the  Rev.  W.  M.  Reid,  said  that  Immingham  was 
suifering  because  of  lack  of  communication  with  the 
outside  world.  The  people  had  to  walk  a  mile  and 
a-half  to  the  electric  railway,  and  then  often  had  to 
wait  forty  minutes  for  a  car.  What  was  needed  was 
a  broad  highway  between  the  towns. 

APPLICATIONS  FOR  LOANS. 
Enfield   U.D.C.— £7GU  fur  the  provision  of  a  disin- 
fectuig  station. 

Willenhall  U.D.C.  —  £2,500  for  works  of  sewage 
disposal. 

LOANS  SANCTIONED. 
Bury   T.C. — .£7,22.j   for   tlie  pro\  ision   of   electricity 
jilant. 

York  T.C— £3,426  for  electric  cooling  plant,  £15,932 
for  general  requirements  in  connection  with  the  elec- 
tricity undertaking,  and  £21,350  for  tramway 
extension. 

LOANS   REFUSED. 
Guildford     T.C. —  £10,500     for     forty     workmen's 
houses. 

Oswestry  R.D.C. — £350  for  water  main  extension. 
Westhoughton      U.D.C.  —  £1,450     for     a      refuse 
pulveriser. 

FORTHCOMING  INQUIRIES. 

SEPTEMBER.  £ 

21. — Birkenhead.      For  the  erection  of  work- 
men's  hduses   (Mr.    Courtenay   Clifton)      G8,500 
21.— Northampton.      For    works    of    sewerage 

(Mr.   R.   H.   Bicknell)     3,750 

21.— Wigan.      For  the  electricity  undertaking 

(Mr.  P.  M.  Crusthwaite)  6,700 

22. — Hayes.  For  works  of  street  improve- 
ment (Mr.  R.  H.  Bicknell)       300 

22. — Westhoughton.       For  works  of  sewerage 

(Mr.   W.   U.   E.   Meade-King)     170 

23. — Newport  (Salop).  For  the  purposes  of 
the  water  supply  (Mr.  P.  M.  Cros- 
thwaite)        300 

TOWN    PLANNING. 

29.— Salford.     (Mr.  George  L.  Pepler)  ...  — 

OCTOBER. 
8. — Hunslet.     (Mr.  Raymond  Unwin)  ...  — 


GQRRESPONDENGE. 

Et5   avTJp    ov   TTai'Q'    6pa 

(.One  man  does  not  see  everything.) 

— EOKIPIDES. 

Y.M.C.A.    CAMP   WORK. 

To  the  Editor  of  The  Sukveyor. 

Sir, — Among  your  readers  there  'probably  can  be 
found  some  men  of  sufficient  leisure  who,  for  quite 
legitimate  reasons  of  health  and  physique,  cannot  join 
H.M.  Forces.  Still,  they  want  to  do  something,  but 
have  not  realised  their  opportunity.  To  those  men, 
with  your  permission,  I  desire  to  issue  an  invitation 
to  volunteer  their  services  for  Y.M.C.A.  work  in  camps 
in  the  South  of  England.  At  the  present  time  we 
have  a  number  of  vacancies  to  fill  which  have  been 
occupied  during  the  vacation  by  university  dons, 
clergymen  and  ministers,  and  members  of  the  pro- 
fessional and  commercial  classes.  Most  valuable  ser- 
vice can  be  rendered  by  those  who  are  anxious  to 
assist  at  the  present  time  our  brave  soldiers  who  in 
the  various  training  camps  have  so  nobly  upheld  the 
traditions  of  this  country  by  the  performance  of  duty 
under  all  sorts  of  circumstances. 

On  application  to  Mr.  Basil  Hewer,  13  Russell- 
square,  London,  W.C.,  full  particulars  will  be  given 
as  to  the  nature  and  conditions  of  the  vacancies  which 
it  is  necessary  we  should  fill  in  preparation  for  our 
autumn  campaign. — Yours,  &c., 

A.  K.  Yapp, 

General  Secretaiy. 

12  and  13  Russell-square,  W.C. 
September  7,  1915. 


MRS.    BRADSHAW'S    APPEAL. 

To  the  Editor  of  The   Surveyor. 

Sir, — I  am  taking  the  liberty  of  writing  and  asking 
you  if  you  will  help  me. 

I  have  succeeded  in  getting  my  boy  elected  as  a 
candidate  for  the  Wanstead  Orphanage,  Essex.  It 
is  absolutely  necessary  that  the  child  be  placed  as 
soon  as  possible. 

You  will  no  doubt  know  gentlemen  who  have  in- 
fluence in  these  matters,  and  would  help  me  get 
votes  for  the  Wanstead  Orphanage.  Will  you  be 
kind  enough,  for  the  boy's  sake,  to  help  me  ?  I  feel 
it  useless  to  try  to  carry  it  through  alone.  The 
county  surveyor  of  Stafford  will  do  all  he  can  in  the 
matter  for  me. — Yours,  &c., 

Lilian  Brabshaw. 
10  Aldergate, 

Tamworth, 
Staffs. 
September  13,  1915. 

[We  have  already  directed  attention  to  the  circum- 
stances of  this  deserving  case.  If  any  of  our  readers 
have  votes  for  the  election  of  candidates  to  the  Infant 
Orphan  Asylum,  Wanstead,  or  are  able  to  secure  the 
votes  and  interest  of  other  subscribers,  may  we  appeal 
to  them  on  behalf  of  Mrs.  Bradshaw's  little  son  ? 
Proxies  may  be  sent  to  Rev.  J.  H.  Courte  Clarke, 
Vicar,  Tamworth;  Mr.  G.  Midgley  Taylor, 
ii.iNST.c.E.,  Caxton  House,  Westminster;  Mr.  E. 
Dcdd,  Corporation  -  street,  Birmingham ;  Mrs. 
Felix  Hamel,  Bolehall,  Tamworth;  or  ourselves. — 
Ed.  The  Surveyor.] 


THE  BOCNOR   MEETING. 

To  the  Editor  of  The  Surveyor. 

Sir, — In  reply  to  inquiries  received,  I  hope  I  may 
be  permitted,  through  the  columns  of  your  valualjle 
journal,  to  inform  members  of  the  Institution  of 
Municipal  and  County  Engineers  who  wish  to  attend 
the  meeting  at  Bognor  that  the  town  is  entirely  free 
from  air  raids,  and  that  there  are  no  military  restric- 
tions whatever.  We  have  had  a  record  season,  and 
visitors  have  been  able  to  enjoy  themselves  as  usual. 
I  do  therefore  hope  that  those  members  who  can  get 
away  will  endeavour  to  do  so.  I  shall  be  very  pleased 
to  give  all  information  as  regards  hotel  and  boarding- 
house  accommodation  upon  application,  and  the  town 
authorities  have  decided  to  give  the  members  a  warm 
welcome  tp  their  district,  which  is  one  of  the  most 
progressive  seaside  resorts  on  the  South  Coast.— 
Yours,  &c., 

Oswald  A.  Bridges, 

Engineer  and  Surveyor. 

Bognor,  Sussex. 

September  15,  1915. 


Sepiembkr  17,  1915. 


AND  COUNTY   ENGINEER. 
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Assistants'  and  Students'  Section. 

Conducted  by  SYDNEY  G.  TURNER,  assoc.m.inst.c.e. 


All  communications  in  regard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  must  he  marked  "Assistants' 
Section  "  in  tho  top  left-hand  comer.  Correspondents  are 
invited  to  submit  questions  for  consideration  and  answers 


to  the  questions  which  appear.  For  tho  contrihutions  con- 
sidered to  be  the  most  meritorious^  one  or  more  premiums 
tn  hooHs  will  be  awarded  monthly.  Diagrams  must 
he  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


QUESTIONS. 

TiiK  week  answers  are  invited  to  the  following 
questions:  — 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  taiik  I  feet  in 
length.  6  feet  in  breadth,  and  h  feet  in  height.  The 
tank  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  has  a  range  of  r  feet,  and  that  the  tide 
curve  is  harmonic,  find  approximately  the  time  taken 
to  empty  the  tank.      (Stud. Inst. C.E.) 

501.  Ventilation. — In  designing  a  system  of  venti- 
lation for  a  public  hall,  what  are  the  relative  advan- 
tages of  a  small  nunilx^r  of  large  inlet  .=hafts.  com- 
pared with  a  large  number  of  small  shafts;  and  at 
what  level  should  these  inlets  be  placed  ?  (C.  W.  P., 
Wellington.) 

502.  Theory  of  Beams The  cross-section  of  a  beam 

is  T-shaped,  the  upper  table  is  6  in.  wide  and  1  in. 
thick,  the  vertical  web  is  5  in.  deep  and  J  in.  thick. 
At  a  certain  cross-s(iction  this  beam  is  subjected  to  a 
l.n.own  bending  moment.  Make  a  careful  sketch  to 
^how  the  distribution  of  the  stress  across  the  section 
produced  by  this  bending  moment.  (C.  W.  P.,  IIV?- 
linglon.) 

503.  Sewer  Construction AB    and    CD    arc    two 

13-in.  stoneware  pipe  sewers,  intercepted  at  right 
angles  by  a  railway  in  a  cutting  with  slopes  of  1  in  2. 
The  fall'  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  122-."):  C  =  120-75;  ground  level 
128-0,  and  level  of  railway  metals  10G-.50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sevverg.  is 
towards  D.  The  railway  company  will  not  allow  any 
sewer  to  pass  underneath  the  railway  unless  at  a 
greater  depth  from  top  of  sew^er  to  top  of  rails  of  4  ft. 
(E.  H..  Walkden.) 

504.  Bridge  Design. — A  bridge  is  required  to  carry 
J  6U-ft.  street  over  a  canal,  the  clear  span  being  40  ft., 
the  niininium  head  room  being  11  ft.  at  centre  and 
9  ft.  at  sides  above  normal  water  level.  The  ap- 
proaches are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  bridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.    (P.  W.,  Pontypridd.) 

505.  Retaining  Wall.— Design  a  retaining  wall  in 
reinforced  concrete,  giving  detailed  calculations.  The 
height  of '  proposed  wall  35  ft.,  earth  retained,  dry 
gravel ;    foundation  similar.    (H.  T.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  w#hG  desire  to  submit  questions  reg:arrling 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants*  and  Students' 
Section."  Questions  w/hich  arc  published  are  taken 
into  consideration,  as  w/cll  as  other  matter,  in 
av#arding    the   Monthly   Premium.! 

REPLIES  TO  QUESTIONS. 
498.  Buttress  Design.— Thirty  feet  (30  ft.)  above 
the  ground  a  rectangular  buttress  bears  a  thrust  of 
.5,000  lb.  inclined  at  an  angle  of  45  dog.  If  the  buttress 
is  to  be  3  ft.  wide,  and  is  built  of  masonry  140  lb. 
per  cubic  foot,  find  its  thickness.  Also  find  tho  height 
of  a  turret  3  ft.  by  3ft.  necessary  for  stability  at  the 
top  joint  if  the  coefficient  of  friction  =  060.  (E.  P.  C, 
Btrming/iam.) 

(a)  Resolving  the  inclined  thrust  horizontally  and 
vertically,  we  have 

vertical  component  --  .5000  sin  45°  =  3635  Hi. 
horizontal  component  =  5000  cos  45"  =  3635  lb. 


Let  (/  lie  the  thickness  of  the  wall  in  feet, 
then  weight  of  wall  ^  140  x  30  x  3d 
=  12600  (/  lb. 
The  question  does  not  slate  the  point  of  applica- 
tion of  the  thrust,  or  whether  tension  is  to  be  per- 
mitted in  the  buttress.    It  is  assumed  that  the  thrust 
acts  at  one  edge  of  buttress,   and  that  no  tension 
is  to  be  allowed. 
For  the  vertical  forces  we  have 


P  = 


W, 


=  4200  ± 


i-licre  1'  =  extreme  fibre  stress  at  base 
\Vi  =  load  causing  direct  stress 
\X.,  —  eccentric  load 
.c  =  eccentricity  of  load 
A  =  area  of  basal  section 
Z  =  section  modulus  of  section 
12600rf       3635 1(/ 
~        'M      ^      M- 
6 
3635 
d 
i.e.,  the  intensity  of  stress  at  B  due  to  the  vertical   forces 

3635 
=  4200  +  — -J-  lb.  per  sq.  ft.  compression.     The  intensity 

of  stress  at  A   due  to  the  same  forces  will  obviously  be 

3635  727 

tension  if  -^ —  >  4200,  i.e.,  if  d  <  -7-,  which  is  un- 
likely. However,  it  is  the  stress  at  B  which  decides  the 
thickness  of  the  wall. 

For  the  horizontal  force  we  have,  treating  buttress 
as  a  cantilever, 

WL  =/l  =  /Z 

y 

where  VV  =  horizontal  component 
L  =  height  of  buttress 
/  =  maximum  fibre  stress  in  buttress 
V  =  i  thickness 

I  =  moment  of  inertia  of  a  basal  section 
Z  =  section  modulus  of  a  basal  section 
6d^ 


30  =/ 


6 


••■/  = 


lb.  per  sq.  ft.  compression  at  A,  and 
tension  at  B. 


Then,  if  there  is  to  be  no  tension  in  the  buttress, 
tension  at  B  due  to  horizontal  force  =  compression 
at  B  due  to  vertical  forces. 

...     60  X  3635   ^   4200   ^   3635 

d''  d 

.-.     60  X   3635   =   4200(7'2  +  3635af 
.-.     840d^  +  727d  -  12  x  3635  =  0 


d 


-727  ±    y727'  -I-  4  X   12  X  3635  x  840 


=  6'2  feet  approx. 
Tliickness  =  say  6  ft.  3  in. 

(B.  K.,   NrxupnrI,   Man.) 


Galashiels'  New  Baths. — The  public  swinmiing  baths 
and  park  and  children's  playground  presented  to  the 
town  of  Galashiels  by  Mr.  and  Mrs.  A.  Anderson 
Dickson  were  formally  opened  on  Saturday.  The 
baths,  which  have  lieen  erected  on  a  central  site  in 
Wilderhaugh,  comprise  a  swimming  pond,  dressing- 
boxes,  plunge  baths,  and  spray-room,  an  up-to-date 
laundry,  waiting-rooms  and  offices. 
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Municipal  Work  in  Progress  and  Projected. 

riie  Editor  invites  tlic  co-operation  0/  Shuteyor  readers  with  a  view  to  making  injormation  given  under  this  head  as 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings — Hove,  Warrington;  housing — Newcastle- 
upon-Tyne  ;  roads  and  materials  —  Fareham,  Sea- 
ford  ;  sewerage  and  sewage  disposal  —  Richmond  ; 
water,  gas  and  electricity — Lisburn. — Particvilars  of 
other  projected  works  will  l>e  found  on  our  "Local 
Government  Board  Inquirie:-. "  page. 

BUILDINGS. 

Banbury  T.C. — It  has  been  agreed  to  build  a  bath- 
room at  the  isolation  hospital,  at  an  estimated  cost 
of  £132. 

Barnsley    T.C. — Plans  have  been    prepared   of   the 

proposed  new  town  hall  in  Church-street. 

Chester  T.C. — The  Education  Committee  have  pur- 
chased premises  in  Crook-street  for  the  purpose  of  a 
school  clinic. 

Hawick  T.C. — Three  new  plunge  baths  are  to  be 
provided  at  the  public  baths,  at  an  estimated  cost 
of  £80. 

Hove  T.C. — The  council  have  given  general  approval 
to  a  scheme  for  the  erection  of  a  pier  as  soon  as 
the  war  is  over,  subject  to  full  details  of  construction 
and  material  being  submitted  and  passed  bv  the  coun- 
cil. 

Hythe  T.C. — It  has  been  decided  to  take  up  a  loan 
of  £688  for  works  of  sea  defence. 

Launceston    R.D.C. — The  question  of  the  provision 

of  an  isolation  hospital  is  under  the  consideration 
of  the  council. 

Oswestry  T.C. — It  has  been  decided  to  erect  a  public 
convenience  in  Gobowen-road. 

Roscommon    C.C. — The  council  have  approved  and 

forwarded  to  the  Local  Government  Boai'd  the  plans 
of  a  tuberculosis  dispensary,  which  it  is  proposed  to 
build  at  an  estimated  cost  of  £1,400. 

Warrington  T.C. — A  scheme  has  been  approved  for 

building  a  small-pox  hospital,  at  an  estimated  cost  of 
£1,800. 

West  Bromwich  T.C. — On  account  of  the  war  the 

Local  Government  Board  have  declined  to  sanction  a 
loan  for  the  whole  cost  of  building  the  school  clinic, 
but  have  sanctioned  a  loan  of  £988.  The  Education 
Committee  propo.se  to  complete  the  downstairs  por- 
tion, making  it  fit  for  occupation,  at  an  additional 
cost  of  £291,  and  to  arrange  for  the  suspension  of  the 
contract  rather  than  cancel  it  and  leave  the  whole 
building  standing  idle. 

HOUSING    AND    TOWN  PLANKING. 

Glenties  (Ireland)  R.D.C. — The  council  considered 
a  letter  from  a  contractor  for  the  erection  of  six 
cottages  in  the  district,  asking  the  council  to  grant 
him  an  additional  £13  per  cottage  to  recoup  him  for 
the  increased  prices  of  material  and  the  extra  cost 
of  labour,  consequent  upon  the  war.  It  was  pointed 
out  that  other  contractors  had  only  been  allowed  .£5 
extra  per  cottage.  Several  members,  however,  re- 
minded the  council  that  the  present  applicant  was. 
one  of  the  best  contractors  liiey  had,  and  it  was 
unanimously  agreed  to  allow  him  £10  extra  per 
cottage. 

Kingstown  U.D.C.— Mr.  Thomas  F.  Slevin,  quantity 
surveyor,  has  l)een  selected  to  prepare  the  quantities 
in  connection  with  the  housing  scheme  aljout  to  lie 
undertaken  by  the  council. 

Newcastle-on-Tyne  T.C. — With  regard  to  the  pro- 
posed erection  of  700  houses  on  the  corporation's 
estate  at  Walker,  the  Housing  Committee  have  decided 
that  a  depulation  should  interview  the  Local  Gnvorn- 
ment  Board  and  discuss  the  matter. 

PARKS    AND    OPEN    SPACES. 

Carrlckfergus  U.D.C.— It  has  been  agreed  to  pur- 
chase lor  Chill  an  adililional  acre  of  land  for  the  ex- 
tension uf  tlie  public  park. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bishop  Stortford  U.D.C.— The  surveyor,  Mr.  R.  S. 

Scott,  has  lieen  instructed  to  purchase  two  slop  carts 
at  £31  each. 


Oswestry    T.C. — It    has    been    decided    to    purchase 

two  additional  carts  for  scavenging,  at  an  estimated 
cost  of  £59. 

Swansea  T.C— The  borough  surveyor,  Blr.  J.  R. 
Heath,  has  been  instructed  to  report  on  the  work  of 
scavenging  and  street  cleaning.  Under  existing  con- 
ditions, he  said,  there  could  be  no  reduction  of  esti- 
mates as  regarded  this  work,  but  he  pointed  out  that 
they  were  collecting  loads  and  loads  of  garden  refuse 
and  trade  refuse  which  might  be  burned.  In  some 
towns  the  collection  of  trade  refuse  was  charged  for. 
If  a  general  understanding  could  be  come  to  on  these 
points  he  believed  great  economies  could  be  effected. 

ROADS    AND    MATERIALS. 

Brandon  R.D.C. — Tenders  have  been  accepted  for 
the  supply  of  granite  as  follows :  Groby  Granite  Com- 
pany, Barnham  Station  13s.  9d.  per  ton,  Thetford 
Station  13s.  3d.  per  ton ;  Gees  Hartshill  Granite  Com- 
pany, Barnliam  13s.  Id.  per  ton,  Thetford  Bridge 
12s.  lOd.  per  ton,  Thetford  12s.  lOd.  per  ton, 

Chiswick    U.D.G. — Councillor    Bovill    reported   that 

the  wood  paving  of  Bath-road  liad  now  been  com- 
pleted, and  that  the  total  cost  had  been  £3,970,  of 
which  they  hoped  to  get  £280  for  sand  and  ballast 
carted  to  Burlington-lane,  in  addition  to  which  they 
had  other  materials.  The  figure  given,  it  was.  stated, 
was  not  materially  above  the  price  of  the  tenders 
before  the  war,  and  was  infinitely  below  that  for 
similar  work  done  elsewhere. 

Fareham  R.D.C. — It  has  been  decided  to  construct 
a  new  road  at  Hill  Head,  and  to  carry  out  improve- 
ments at  Crofton,  at  an  estimated  cost  of  £1,649. 

Farnham  U.D.C. — The  Highways  Committee  recom- 
mend the  council  to  accept  the  terms  of  the  Road 
Board  for  the  repair,  during  the  w-ar,  of  roads  damaged 
liy  military  traffic. 

Grimsby  T.C. — The  town  council  have  approved 
tlie  reconnuendation  of  the  borough  engineer,  Mr. 
H.  G.  Whyatt,  that  certain  passages  which  are  in  a 
state  of  disrepair  should  be  paved  and  made  good 
under  the  Private  Street  Works  Act. 

Hove  T.C. — It  has  been  agreed  to  loan  to  the  Road 

Board  for  road-making  purposes  one  steam  roller 
with  driver  and  six  water  carts,  at  a  charge  of  27s. 
per  day  for  the  roller  and  Is.  per  day  for  water  carts. 

Lewisham  B.C. — In  response  to  the  request  of  the 
Road  Board  for  the  loan  of  steam  rollers  and  water 
vans,  the  borough  surveyor,  Mr.  E.  Van  Putten,  has 
offered  one  roller  and  driver  at  18s.  per  day,  the  board 
to  provide  fuel,  oil  and  waste,  and  to  pay  the  driver's 
wages,  and  three  small  water  vans  at  Is.  each  per 
day.  The  Works  and  Highways  Committee  have  ap- 
proved the  action  of  the  borough  surveyor. 

Oswestry  R.D.C. — A  sum  of  £100  has  been  voted  for 
t!:!_'  repair  of  Lady  Hill-lane. 

Runcorn  U.D.C. — It  has  been  decided  to  pave  part 
of  Canal-street  with  Pwllheli  granite  setts.. 

Seaford  U.D.C. — The  council  have  received  the 
sanction  of  the  Local  Government  Board  to  borrow 
the  required  sum  for  repairing  the  roads  in  the  dis- 
trict damaged  by  military  transport. 

Shipley  U.D.C. — It  is  proposed  to  carry  out  an 
improvement  .scheme  at  the  junction  of  High-street 
and  Briggatc,  Windhill,  at  an  estimated  cost  of  £160. 

Shoreham  U.D.C— The  surveyor,  Mr.  A.  W.  Nye, 
has  come  to  an  arrangement  with  the  Road  Board 
for  the  nuiking  up  of  roads  damaged  by  military 
traffic.  The  board  insisted  on  the  council  carrying 
out  the  work  by  direct  labour. 

Tilbury  U.D.C — The  council  have  approved  the 
specifications  of  the  surveyor,  Mr.  S.  A.  Hill-Willis, 
for  making  up  jiart  of  Toronto-road. 

Ulverston  U.D.G. — Plans  have  been  approved  for 
making  up  Argyle-street. 

Weymouth  T.C. — The  council  have  approved  the 
plans  of  the  borough  surveyor,  Mr.  K.  J.  S.  Harris, 
for  making  up  Salisliury-road. 

Worcester  T.C. — It  has  been  decided  to  apply  to  the 
Local  Government  Board  for  Provisional  Orders  for 
the  compulsory  purchase  of  property  required  for  the 
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improvement  and  widening    of    High-street  and    St. 
ilartin's-gate. 

Yarmouth  T.C. — The  Road  Board  have  offered  a 
further  loan  of  t77S  to  meet  th«  excess  expenditure 
on  Oai.*ter-road,  free  of  interest,  to  be  repaid  in  three 
yearly  instalments.  The  borough  surveyor,  J\Ir.  J.W. 
CockriU,  reported  that  ltK),729  yds.  of  roadway  had 
lieen  tarred,  at  a  cost  of  £515,  working  out  at  just 
under  lid.  per  yard.  The  work  now  done  would  help 
to  reduce  tlie  quantity  of  road  making  next  year,  and 
in  some  way  make  up  for  the  departure  from  the 
practice  of  making  up  a  certain  ninnlier  of  roads 
each  year.  The  borough  surveyor  said  his  opinion 
was  that  if  a  macadam  road  in  good  condition  was 
tarred  its  life  was  doubled.  The  saving  could  be  seen 
from  the  fact  that  to  remake  a  road  cost  Is.  8d.  a 
yard,  and  its  "life"  in  fair  condition  was  four  years. 
.V  road  without  tar  cost  5d.  per  yard  per  anninii,  and 
the  lengthened  life  by  tarring  reduced  the  cost  to 
3Jd.,  or  25  per  cent,  while  additional  slaving  was 
effected  in  the  less  cost  of  cleansing,  and  the  cleanli- 
ness and  smoothness  of  the  road  were  worth  paying 
an  increased  price.  Further  work  coidd  l>e  carried 
out  to  the  amount  of  £600,  which  had  been  provided. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Castleford  U.D.C.— It  has  been  derided  to  carry 
out  sewerage  works,  at  an  estimated  cost  of  £'308. 

Chichester  T.C. — The  city  surveyor,  Mr.  F.  J. 
Loi)ley,  reported  on  tlie  cost  of  the  electrical  altera- 
tions and  repairs  now  being  carried  out  at  the  .sewage 
works,  and  was  instructed  to  get  the  work  done,  tlie 
whole  inclusive  cost  being  £97.  He  also  reported  on 
the  repairs  required  to  the  suction-gas  plant,  which 
would  cost  £15  15s.  It  was  resolved  that  this  work 
be  also  done. 

Hexham  U.D.C. — The  surveyor,  Mr.  J.  W.  Pooley, 
has  received  instructions  to  prepare  a  scheme  for 
flnod  prevention. 

Holmfirth  U.D.C— The  surveyor,  Mr.  G.  Bray,  has 
been  instructed  to  prepare  an  estinuite  of  cost  of  a 
sewer  throuL'h  Crown  Bottom  to  the  electricity  wovks. 

Richmond  R.D.C. — It  was  reported  by  the  sanitary 
inspector,  Mr.  Wetherell,  that  the  War  Office  officials 
were  preparing  a  most  elaborate  sewerage  scheme  for 
the  military  camp. 

Romford  U.D.C. — A  scheme  of  drainage  has  been 
passed  for  the  camp  of  the  King's  Royal  Rifies  on 
the  Bak'orfs  estate. 

South  Stoneham  R.D.C— The  council  have  referred 
ti)  the  Drainage  Committee  a  report  by  the  sanitary 
surveyor,  Mr.  VV.  F.  Watts,  as  to  the  disposal  of  the 
.-^ewage  from  the  remount  depot  at  Swaythling.  TIic 
object  of  a  conference  he  had  attended  was  to  know 
whether  the  district  council  would  deal  with  the 
sewage,  and  at  what  cost.  Mr.  Watts  had  informed 
the  military  authorities  that  the  council  w'ould  treat 
the  sewage  provided  satisfactory  arrangements  could 
be  made  with  the  War  Department  with  regard  to 
the  exf>enses  incurred  in  connection  with  the  extra 
pumping.  It  was  estimated  that  .30,000  gallons  of 
.=ewage  would  have  to  be  dealt  with  daily.  Another 
engine  would  be  required  at  the  air-(»mprcssing 
station,  a  new  main  and  ejector,  the  cost  to  be  paid 
by  the  War  Department,  who  should  al.so  he  called 
upon  to  lay  their  own  mains,  the  department  to  pay 
the  coiHicil  Ul'Ki  per  year  for  dealing  with  the  sewage. 

Sunderland  T.C. — It  is  proposed  to  carry  out  works 
of  sewerage,  at  an  estimated  cost  of  £272. 

Swindon  T.C— It  is  proposed  to  carry  out  e.vteiisive 
alterations  at  the  Rodbourne  filter-beds. 

Wakefield  T.C. — Plans  have  been  approved  for 
sewer  extension  in  Providence-street. 

WATER,    CAS,   AND    ELECTRICITY. 

Bradford  T.C. — A  c'luinuuiicatiou  has  been  received 
from  the  Local  Goverruiieiit  Board  stating  tliat  it  was 
proposed  to  hold  up  for  the  present  all  contracts,  with 
one  exception,  which  the  Bradford  Corporation  Water 
Committee  have  at  present  in  hand.  This  will  mean, 
unless  the  board  can  be  pitvailed  upon  to  modify  their 
attitude,  that  the  work  in  connection  with  the  laying 
of  the  duplicate  line  of  ]ii|)es  from  the  Nidd  Valley  to 
Chellow  Dean  will  be  temporarily  stopped,  presumably 
until  the  end  of  the  war.  The  work  has  already  been 
taken  in  hand,  miles  of  piping  having  been  got  ready, 
though  the  contracts  for  laying  have  not  yet  been 
placed. 

Bromyard  U.D.C. — It  is  proposed  to  provide  a  new 
oil  engine  at  the  pumping  station. 


Greenock  T.C — The  accounts  of  the  gas  department 
for  the  year  ended  June  30th  show  a  surplus  of  £1,600. 

Lisburn  U.D.C— The  council's  solicitor  has  been 
authorised  to  lake  the  necessary  steps  to  enable  the 
council  to  ju-oceed  with  the  carrying  out  of  the  pro- 
posed scheme  for  extending  the  water  supply,  in 
accordance  with  the  Provisional  Order  obtained  for 
that  purpose. 

Newtownards  U.D.C— In  order  to  meet  the  extra 
cost  of  materials,  it  has  been  decided  to  increase  the 
price  of  gas  by  5d,  per  1,000  ft. 

Ripley  U.D.C— The  council  have  resolved  to  ask 
the  Ilkeston  and  Heanor  Water  Board  if  they  would 
supply  30,000  gallons  of  water  per  day  at  9d.  per 
],0tl0  gallons. 

St.  Pancras  B.C.— Despite  the  street  lighting  re- 
strictions, the  electricity  undertaking  is  in  such  a 
satisfactory  condition  that  the  council  are  recom- 
mended to  utilise  £6,413  of  the  profits  for  the  relief  of 
the  rates  for  the  current  winter  half-year.  In  the 
corresponding  period  last  year  the  amount  allocated 
for  the  same  purpose  was  £13,000. 

Swansea  T.C— The  Electricity  Committee  have 
approved  the  scheme  of  the  electrical  engineer,  Mr. 
Burr,  to  meet  the  increased  cost  of  production  owing 
to  the  war,  which  amounts  to  about  £4,400  for  the 
year.  The  proposal  is  to  raise  the  charges  for  elec- 
tricity, coupled  with  a  charge  in  future  for  meter 
rent  ranging  from  2s.  to  10s.  per  quarter.  He  esti- 
mated that  this  would  bring  in  increased  revenue  of 
about  £3.300,  which,  together  with  the  profit  based 
on  the  previous  year,  would  meet  the  increased  cost. 

Wakefield  T.C. — The  Local  Government  Board  have 
sanctioned  the  provision  of  a  boiler-feeder  pump  and 
a  cooling  tower  in  connection  with  the  electricity 
undertaking. 

MISCELLANEOUS. 

Chatham  T.C. — Tlio  council  have  resolved  to  pur- 
chase a  steam  tractor  and  two  trucks,  at  an  estimated 
cost  of  £623. 

Portrush  U.D.C. — Complaint  was  made  as  to  the 
nuisance  caused  by  jieople  who  occupied  vans  and 
carriages  at  Dhu  Varren  in  the  summer  season.  It 
was  stated  that  the  council  had  the  power  of  making 
by-laws  for  the  promoting  of  cleanliness  and  the  pre- 
vention of  nuisances,  but  no  power  to  enforce  such 
by-laws.  Actual  nuisance  would  require  to  be  proved, 
and  the  vans  would  have  to  be  so  substantial  as  to 
be  classified  as  a  house  before  a  prosecution  could  be 
sustained.  After  discussion,  the  matter  was  post- 
poned ■?'"'■  '/'''. 

Whitby  R.D.C — \  long-standing  dispute  with  refer- 
ence to  the  foreshore  rights  between  Upgang  and  New- 
holm  Bock  having  been  settled  in  favour  of  the 
Crown,  the  Board  of  Trade  are  making  aiTangements 
with  the  North  Hiding  County  Council  for  that  body 
to  be  the  controlling  authority.  Some  members  of 
the  rural  council  expressed  concern  at  the  conditions 
which  the  county  council  are  likely  to  impose  with 
respect  to  the  removal  of  sand,  gravel,  and  shingle 
from  the  beach.  This  has  previously  been  obtained 
in  almost  unlimited  quantities  at  a  minimum  charge, 
or  even  for  nothing.  It  was  decided  to  rescind  a 
previous  resolution  of  the  council,  and  to  apply  to  the 
Board  of  Trade  for  control  of  the  foreshore. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

IITATLOCK   URBAN  DISTRICT  COUNCIL. 
-'-"-         STEAM   ROAD-ROLLER   DRIVER. 

The  above  Council  invite  applications  for  the 
appointment  of  Driver  for  their  Compound  Steam 
Road-roller,  temporary  during  the  war. 

Applicants  must  be  steady,  thoroughly  experienced 
in  driving,  and  one  accustomed  to  driving  in  a  hilly 
district  preferable. 

Wages  30s.  per  week.  Tlie  person  aiipointed  must 
make  himself  generally  useful  in  other  work  when 
not  engaged  in  rolling. 

Applications,  endor.sed  "Roller  Driver,"  stating 
age  and  experience,  accompanied  by  copies  of  three 
recent  testimonials,  and  stating  when  could  com- 
mence work,  must  be  delivered  to  me,  the  under- 
signed, not  later  than  12  noon  on  Monday,  the  4th 
day  of  October,  1015. 

.TOSEPH  TURNER, 

Engineer  and   Sui-veyor. 

Town  Hall,   Matlock. 
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ARTSHOENE    AND    SEALS    RURAL 
DISTKICT  COUNCIL. 
INSPECTOR    OF    NUISANCES    AND 
SURVEYOR   OF   HIGHWAYS,   &c. 

The  above  Rural  District  Council  invite  applications 
for  the  appointment  of  Inspector  of  Nuisances  and 
Surveyor  of  Highways,  &c.,  for  their  district,  at  a 
salary  of  £.150  per  annum,  to  include  travelling 
expenses. 

The  Rural  Di?trict  comprises  Eight  Parishes,  cover- 
ing an  area  of  11,571  acres,  and  a  population  of  7,939. 

The  Officer  will  be  required  to  perform  all  the 
duties  imposed  u|)on  Inspectors  of  Nuisances  by  the 
Public  Health,  Housing  and  Town  Planning,  and 
other  Acts,  and  by  the  Orders  of  the  Local  Govern- 
ment Board.  He  must  have  a  competent  knowledge 
of  building  plans,  and  be  able  to  prepare  plans  and 
specifications  for,  and  to  superintend  the  carrying  out 
of  small  drainage  and  sewerage  works.  He  will  be 
required  to  give  his  whole  time  to  the  performance 
of  his  duties. 

The  appointment  of  Inspector  of  Nuisances  will  be 
subject  to  the  approval  of  the  Local  Government 
Board. 

ApplicEltions,  in  the  handwriting  of  the  candidates, 
stating  age  and  qualifications,  with  copies  of  not 
more  than  three  recent  testimonials  (which  will  not 
be  returned),  must  he  sent  to  me  on  or  before  Friday, 
the  24th  Septendier  instant. 

Notice  will  be  sent  to  any  candidate  required  to 
attend  before  the   Council. 

Canvassing,  either  directly  or  indirectly,  is  strictly 
prohibited,  and  will   be  deemed  a  disqualification. 
(By  order) 

GEORGE  FARMER, 

Clerk  to  the  Council. 


Asliliy-de-la-Zouch. 

"Septenil>er   15,   1915. 
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UTTON-IN-ASHFIELD   URBAN  DISTRICT 
COUNCIL. 


SUTTON-IN-ASHFIELD  SEWAGE   DISPOSAL. 


CONTRACT  No.  1. 

The  Sutton-in-Ashfield  Urban  District  Council  invite 
Tenders  for  alterations  to  existing  sewage  tanks;  also 
the  construction  of  new  screening  chamber,  settling 
tanks,  and  H  acres  of  rectangular  bacteria  beds, 
together  with  humus  tank,  engine-houses,  office  and 
other  incidental  works,  in  accordance  witli  the  Draw- 
ings and  Specification  prepared  by  the  Engineers. 
Drawings  and  Specification  can  be  seen,  and  Bills 
of  Quantities  obtained,  on  application  at  the  office 
of  the  Engineers,  Messrs.  Willcox  &  Raikes,  of  6.3 
Temple-row,  Birmingham,  on  or  after  the  1st  day  of 
October,  1915,  on  payment  of  a  deposit  of  £5  5s.,  which 
w-ill  te  refunded  on  receipt  of  a  bond-fide  Tender  and 
the  return  of  all  documents  to  the  Engineers. 

Sealed  Tenders,  in  envelopes  supplied,  endorsed 
"Sutton-in-Ashfield  Sewage  Disposal  (Contract  No.D," 
to  be  delivered  at  my  office  not  later  than  12  o'clock 
noon  on  the  30th  day  of  October,  1915. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  reserve  the  right  to  defer 
commencing  the  intended  works  till  after  the  war,  or 
until  such  time  as  they  may  determine. 

JOHN  D.  FIDLER, 

Clerk  to  the  Urban  District  Council. 


Sutton-in-Ashfield, 
Notts. 

September  1,'^ 


1915. 
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A  SPHALTE  CONCERN,  North  cf  England, 
-c>-  Manufacturing  Mastic  Rock  Asphalte,  Bitumens 
—Trinidad,  Electrical,  &c.— wishes  to  get  in  touch 
with  those  having  extensive  practical  experience  and 
knowledge  of  above  with  view  to  arranging  for  inter- 
mittent consultative  services.— Address  Box  1,539, 
office  of  The  Surveyor.  24  Bride-lane,  Fleet-street' 
J^C- ' (2,715) 

PRACTICAL  TRADESMAN,  diploma  Sanitary 
-*-  Inspection  Science,  would  like  short  time  with 
Surveyor  to  learn  a  few  points;  near  London  pre- 
ferred.- State  terms  to  lie  paid.  Box  1,541,  office 
of  The  Subveyob,  24  Bride-lane,  Fleetrstreet,  E.C. 

(2,723) 


PERSONAL. 


Mr.  W.  R.  Bailey,  surveyor  to  the  Holbeach  Urban 
District  Council,  has  been  killed  in  action  in  Prance. 
Mr.  J.  S.  Mant,  deputy  surveyor  to  the  Southwick 
Urban  District  Council,  has  joined  H.M.  Forces. 

Mr.  John  Wilson,  borough  engineer  arid  surveyor 
of  Bacup  for  many  years,  died  recently,  we  regret  to 
state,  aged  seventy-four. 

Mr.  Ellis  Harrison,  surveyor  and  clerk  to  the  Roylon 
(Lanes)  Urban  District  Council,  has  had  his  salary 
increa.sed  by  £28  per  annum. 

Mr.  G.  Spurr,  assistant  surveyor  of  Pontefract.  has 
been  appointed  surveyor  to  the  Halesow-en  Rural  Dis- 
trict Council,  at  a  salary  of  £160  a  year. 

With  reference  to  the  announcement  last  week  that 
Mr.  A.  E.  Brookes,  county  surveyor  of  Durham,  had 
been  appointed  to  superintend  Government  road- 
making  operations,  we  are  informed  that  the  real  facts 
are  that  the  Durham  County  Council  have  been 
approached  by  the  Road  Board  to  lend  Mr.  Brookes 
to  act  as  resident  engineer  in  connection  with  the  con- 
struction of  roads  required  for  military  purposes  in 
the  Southern  Command. 

Mr.  Stanley  Hill,  son  of  Mr.  J.  Hill,  of  Durham 
Cottage,  Shepperton,  who  is  i;)ractising  an  an  archi- 
tect in  New  Zealand,  has  been  successful,  in  col- 
laboration with  his  partner,  Mr.  A.  Garnett,  in  pre- 
paring the  winning  plans  and  designs,  in  open  com- 
petition, for  the  new  municipal  building  at  Hastings, 
New  Zealand.  The  new  building,  which  will  be  in 
what  is  termed  Colonial  classic  style,  is  of  two 
storeys,  at  the  junction  of  two  important  streets,  with 
frontages  of  198  ft.  and  78  ft.,  and  will  cost  when 
completed  £14,000. 

Mr.  Frank  C.  Loades,  p.a.s.i.,  associated  member 
Town  Planning  Institute,  late  town  planning  assistant 
at  Derby,  has  been  appointed  by  Prof.  Patrick 
Geddes  as  assistant  director  of  the  Cities  and  Town 
Planning  Exhibition,  which  is  being  taken  out  to 
India  by  Prof.  Geddes.  The  tour  will  last  seven 
months,  and  during  this  time  many  Indian  towns 
will  be  visited,  the  principal  one  being  Calcutta. 
The  party  will  sail  to-morrow  on  the  s.s.  "  Mongolia." 
Mr.  Loades  was  formerly  chief  assistant  to  Mr.  Thos. 
Adams,  now  chief  town  planning  adviser  to  the 
Canadian  Government,  and  subsequently  to  Mr.  Geo. 
L.  Pepler,  now  assistant  town  planning  inspector  to 
the  Local  Government  Board. 

Mr.  R.  O.  Wynne-Roberts,  m.inst.c.e.,  has  discon- 
tinued practising  as  a  consulting  engineer  at  Regina. . 
He  has  now  opened  an  ofiice  at  310  Temple-Building, 
Bay-street,  Toronto.  Mr.  Wynne-Roberts'  experience 
in  municipal  engineering  and  administration  extends 
back  over  thirty-two  years,  when  at  the  age  of 
eighteen  he  was  appointed  assistant  town  engineer 
of  a  well-known  holiday  resort  in  North  Wales,  and 
made  responsible  for  iiractically  all  the  engineering 
work  carried  on  by  the  municipal  authority.  These 
included  waterworks,  gasworks,  sewers  and  roads, 
both  new  construction  and  ordinary  maintenance, 
employing  about  150  men.  This  appointment  he  held 
for  seven  years.  During  these  thirty-two  years  Mr. 
Wynne-Roberts  has  been  associated  with  almost  every 
kind  of  municipal  undertaking  in  Great  Britain, 
South  Africa  and  Canada.  Apart  from  important 
work  he  had  in  hand  as  city  and  water  engineer  of 
Cape  Town  during  the  years  1898  to  1907,  such  as 
waterworks,  street  improvement,  and  so  forth,  em- 
ploying about  2,500  men,  Mr.  Wynne-Roberts  had  to 
undertake  the  first  part  of  the  work  of  stamping  out 
bubonic  plague,  which  had  broken  out  during  the 
Boer  War.  Mr.  Wynne-Roberts'  experience  in  Canada 
has  Ijeen  an  interesting  one.  In  1911  he  was  engaged 
by  Mr.  A.  J.  McPherson,  then  city  commissioner  of 
Regina,  now  chairman  of  the  Saskatchewan  Local 
Government  Board,  to  investigate  and  report  on  the 
question  of  augmenting  the  sui^ply  of  water.  Mr. 
L.  A.  Hornton  succeeded  Mr.  McPherson  as  city 
works  commissioner,  and  it  was  with  hmi  that  Mr. 
Wynne-Roberts  was  associated  as  consulting  engineer 
in  connection  with  the  many  schemes  that  were  under 
consideration  from  time  to  time  by  the  city  autho- 
rities. 


Road-making  Experiment  at  Cardiff.  —  Experi- 
mental tests  in  road  construction  are  being  carried 
out  by  the  city  engineer,  Mr.  W.  Harpur,  on  a  stretch 
of  road  in  Cathays  Park. 
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Shrewsbury  Housing  Scheme. 

SIX   TYPES   OF   DWELLINGS. 


At  their  meeting  on  Monday  Shiew.sl>uiy  Tuwn 
Council  had  before  tliein  a  report  of  their  accountant. 
on  the  financial  aspects  of  their  Wingfield  Gardens 
liousing  scheme,  under  wliich  sixty-three  dwellings — 
fifty-seven  witli  tliree  beeh-ooms  and  six  witli  two 
t>edroonis — have  been  provided.  At  the  same  time 
the  Housing  Committee  submitted  to  tiiem  proposals 
for  a  second  scheme  prepared  by  tlie  borough  sur- 
veyor, Jlr.  A.  W.  Ward,  assoc.m.inst.c.e. 

The  site  proposed,  which  is  7'6  acres  in  extent,  is 
at  Castle  Fields,  and  lies  between  New  Park-road  and 
the  river.  About  7  acres  is  obtainable  at  the  price 
nf  t;20()  per  acre;  the  remainder  of  the  land  is  the 
property  of  the  corporation. 

In  submitting  to  the  committee  a  general  plan 
showing  the  proposed  method  of  laying  out  the  land, 
together  with  draft  plans,  sections  and  elevations  of 
various  types  of  houses,  and  a  financial  statement 
which  he  had  prepared  with  the  assistance  of  the 
borough  accountant,  the  borough  surveyor  furnished 
tlie  following  outline  of  his  scheme:  — 

The  numtx-r  of  houses  to  be  erected  will  be  100. 

Tlie  site  being,  approximately,  76  acres  in  extent. 
the  houses  will  be  disposed  on  the  site  in  the  pro- 
portion of  13i  to  the  gross  acre.  In  this  connection 
it  should  be  pointed  out  that  the  houses  are  dis- 
tributed more  or  less  evenly  over  the  whole  area. 

The  houses  will  contain  accommodation  and  be  let 
as  follows:  — 


So.  of 

louse: 

12 

80      Living  room,  scullery  and  3  bedrooms 


Acoominodatiou . 
Liviug  room,  scullery  ,ind  2  bedrooms 


l^ent  i>er  week. 
4;6  including 

rates 
5/-  including 

i-ates 
.5/9  plus  1,9 

rates 


8       Parlour  witli  bay  window,  liviug  room, 
scullery,  3  bedrooms  and  batliroon: 

The  rates  can  be  compoimded  in  the  case  of  tlie 
ninety-two  houses  to  be  let  at  4s.  6d.  and  5s.    Every 


Total  A.nnual  Kxpenditdre. 
Buildings:  — 

£19,080  at  £4  8s.  4 jd.  %{i% int.)  for  60  years 
Land  and  costs:  — 

£  ,4Fi0  at  £4  3s.  7Jd  %  (1%  int.)  for  80  years 
Street  works,  &o. : — 

£1,500  at  £7  12s.  3.1d.%  (4X  int.)  for  19  years 

Total  annual  loan  charges  on  the  annuity 

system £l,i 

Rates— Compounded  on  £S  rateable  ralus:  — 
Poor  rate:   9i  houses  at  4s.  4d. 

inthe£,les830%,£14s.3d.per  £     s.     d. 

house  Ill   11     0 

Improvement  rate:  92  hou-es  at 

2s.   lOd.  iu    the  £,  less  50  %, 

Us.  4d.  per  house 52     2     8 

Water  rate :  92  houses  at  5  * 

on  £S,  less  25%,  (js.  per  house  27  12     0 

Fire  insurance:— £19,000 at  Is.  6d.X     

Rep.airs  :   100  houses  at  lOs.  per  liouse 


£ 
843 

s.  d. 
5     9 

60 

12     7 

lU 

3     9 

5     0 
0     0 


Credit  l>al.-nice 


£1,273  12     9 


£I,3tO     0     0 

With  regard  tu  tlic  jnoiiosed  twelve  houses  contain- 
ing two  bedrooms  only,  Uie  Housing  Committee  con- 
sider, from  their  experience  of  the  Ditherington 
.sclienie,  that  there  is  a  distinct  demand  for  such 
dwellings  for  the  acconniiodation  of  old  people  and 
people  without  families,  though  they  agree  that  the 
large  majority  of  the  liouses  should  contain  three 
bedrooms.  They  also  consider  that  there  is  a  demand 
for  houses  of  a  somewhat  better  class,  and  are  there- 
fore introducing  into  their  scheme  eight  of  such 
houses. 

Having  regard  to  the  uigent  necessity  for  additional 


Castle  Fields,  Siirewsburv,  Hocsing  Scheme  :  Accommodation  in  Si.\  Typks  of  IJwi 


Type  i  Number. 

Kent. 

Parlour. 

T.iviiiL;  room. 

Scullery. 

First  bedroom. 

Second  bedroom. 

Third  bedroom. 

8.    (1. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

A— U 

'>     0 

— 

14    X    11 

1-ix  n_ 

11.    x    10 

10    X    7J 

7J  X    7 

H  — 12 

4  G 

— 

i:i   X    11 

11    X    6), 

13    X     11 

11    X    9 

c-  e 

5  0 

— 

16?.  X    10 

UJx    5i 

I6ix      9 

U    X    8 

8    X    7| 

D— 36 

5  0 

— 

14    X     U 

9    X    8i 

UJx    lOJ 

8ix    7 

K—   8 

7   (i 

10    X    9 

14    X     10 

8    X    6.i 

a    X    10 

11    X    9 

!)J  X    8 

F— 2  I 

5  0 

~ 

13    X    10* 

8Sx    8i 

Jo    X     10 

njx  71 

8    X    7 

house  will  contain  a  bath,  water-closet,  coal  store  and 
pantry,  the  baths  in  the  ninety-two  houses  referred  to 
l>eing  placed  in  the  sculleries,  and  being  fitted  with 
wooden  flaps  over  them  to  form  tables  when  not  in 
use. 

The  houses  W'ill  he  of  various  types;  the  variation 
will  assist  in  the  beautifying  of  the  suburb. 

The  accompanying  table  gives  the  sizes  of  tlie 
various  rooms  in  the  various  types  of  houses. 

The  financial  aspect  of  the  scheme  is  as  follows: 

Total  Co.st. 
BiiildiiiBS  : —  £ 

12  houses  at  £170  2,040 

80  houses  at  £liK)  1.0,-J(iii 

8  houses  at  £230  l,.SJi) 

100  £19,080 

Land : — 

7  acres  at  £200  per  acre      ...         £1,400 

Law  costs,  stamps,  Ac.         ...  50 1,450 

0'6  acres,  owned  by  Corporation  at  present  — 

Street  works,  sewerage,  and  laying  out    ...         1,500 


£22,030 


Total  Annual  iNcOiViE. 

12  honses  at  4b.  fid.  per  week,  clear... 
80  houses  at  .58.  per  week,  clear 
8  houses  at  .5s,  9d.  per  week  (occupier 
paying  own  rates)... 


£      s. 

d. 

MO     8 

0 

3 ,040     0 

0 

119  12 

0 

£1,300     0 

0 

housing  accommodation  in  the  town,  tho  cuiimiittce 
at  Monday's  meeting  recommended  the  council  to 
approve  the  scheme,  and  to  authori.se  the  completion 
of  the  detailed  drawing.s  in  order  that  application 
may  be  made  to  the  Local  Government  Board  for  a 
loan. 
The  recommendation  was  unanimously  agreed  to. 


Lighting  of  Public  Libraries.  —  At  the  last 
iiieeting  of  the  Wi'ston-super-Mare  Urban  District 
Council,  the  Free  Libraries  Committee  reported  that 
they  had  considerexl  tenders  from  the  local  gas  and 
electric  lighting  companies  for  the  lighting  of  the 
ground  floor  of  the  Free  Library,  and  recommended 
the  adoption  of  electric  light  on  account  of  "the 
improved  atmospheric  conditions  which  may  be  ex- 
l^ected  from  its  use  and  also  from  the  point  of  view 
of  preservation  of  the  books."  The  recommendation 
was  adopted. 

A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.iNST.c.E.  Si.  Bride's  Press,  Limited,  24  Bride-lane', 
Fleet-street, E.C.  Price  2s.— Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  road  terms;  in  addition  he  had  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new  language;  Mr.  Boulnci-s  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  rnecum  which  no  one  has  attempted 
before. — Portsmouth  Times. 
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Sewage  Works  Operation  and  Analytical  Methods. 


In  our  issue  of  January  1st  last  we  reproduced 
tables  iu  which  were  set  forth  tests  recommeuded 
by  a  committee  of  the  Sanitary  Engineeriug 
Section  of  the  American  Public  Health  Associa- 
tion as  the  most  useful  for  operating  control  and 
for  determining  the  efficiency  and  sufBciency  of 
the  treatment  of  sewage.  During  the  past  year 
there  has  be«u  no  adverse  criticism  of  these  tests, 
nor  have  any  othere  been  suggested.  In  a  report 
presented  this  month  at  a  meeting  of  the  asso- 
ciation held  at  Roeliester,  New  York,  the  com- 
mittee reaffirm  the  advisability  of  the  use  of  these 
tests  as  far  as  possible  in  all  laboratories  con- 
nected  with  the   o]ieration   of  se\\-age   treatment 


works,  for,  in  addition  to  their  usefulness,  it  is  con- 
sidered that  general  adoption  would  make  possible 
comparison  of  results  of  operation  from  published 
reportsS.  This,  the  committee  add,  does  not 
mean  that  ot.her  t«sts  should  necessarily  be  aban- 
doned, for  that,  they  point  out,  would  interfere 
with  comparisons  between  past  and  present  results 
of  operation,  which  \vould  be  disadvantageous  for 
local  purposes.  The  report  refeiTed  to,  which  is 
signed  by  Messrs.  Lewis  I.  Birdsall,  F.  E. 
Daniels,  C.  A.  Emerson,  junr.,  C.  B.  Hoover, 
H.  C.  McRae,  Eichard  Messer,  and  W.  L. 
Stevenson  (cliairmaa),  contains  the  following 
observations. 


The  vohime  of  sewage  iu  America  which  must  be 
taken  care  of  is  increasing  rapidly  each  year.  This 
is  attributed  to  the  natural  growth  of  cities  and  towns, 
and  is  also  due  to  tlie  general  demand  for  complete 
sewerage  facilities  throughout  the  country,  which  re- 
quires the  installation  of  new  sewer  systems  and  the 
extension  of  existing  ones.  These  conditions  add 
.-teadily  increasing  loads  upon  the  watercourses,  wliile 
tlieir  ;U>ility  to  receive  the  sewage  does  not  increase 
and  in  some  cases  actually  decreases;  consequently, 
the  pollution  of  watercourses  is  becoming  more 
evident,  and  in  many  instances  has  gone  beyond  safe 
limits. 

The  continued  increase  of  urban  population  througli- 
out  the  country  compels  the  municipalities  to  depend 
for  the  most  part  upon  the  large  surface  streams  for 
sources  of  water  supply.  Certain  pathogenic  bacteria 
contained  in  sewage— notably  those  causing  typhoid 
fever  and  certain  forms  of  dysentei-y — are  capable  of 
surviving  for  considerable  periods  in  water,  and  even 
after  being  transported  for  many  miles  by  stream 
may  produce  disease  if  again  taken  into  the  human 
system. 

The  people  at  large  are  waking  up  to  the  importance 
of  maintaining  our  rivers  and  streams  in  a  reasonably 
clean  condition,  so  that  they  may  serve  as  proper 
sources  of  water  supply  and  be  viseful  for  both  indus- 
trial and  pleasure  purposes.  To  conserve  the.se  natural 
advantages  sewage  treatment  works,  are  being  con- 
structed all  over  the  country,  and  these  in  the  aggre- 
gate represents  the  investment  of  large  sums  of 
money. 

It  is  therefore  surprising  to  learn  how  few  sewage 
works  in  America  are  under  competent  supervision 
and  provided  with  laboratory  facilities;  in  fact,  only 
a  few  of  the  larger  plants  receive  such  attention. 

In  the  case  of  water  purification  plants,  the  public 
in  general  demands  that  the  works  shall  be  operated 
with  skill  and  that  the  product  delivered  to  the  con- 
sumer shall  be  the  best  that  can  be  obtained  with 
the  available  facilities.  This  is  oidy  natural,  as  a 
deterioration  in  quality,  even  though  it  be  for  only 
a  short  period,  is  apt  to  have  a  direct  and  deleterious 
effect  on  the  health  of  the  community.  On  the  other 
hand,  inefficient  or  careless  operation  of  sewage  treat- 
ment works  does  not,  as  a  rule,  give  rise  to  a  storm 
of  protest  unless  the  error  is  so  great  that  it  is  appa- 
rent to  the  most  casual  observer. 

One  of  the  reasons  for  this  lack  of  interest  on  the 
part  of  the  public  is  that  in  many  cases  sewage  treat- 
.  ment  works  are  installed  for  the  good  of  the  common- 
wealth, and  the  citizens  of  the  town  do  not  personally 
realise  the  resulting  benefits.  Another  reason  lies  in 
the  fact  that  sewage  w-orks  are  frequently  objection- 
able and  untidy;  this  is  due  to  the  lack  of  appro- 
])riation  of  sufficient  funds  for  maintenance,  and 
sometimes  to  carelessness. 

With  modern  processes  and  proper  operation  it  is 
possible  to  reduce  objectionable  sights  and  odours  to 
such  a  point  that  only  a  prejudiced  visitor  will  be 
dissatisfied.  A  reasonable  amount  of  money  spent  in 
laying  out  flower  beds,  shrubbery  and  trees,  and  in 
taking  care  of  the  gras.^  walks  will  be  more  than  re- 
turned in  the  added  interest  in  the  plant  by  its 
operators  and  by  the  citizens. 

Your  committee  begs  to  call  the  attention  of  design- 
ing engineers  to  the  imijortance  of  including  the  sod- 
ding or  seeding  of  slopes  and  planting  of  trees  and 
shrubs  in  the  contracts  for  the  construction  of  sew'age 
treatment  works,  for  new  works  are  too  often  left  in 


a  very  unsightly  conduion  with  resjject  to  landscape 
embellishments. 

Municipalities  frequently  employ  expert  engineers 
to  study  local  conditions  and  to  design  sewage  treat- 
ment works,  but  when  such  works  are  put  in  service 
their  operation  is  entrusted  to  an  untrained  employee, 
transferred  from  some  other  branch  of  the  service, 
who  is  totally  lacking  in  knowledge  of  the  complex 
forces  which  must  be  controlled  in  order  to  produce 
the  results  which  the  designers  intended,  and  for 
which  the  funds  were  invested. 

This  is  poor  business  policy ;  a  municipality  or 
private  owner  would  not  attempt  to  operate  a  power 
plant  or  other  installation  involving  complicated 
machinery  without  the  services  of  trained  engineers, 
because  they  know  it  would  not  be  economical  to 
do  so. 

NEED  FOR  LABORATORY  CONTROL. 

Where  sewage  treatment  works  are  of  sufficient  size 
to  warrant  it,  laboratory  control  will  allow  improve- 
ments in  methods  of  operation  whereby  failures  may 
be  averted,  and  the  capacity  of  the  plant  maintained 
to  an  extent  which  will  more  than  pay  for  the  small 
expense  involved. 

In  the  case  of  a  small  works  the  expense  of  an 
individual  laboratory  will  usually  1:)©  prohibitive. 
However,  if  there  are  several  such  plants  in  the  same 
neighbourhood  it  may  be  possible  to  obtain  the  ser- 
vices of  an  expert  operator,  provided  with  a  labora- 
tory, to  look  after  all  of  them,  and  the  expense,  divided 
among  the  several  communities,  would  be  very  small. 
It  is  recommeuded  that  designing  engineers  call  the 
attention  of  their  clients  to  the  necessity  and  economy 
of  such  operating  control. 

CENTRAL    AUTHORITY    ADVISABLE. 

As  the  great  nuijority  of  sewage  treatment  works 
in  America  are  small  and  frequently  widely  separated, 
it  is  apparent  that  the  needed  expert  supervision 
cannot  be  obtained  locally,  and  that  efficiency  of 
operation  can  only  be  obtained  through  some  central 
authority. 

In  several  states  the  legislatures  have  empowered 
the  State  Boards  of  Health  with  authority  to  control 
the  pollution  of  watercourses,  and  their  approval  is 
required  before  sewerage  works  can  be  constructed. 

The  State  Board  of  Health,  in  its  uniform  relation 
to  all  the  municipalities  of  the  State,  and  with  similar 
boards  in  adjacent  states,  is  in  a  position  to  perform 
such  a  service  to  better  advantage  than  any  other 
liody  now  existent  in  the  usual  organisation  of  the 
various  state  governments  of  the  country.  The  pro- 
blem is  not  for  the  national  government,  as  the  opera- 
tion of  sewage  treatment  works  rotiuin--  cixci-iLilit  by 
individuals  familiar  with  local  needs,  cliai  aeteristics 
and  possibilities,  and  stationed  within  a  few  hours' 
travel  of  the  local  works,  in  order  to  be  of  service  in 
case  of  emergencies  which  require  immediate  atten- 
tion or  advice.  On  the  other  hand,  except  in  scat- 
tered cases,  the  unit  of  the  county  appears  to  be  too 
small. 

In  municipalities  where  sewage  treatment  is  en- 
trusted to  competent  expert  employees,  and  where 
this  work  has  the  strong  moral  and  financial  support 
of  the  citizens,  the  exercise  of  state  authority  and 
supervision  is  but  little  needed ;  but  in  such  cases 
the  co-operation  of  state  and  municipal  officials  is 
of  mutual  advantage. 

For  the  State  Bnards-T>f  Health  to  act  intelligently 
thev  should  know  the  methods  of  operation' and  results 
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acoompli.-hed  in  all  the  sewage  treatment  works  in 
the  .state.  They  would  then  be  able  to  act  a.s  clearing- 
hon.-^os.  applying  to  one  works  the  information  oh- 
taineil  from  several  others  operating  under  similar 
conditions.  Snch  information  must,  of  course,  be 
applied  to  any  particular  works  by  one  who  is 
thoroughly  conversant  with  local  conditions  and  able 
to  distinguish  the  peculiarities  and  differences  in- 
volved. The  operation  of  each  works  is  a  purely 
individual  matter.  Blindly  copying,  without  due 
analysis  of  the  local  conditions,  is  generally  fatal. 

This  would  in  no  way  encroach  upon  the  province 
of  the  private  or  consulting  engineer;  on  the  con- 
trary, it  would  be  to  his  advantage. 

The  State  is  interested  in  seeing  that  the  existing 
works  accomplish  the  best  results  possible,  and  the 
separate  connnunities  are  naturally  anxious  that  the 
works  shall  meet  the  requirements  at  the  minimum 
expense  for  operation,  additions  and  renewals. 

DATA    REQUIBED. 

To  obtain  these  data,  information  is  required  on 
the  following:  — 

(1)  The  purpose  of  the  works — i.e.,  are  they  pri- 
marily intended  to  protect  sources  of  water  supplies, 
or  to  prevent  the  creation  of  nuisance  ? 

(2)  The  construction  of  the  works — i.e.,  the  details 
nf  each  process  which  influence  operating  methods 
rather  than  the  stability  of  the  structure. 

(3)  The  quantity  and  character  of  the  sewage  to  Ix; 
treated. 

(4)  The  methods  of  operation  and  results,  accom- 
plished. 

The  data  concerning  the  construction  of  the  works 
should  be  obtained  by  the  State  Board  of  Health, 
either  throuarh  plans  submitted  for  approval  supple- 
mented by  record  plans  after  the  works  are  con- 
structed, or,  in  cases  where  the  board  is  not  yet 
clothed  with  such  authority,  by  means  of  insijection 
and  measurement.  Any  clianges.  from  the  original 
contract  drawings  or  alterations  after  the  plant  is  in 
service  should  be  especially  noted,  as  these  may 
1^  vital  information  in  connection  with  operating 
policies. 

It  is  presumed  that  in  those  states  where  the  law 
does  not  require  approval  of  sewerage  works  before 
con.-truction,  the  number  of  plants  is  small,  and 
hence  there  should  l)e  no  difficulty  in  obtaining  the 
needed  data. 

The  records  of  operation  and  results  accomplished 
should  be  furnished  the  state  by  the  town  or  owner 
upon  blank  forms  prepared  by  the  town  officials  or 
the  owner  in  conjunction  with  the  state  officials. 

KEPOBT   FOBMS. 

It  is  practically  impossible  to  recommend  a 
standard  form  of  report  blank  to  cover  all  the  many 
types  of  apparatus  used  in  sewage  treatment.  If, 
liowever,  the  report  form  for  each  works  in  a  state 
is  prepared  to  meet  the  local  needs,  it  can  still  con- 
tain essential  data  so  recorded  that  reports  of  opera- 
tion of  similar  types  of  apjiaratus  in  different  w'orks 
will  be  in  identical  form  for  compari.son. 

In  preparing  such  forms  it  should  be  borne  in  mind 
that  the  small  works  are  generally  operated  by  em- 
ployees lacking  a  technical  education,  and  therefore 
clearness  and  simplicity  should  be  obtained  by 
having  as  much  as  possible  printed,  leaving  only 
figures  to  be  filled  in. 

The  reports  should  Ije  printed  on  sheets  either  8i  in. 
by  11  in.,  or  of  such  s'ze  as  to  conveniently  be  folded  to 
8^  in.  by  11  in.,  so  as  to  facilitate  filing  in  standard 
letter  files.  It  would  l>e  desirable  to  have  the  sheets 
made  up  in  the  form  of  pads,  so  that  the  operator  by 
placing  carbon  paper  beneath  the  top  sheet  could 
obtain  a  copy. 

The  record  sheets  should  be  signed  by  the  operator 
and  mailed  at  monthly  intervals  to  the  office  of  the 
State  Board  of  Health. 

It  is  again  desired  to  call  attention  to  the  import- 
ance of  recording  essential  data.  In  the  majority 
of  sewage  treatment  works  no  provi.-ion  is  made  to 
obta'n  a  record  of  the  rate  of  flow  to  the  plant,  even 
though  such  information  is  vital  to  proper  operation. 
The  committee  strongly  recommends  that  engineers 
in  designing  new  works  provide  means  for  easy 
measurement  of  the  flow,  and  that  measuring  devices 
be  installed  in  existing  works  not  now  so  equipi)ed. 

When  the  record  forms,  are  printed,  blank  .spaces 
shoulfj  be  left  at  convenient  places  where  it  may  be 
desired  to  put  figures  resulting  from  computations  by 
the  state  authorities. 

For   example,   if   the   operator   reports    that    sludge 


was  placed  on  drying  bed  "D"  to  a  depth  of  7  in., 
the  state  official,  knowing  from  the  i-ecords  the  area 
of  the  bed,  can  compute  the  number  of  cubic  yards 
of  sludge,  which  he  w'ould  enter  in  the  blank  space 
mentioned. 

RESULTS   WHICH    CAN    BE    OBTAINED    BY    ADOPTING 
THESE   KECOMMENDATIONS. 

If  this  system  of  obtaining  data  were  to  be  put  in 
force,  in  a  short  time  the  state  officials  would  be  in 
possession  of  a  fund  of  information  which  could  be 
used  in  advising  operators  of  sewage  works,  and  this 
w^ould  not  only  aid  the  local  communities,  but  also 
the  commonwealth. 

When  sewage  works,  are  operated  without  producing 
nuisance,  and  at  a  reasonable  expense,  the  objection 
on  the  part  of  communities  to  being  compelled  to 
instal  works  will  diminish,  for  the  fear  of  failure  will 
be  lessened. 

It  would  be  of  further  advantage  if  the  State  Boards 
of  Health  would  use  the  information  so  gathered  to 
prepare  pamphlets,  written  in  clear,  popular  style, 
to  call  to  the  attention  of  tow-n  officials  the  need  for 
and  value  of  sewage  treatment  not  only  as  a  local 
matter,  but  in  its  broader  effect  upon  the  common- 
wealth. 


Electricity  Scheme  for  Ireland.— A  company  is  seek- 
ing railiariuniary  powers  to  employ  the  falls  of  Loch 
Erne,  at  lUliak,  and  of  the  Shannon,  near  Limerick, 
for  electricity  purposes  in  Ireland.  Mr.  Theodore 
Stevens  is  the  consulting  engineer,  and  Mr.  P.  J. 
McAndrew,  Sheen  Lodge,  Bundoran,  superintending 
engineer,  with  Jlr.  Blayiiey  Winslow  as  secretary. 

Glasgow  Corporation's  New  Water  Supply.— The 
Glasgow  Corporation  Water  Order,  piiividing  for  the 
inclusion  of  the  river  Turk  \vain>lh.l  in  the  Loch 
Katrine  area  of  supply  will,  it  i^  i'\|h(Iii1,  receive  the 
Royal  Assent  with  the  reassembling  of  Fai-liament.  The 
corporation  have  secured  the  entire  ownership  of  the 
new  lake,  extending  to  over  400  acres,  and  a  belt  of 
land  round  the  lake  for  present  and  future  require- 
ments. It  is  estimated  that  at  least  15,000,000  gallons 
daily  will  be  obtained  from  the  new  source  of  supply. 


INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


President — Mr.    H.    T.    Wakelam,   m.inst.c.e., 
County  Engineer  of  Middlesex. 


SOUTH-EASTERN   DISTRICT. 

.\   South-Ea.stern   District  meeting  will   be  held   at 
Bognor  on  Saturday,  September  25th. 

Programme. 
11.30  a.m. — Meet  at  Congregational  Institute,  London- 
road,  where  Mr.  H.  H.  Gibbs,  .t.i>.,  chairman 
of  the  Bognor  Urban  District  Council,  will 
receive  the  members. 
Read  minutes  of  previous  meeting. 
Paper    on     "  Bognor    Municipal     Under- 
takings," by  Oswald  A.  Bridges,  m.r.san.i. 
Discussion. 
1.30  p.m.— Luncheon   by   the   kind   invitation   of   the 
chairman    of    the    Bognor    Urban    District 
Council  (Mr.  H.  H.  Gibbs)  at  Normanscroft, 
Sylvan-way. 

3  p.m. — Visits    to    the  various  w-orks    (new  housing 

scheme,  new  sea  defence  scheme,  site  of  new 

sewage  works,    hospital,    and    underground 

convenience)  described  in  the  paper. 

Mr.  Oswald  A.  Bridges  has  kindly  offered  to  arrange 

the  following  drives  if  members  desire,  provided  they 

notify  the  hon.  district  secretary  that  they  wish  to 

take  part  not  later  than   the  18th  inst.    Particulars 

of  the   .starting-point,  cost.   &c.,  will   be   supplied   to 

such  members  at  a  later  date. 

Saturday,  September  25th. 

4  p.m. — Motor    char-a-banc    drives    to    Arundel    and 

Chichester. 

Sunday,  September  26th. 
10. .50  a.m. — Motor  drives  to  Midhurst.   Lipbnok   and 
Hiudhead. 

.1.  L.  Redpern, 

Hon.  District  Secretary. 
Gillingham. 
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TOWN   PLANNING   INSTITUTE. 


ARRANGEMENTS  FOR   1915-16  SESSION. 

A  meeting  of  the  Town  Planning  Institute  will  be 
held  on  September  24th  at  92  Victoria-street,  West- 
minster, S.W.  {by  kind  invitation  of  the  Institution 
of  Municipal  and  County  Engineers),  at  8  p.m.,  and 
it  is  hoped  that  this  the  initial  meeting  of  the  Winter 
Session  will  be  well  attended. 

The  arrangements  for  tlie  session  are  as  under:  — 
September    24tli. — Opening    address.      By    Raymond 
■   Unwin,  f.r.i.b.a.  (M.),  president. 

"  Town  Planning  Literature."     By  Patrick 
Abercrombie,  m.a.,  a.k.i.b.a.  (M.). 
October  loth. — "  The  Placing,  Design,  and    Arrange- 
ment   of    Railway  Terminals."      By  James 
Crossland,  l.r.i.b.a. 
November  5th. — "  Limited  Owners    and  Town    Plan- 
ning."   By  J.  S.  Birkett,  m.a.  (L.M.). 
December  10th. — "  Arterial  Roads  in  Greater  London." 
By  W.  R.  Davidge,  r.s.i.,  assoc.m.insi.c.e. 
(M.). 
January  14th. — "  Open    Spaces    and  Town    Planning 

Schemes."    By  Lawrence  W.  Chubb  (A.). 

February  4th. — "  The  Town  Planning  Proposals  of  the 

Urban  Land  Report."      By  Seebohm  Rown- 

tree  (Hon.M.). 

March  10th.—"  Width   and  Allocation    of     Space    in 

Roads."    By  F.  Longstreth  Thompson,  b.sc. 

April    14th. — "  Horizontality    and    Verticality    in    the 

Architectural  Treatment  of  Town   Planning 

Schemes."    By  Barry  Parker,  f.r.i.b.a.  (M.). 


Waterproofing  of  Cement  Roofs. — An  open-air  swim- 
ming bath  has  reconlly  been  constructed  in  Lister 
Park,  Bradford.  The  cenient  flat  roofs  over  the  dress- 
ing-rooms have  l)een  made  wet-repellent  by  the  water- 
proofing powder  Pu<Uo. 

Coast  Sand  Dunes,  Sand  Spits,  and  Sand  Wastes. 
(By  G.  O.  Case.  Price  5s.  St.  Bride's  Pres>s,  Limited, 
24  Bride-lane,  E.C.).  ...  "A  most  useful  little  book 
crammed  with  facts  culled  from  all  parts  of  the 
world  and  well  illustrated'  with  photographic  repro- 
ductions and  diagrams.  Numerous  references  to 
other  works  are  given.  Mr.  Case  discusses  the  for- 
mation and  distribution  of  sand  dunes  and  the  de- 
vastation caused  by  them  when  they  move  inland, 
and  then  goes  on  to  consider  prote'Ctive  works  and 
the  reclamation  of  sand  wastes.  H  we  have  one 
criticism  to  offer  it  is  that  the  book  is  too  condensed. 
There  is  certainly  not  a  superfluous  paragraph."— 
Geographical  Journal. 


APPOINTMENTS  VACANT. 

Officul  and  amiLAR  adtbrtisbuenis  rbcbivbd  dp  to  4.30  p.m. 

ON    THURSDAYS    WILL    Ba    1N3BETHD    IM    THB    FOLLOWING    DAY'S    ISSHH, 

but  those  responsibie  lor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  THB  Sdrveyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  ot 
summaries  Such  advertisements  mav,  in  cases  of  emeroency 
only,  be  telephoned  (City  No.  10t,S)  subject  to  later  con 
Urmation  by  letter.  

BUILDING  AND  SANITARY  INSPECTOR.— Sep- 
tember 20th. — Egham  Urban  District  Council.  £135 
per  annum.— Mr.  A.  G.  Hutchins^  clerk,  50  High- 
street,  Egham. 

SURVEYOR.— September  24th.— Ennii^killen  Urban 
District  Council.    £100   per   annum. — The  Clerk. 

DISTRICT  FOREMAN.— September  25th.— Deptford 
Borough  Council.  £2  jjer  week. — Mr.  A.  Purkis,  town 
clerk.  Town  Hall,  New  Cross-road,  S.E. 

ENGINEER  AND  SURVEYOR.— September  29th.— 
Conway  Rural  District  Council.  £2  10s.  per  week. — 
Mr.  J.  Porter,  clerk. 


MUNIGiPAL  GG^PETITIONS  OPEN. 

Official  and  similar  advertisements  received  dp  to  4.30  p.m. 

on     THURSDAYS    WILL     BE    INSERTED     IN    THB    FOLLOWING     DAY'S     ISSDB. 

but  those  responsible  for  their  despatch  arc  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensurc  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergencj 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

YORK.  —  November  30th. — Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums-,  £100.  £50  and 
£25. — Mr.  F.  W.  Spurr.  city  engineer,  Guildhall, 
York. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sihilar  advbrtisbiibnts  rbcbivbd  up  to  4.30  p.«. 

on     THURSDAYS     WILL    KB    INSERTED     IN    THB    FOLLOWING     DAYS     IS3UB, 

fciit  those  responsible  for  their  despatch  arc  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  fo  ensdre  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

BuifdSngs. 

SLEAFORD.— September  18th.— For  repairs  to  two 
bridges,  for  the  rural  district  council.— Mr.  A.  Parry, 
highway  surveyor.  Council  Offices,  Northgate,  Slea- 
ford. 

GELLYGAER.— September  20th.— For  the  construc- 
tion of  an  underground  convenience,  for  the  urban 
district  council.— Mr.  T.  Rees  Gabe,  acting  surveyor, 
Council  Offices,  Hengoed,  Glam. 

PLYMOUTH.— September  21st.— For  alterations  and 
repairs  to  certain  premises,  for  the  corporation.— 
Mr.  J.  Paton,  borough  engineer  and  surveyor. 

RUNCORN.— September  21st.— For  the  extension  of 
the  cottage  hospital,  for  the  urban  district  council.— 
Mr.  J.  Wildings  surveyor. 

SHEFFIELD.— September  21st.— For  the  construc- 
tion of  foundations  for  four  new  boilers,  for  the  Elec- 
tric Suiiply  Committee.— Committee  Offices,  Commer- 
cial-street.' Sheffield. 

HUNTINGDON.— September  30th.  — For  the  erec- 
tion of  forty  workmen's  houses,  for  the  corporation, 
— Borough  Surveyor,  Hartford-road,  Huntingdon. 

TAMWORTH.— September  30th.— For  the  erection 
of  twenty-four  cottages,  for  the  corporation. — Mr.  A. 
Clarson,   surveyor,  21  Church-street,   Tamworth. 

NEATH. — October  1st. — For  the  erection  of  an  iso- 
lation hospital,  for  the  Joint  Hospital  Committee. — 
Mr.  J.   C.   Rees,  architect.  Parade  Chambers,  Neath. 

Engineering:   Iron  and  Steel. 

NEWPORT  (I.W.).  —  September  20th.  — For  the 
strengthening  of  a  swing  bridge,  for  the  corporation. 
—Mr.  E.  A.  Slater,  borough  engineer. 

SELBY.— September  20th.— For  the  laying  of  cast- 
iron  and  wrought-iron  pipes,  for  the  rural  district 
council.— Mr.  R.  F.  Braithwaite,  surveyor,  33  Finkle- 
street,  Selby. 

NEWMARKET.— September  20th.— For  the  supply 
of  a  5-ton  steam  wagon,  with  a  body  for  haulage,  and 
an  interchangeable  water  tank,  for  the  urban  dis- 
trict council. — Mr.  W.  H.  Eley,  engineer  and  sur- 
veyor. Town  Hall. 

RHONDDA.— September  21st.— For  the  supply  of 
lead  and  compo.  pipe,  for  the  urban  district  council. 
^Vlr.  O.  Thomas,  engineer  and  manager.  Gas  and 
Water  Offices,  Pentre,  Rhondda. 

ACTON.— September  21st.— For  the  supply  of  a 
|)etrol  motor  tire  engine  pump,  and  a  petrol  motor 
escape,  and  also  for  alterations  to  fire  station,  for 
the  urban  district  council. — Engineer  and  Surveyor. 

CHESTERFIELD.— September  25th.— For  laying 
930  yd.s.  of  7-in.  cast-iron  water  mains,  for  the  rural 
district  council.  — Mr.  G.  Frith,  engineer.  Council 
Offices. 

WARRINGTON.— Sept«mber  27th.— For  the  supply 
of  a  sectional  boiler  and  heating  pipes,  for  the  Health 
Committee. — Borough  Surveyor,  Town  Hall. 

DUNDEE.— September  27th.— For  the  heating  and 
ventilating  of  the  city  hall  buildings,  for  the  cor- 
poration.— Mr.  J.  Thomson,  city  architect,  Municipal 
Offices,  91  Commercial-street,  Dundee. 

TODMORDEN.— For  the  resetting  of  retorts,  for  the 
Oas  Committee. — Mr.  F.  V.  Barnes,  engineer  and 
manager,  Gasworks-,  Todmorden. 

Roads. 

CHORLEY.— September  20th.— For  the  supply  of 
paving  setts,  kerbs,  flags,  broken  granite  and  chip- 
pings,  and  limestone  chippings,  for  the  corporation. 
—Mr.  G.  H.  Hopkinson,  borough  surveyor.  Town 
Hall. 

BEACONSFIELD.— September  21st.— For  the  supply 
of  700  tons  of  1^-in.  broken  granite,  for  the  urban 
district  covmcil. — Mr.  J.  Diggle,  surveyor. 

CAERPHILLY.— September  21st.— For  road  im- 
|)rovement  work,  for  the  urban  district  council. — The 
Surveyor,    Council   Offices. 

WOODBRIDGE.— September  23rd.— For  the  supply 
of  200  tons  of  broken  granite,  for  the  urban  district 
council.— Mr.   W.   Brooke,  Council   Offices. 
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Minutes  of  Proceedings. 


Tramways 
in  War  Time. 


The      Municipal      Tramways 
Association  is  liDldiiig  its  annual 
conference  in  London  this  week, 
but,  like    most    other    societies,  has    decided    \<y 
forgo  all  festivities  and  social  functions ;  the  pro- 
ceedings,   therefore,    are    confined     to    technical 
discussions    and    the    usual    business     meetings. 
The  effect  upon  the  worlcing  of  the  traniwa.^s  of 
the    ahnonnal    conditions  which    have    prevailed 
during  the  pa.st  year  is  naturally  the  subject  which 
is  uppermost  in  the  minds  of  the  members,  and  was 
to   be  discussed   yesterday  under   the    respective 
heads  of  labour  and  finance.      As  m  the  case  of 
all  other  industries  employing  lai'ge  numbers  of 
men  of  military  age — with  the  exception  of  the 
Civil    Sei-vice,   which    has    been    carefully    kept 
"  under  the  umbrella    "— ^thc  tramway  service  of 
the  country-  hiis  suffered  from  the  abstraction  of  a 
large    proportion    of    its    pei-Sonnel.        From    the 
Manchester  Coii^oration  tramways,  for  instance, 
over  '2,000  men  have  gone  to  join  the  Colours,  and 
it  is  estimated    that  in  all  over  18,000  tramway 
employees  are  on  \\ar  service.    Sueli  heavy  drafts 
at  a  time  when  labour  is  at  a  premium  cannot 
readily  be    made    good,  and    in    nuiny  cases    the 
employment  of  women    as    conductors    has    been 
found      imperatively      nece.ssary.        llio      male 
employees,  as  might  be  expected,  regard  this  step 
with  a  rather  jealous  eye,  fearing    that    it    may 
produce  a  permanent  effect    upon  tlieir  status  in 
the    future,   and    they    have    insisted    upon    tiic 
maintenance  of  the  full    standard  of  Wages.       In 
some  centres  they  have  gone  further,  in-otesting 
iigainst  the  employment  of  women  and  threaten- 
ing   to  strike  if   tiie  movement   is    persisted    in. 
"Needs    must,"    however    (though    vve    do    not 
suggest  that  the  devil  drives   the  tramcars),  and 
no  fewer  tlian  8(X)  women  now  collect  the  fares  on 
Glasgow  tramways,    whih^    many  other    nmnici- 
palities  have  adopted  the  same  policy,  though  to 
a  less  extent.      So  far  the  innovation  appeal's  to 
have  met  with  success    bc!\ond    all    expectations, 
and  the  movement  is  raj)idly  extending.      Appa- 
rently   the    London    area    is    not    to    share    tlie 
privileges  enjoyed    by  jirovineial    towns,  for    the 
police  antliorities  have  declined  to  issue  licences 
to  women  conductors  on    the  lines  of   the   Noi-th 
Metropolitan  Tramways  T'ompany. 

With  regard  to  the  effect  of  the  war  ui)on 
finance,  in  many  cases  wages  have  been  increased 
and  war  bomises  ranging  from  Is.  to  .'5s.  per  week 
are  being  paid  to  the  employees,  while  the  allow- 
ances made  U>  men  who  have  enlisted  and  to  their 
dependents  have  imposed  a  heavy  burden  upon 


the  uudei-takings.  Manchester,  for  instance,  is 
paying  at  the  rale  of  £70,000  a  year  under  this 
liead,  and  tlio  liOndon  County  Council  expended 
over  £42,000  during  tlve  year"  ended  March  31st. 
War  bonuses  are  costing  Manchester  £17,000  a 
.\e!U',  and  lieicester  estimates  the  increased  cost 
due  to  the  war  at  £.30,000  for  the  current  yeai-. 
The  effect  of  the  war  upon  traffic  receipts  has 
varied  greatly  according  to  local  conditions. 
Holiday  resoi-ts  have  naturally  suffered  a  marked 
decrease  in  rocoi])ts,  but  the  tramways  in  indus- 
trial and  military  centres  have  thriven  more  than 
oi'dinai-ily.  At  Newcastle,  for  example,  the 
receipts  for  the  year  increased  by  £3'2,000,  and 
Glasgo^\'  rei)orts  that  last  week  broke  all  local 
records,  the  receipts  being  £28,000.  Manchester 
tramways  were  again  able  to  contril^uto  the  hand- 
some amount  of  .£100,000  to  the  relief  of  the  rates. 
Tile  London  County  Council  tramway  receipts 
were  higlier  tlian  last  yeai',  but  the  increased 
expenses  brought  about  a  deficit  of  £33,000,  which 
it  is  anticipated  will  increase  to  £91,000  in  the 
curi'enb  year ;  and  as  the  disastrous  strike  involved 
a  loss  of  £100,000,  the  deficit  next  year  will  wipe 
out  the  reserve  fimd,  which  has  already  been 
heavily  drawn  upon,  'i'lie  restrictions  imposed 
b.\-  the  Treasury  upon  municipal  expenditure  have 
led  to  the  postponement  of  extensions  in  many 
places,  including  a  London  County  Council  scheme 
that  would  have  cost  £250,000.  '  It  will  be  seen 
(hat  wnv  conditions  have  given  tramway  managers 
pli'iity  to  (liiiik  about,  aiid  are  likely  to  produce 
cITccIs  wliich  will  be  felt  for  manv  yeiu-s  to  come. 


When  a  large  cast-iron  water 

Bursts  m  ^^^_^.^^  ,^^^j.g^  ^^  ^j^g  middle  of  a 

Cast-.ron  Mams.     ^^.^^^   ^^^^    ^^.   ^j^^   ^j^^    .^^^^^^_ 

venience  and  damage  to  property,  accompanied 
sometimes  by  loss  of  life,  are  such  as  to  make  the 
investigation  of  causes  a  matter  of  m-genl  inipuit- 
ance.  Although  such  accidents  are  eoiupMinl  i\.ly 
rare,  they  do  occur  sufficiently  often  to  mala;'  (lie 
subject  one  in  which  every  water  engineer  is  con- 
cerned. There  have  been  many  very  serious 
instances,  some  of  them  oocinrring  in  London, 
within  recent  years.  Mr.  Hazen,  in  a  paper  read 
in  America,  mentioned  some  72-in.  mains  laid  in 
connection  with  the  Croton  aqueduct  which  failed, 
about  4  per  cent  of  the  pipes  being  broken.  One 
has  not  far  to  look  for  instances.  On  the  other 
hand,  it  does  not  ajipoar  that  much  attention  is 
given  to  causes  of  failures  in  this  country.  In 
America,  however,  considerable  attention  has  been 
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given  to  the  matter,  and  investigations  are  made 
and  results  reported  in  a  manner  which  might 
well  be  copied  in  this  country.  The  failure  of  a 
60-in.  main  at  Cincinnati  was  carefully  investi- 
gated, and  the  results  were  recently  published  in 
a  New  Yorji  engineering  journal.  These  will  be 
referred  to  later. 

In  cast-kon  pipes  there  are  internal  stresses 
which  are  the  result  of  the  unequal  cooling  of  the 
casting,  and  these  may  be  increased  by  the 
vertical  load  on  the  top  produced  by  the  filling  or 
by  other  outside  agencies.  Again,  such  stresses 
may  be  greatly  increased  if  the  main  is  badly 
support.ed  on  its  foundation.  At  some  point  all 
these  stresses  may  be  cumulative,  and  the  stresses 
due  to  unequal  cooling  of  the  metal,  to  the  pipe 
having  to  act  as  a  beaiu  to  unequal  and  insuffi- 
cient support,  to  internal  water  pressure  and  water 
ram,  and  the  stresses  due  to  the  weight  of  the 
filling  material  or  to  other  loads  on  the  top,  may 
combine  at  a  certain  point  and  produce  fracture. 
These  facts  ai'e  generally  admitted,  bub  there  are 
other  possible  causes  of  failure,  as  may  be  seen 
from  the  report  of  the  investigations  at  Cincinnati. 
In  this  ease  a  serious  burst  occurred  in  a  60-in. 
main,  owing  to  which  three  lives  were  lost.  It 
was  found  that  longitudinal  stresses  of  large 
amount  were  produced  in  the  pipes  from  the  end 
contact  of  a  number  of  adjoining  pipes.  It 
appears  that  the  pipes  weve  laid  in  such  a  manner 
that  the  spigots  had  a  bearing  on  the  sockets  at 
one  point  only  in  each  case. 

Our  American  contemporai'y  points  out  that  it  is 
easy  to  conceive  of  the  enormous  strains  set  up  on  a 
small  area  when  the  spigot  end  is  in  contact  with 
the  bell  at  one  point  only  and  the  pressures  are 
applied  on  the  convex  side  of  a  slight  curve.  T\\e 
tendency  is  to  straighten  out  a  flat  arch  ring  in 
which  the  faces  of  the  voussoirs  Ijed  at  points 
only,  resulting  in  enormous  localised  imit 
pressures.  This  possibility  is  too  often  overlooked, 
and  it  may  be  added  that,  in  addition  to  the 
possibility  of  a  vertical  load,  there  are  possibilities 
of  side  tlu-usts  from  various  causes,  and  that  the 
results  of  expansion  should  also  be  considered. 
Thus  it  becomes  evident  that  some  clearance 
between  tlie  spigot  and  socket  is  desirable,  the 
space  being  filled  \\'ith  some  material  of  a  durable 
and  com])ressible  nature.  _Some  engineere  make 
a  practice  of  allowing  such  a  eleara.nce  and  fill  the 
space  between  the  spigot  end  and  the  socket  face 
with  lead  wool,  cement,  or  other  suitable  mate- 
rial, working  from  the  inside  of  the  pipe.  The 
experience  at  Cincinnati  is  not  imivsual,  except  for 
the  fact  that,  the  causes  of  failure  having  been 
investigated,  the  results  were  published  for  the 
instruction  of  water  engineers.  Similar  reports  of 
the  failures  of  London  mains  during  recent  years 
would  have  been  interesting  reading,  a.nd  might 
have  prevented  mistakes  on  work  in  this  country 
and  abroad. 


It  is  a  well-recognised  general 
A  Highway  Case.  n,lc  of  law  that  a  highway 
authority  is  not  liable  in  an 
action  for  damage  resulting  from  the  mere  non- 
repair of  a  highway  under  their  control.  This 
doctrine  received  the  sanction  of  the  House  of 
Lords  as  long  ago  as  1892  in  the  well-known  case 
of  Cowley  v.  The  Newuiarhrt  Lrical  Board,  a.nd  it 
has  not  since  been  seriously  challenged.  In  that 
case  an  owner  of  land  adjoining  the  highway,  in 
making  an  approach  to  his  land,  without  the 
sanction  or  authority  of  the  local  l)oard,  made  a 
drop  in  the  level  of'  the  highway  a.nd  left  it  in  a 
dangerous  condition.  Tlie  apiiellant,  walking 
along  the  highway,  fell  down  tlie  drop  and  was 
injured.  He  thereupon  brought  an  action  against 
the  local  board,  alleging  that  they  were  guiltv  of 
non-feasance  in  that  they  had  suffered  the  high- 
way to  be  out  of  repair  and  in  a  dangerous  con- 
dition.     In  these  circumstances    the    House   of 


Lords  held,  confirming  the  decisions  of  the  Coui-ts 
Ijelovv,  that  no  action  lay  against  the  board. 
Although,  as  we  have  said,  this  decision  has  not 
been  questioned,  a  number  of  cases  have  arisen 
in  which  it  has  been  difficult  to  say  whether  the 
acts  alleged  against  the  local  authority  did  or  did 
not  amount  to  misfeasance.  For  example,  in 
the  case  of  Irving  v.  The  Carlisle  Rural  District 
Council,  the  plaintiff  alleged  that  his  fields  had 
been  flooded  and  damaged  by  water  overflowing 
from  a  ditch  on  one  side  of  a  highway  which  was 
under  the  control  of  the  defendant  council.  The 
water  entered  the  ditch  from  the  road  by  means 
of  grips  which  had  been  cut  by  the  defendants, 
but  the  immediate  cause  of  the  damage  was  the 
omission  to  have  the  ditch  suificiently  cleansed. 
It  was  held  that  the  damage  arose  from  mere 
non-feasance,  and  that  the  council  were  therefore 
free  from  liability.  In  the  course  of  his  judgment, 
ilr.  Justice  Darling  dealt  with  the  plaintiff's 
contention  that  the  damage  was  due  to  mis- 
feasance, in  that  it  was  caused  by  the  doing  of 
something — namely,  the  cutting  of  the  grips — 
which  allowed  the  water  to  flow  from  the  road 
into  the  ditch.  He  then  went  on  to  express  the 
opinion  that  this  did  not  amount  to  the  doing  of 
an  act  in  the  sense  that  it  was  that  which  injured 
the  plaintiff,  and  not  simply  the  faikue  to  clear 
out  l^he  ditch.  From  this  it  would  appear  that  to 
found  an  action  for  damages  on  misfeasance  the 
act  relied  upon  must  be  the  causa  sine  qua  nan, 
and  not  merely  the  causa  caiisens  of  the  injury. 

A  rather  similar  case  was  before  the  Courts 
recently — Masters  v.  The  Hampshire  County 
Council — in  which  the  rule  laid  down  in  Irving 's 
case  was  applied.  In  this  case  the  plaintiff 
sustained  injuries  b\  falling  into  a  grip  which  had 
been  cut  by  tlir  ililmilaiil  coinicil  at  the  side  of 
a  highway  for  tlic  piii-posc  of  facilitating  the  flow 
of  wat«r  from  the  surface  of  the  highway  into 
ditches.  The  immediate  cause  of  the  accident 
appears  to  have  been  the  failure  on  the  part  of 
the  defendants  to  keep  the  grip  free  from  gi-o^'ing 
grass.  In  these  circumstances  the  learned  judge 
said  that  if  a  highway  authority,  in  the  course 
of  making  a  highway,  does  something  out  of  the 
reasonahle  course  in  so  making  the  highway,  and 
makes  it  improperly,  that  would  be  a  case  of  mis- 
feasance. But  if  all  that  has  been  done  by  the 
highway  authority  is  to  make  the  grip  and  leave 
the  road  alone,  that  is  non-feasance,  and  they  are 
not  liable.  The  noi-ma.l  way  or  method  of  drain- 
ing high  roads  is  by  cutting  grips  in  the  wa.ste 
grass  that  lies  on  one  side  or  other  or  on  both  sides 
of  the  road,  and  if  grass  gi'ows  in  these  grips  the 
mei'e  allowing  it  to  do  so  is  non-feasance  and  not 
misfeasance^.  This  is  the  latest  judicial  pronounce- 
ment on  a  difficult  point  of  highway  law,  and  so 
is  worthy  of  note,  although  it  merely  applies  the 
dortrino  laid  down  in  earlier  cases. 


,.,  .\ii  adniiralile  address  on  the 

An  Address  i  ■     i     i       i  r  i  r 

to  Students.  ^"''Ject  of  public  water  supplies 
was  delivered  some  time  ago  by 
.Mr.  I'orcy  Griffith,  M.inst.c.e.,  before  the  Bir- 
mingham University  Engineering  Society.  So 
clearly  did  Mr.  Griffith  deal  with  the  topic  from 
the  point  of  view  of  the  engineering  student,  that 
we  ]5articularly  desire  to  recommend  our  younger 
readers  to  study  carefully  the  full  extracts  from 
the  lecture  which  will  be  found  in  another  column. 
Dealing  first  with  the  natural  jirovision  of  water 
by  means  of  rain,  Mr.  Griffith  iiroeeeded  to  point 
I  Hit  in  simple  t«nns  the  main  ]iroblems  associated 
with  the  collection  of  the  supplies  required  to 
jirovide  for  the  needs  of  towns,  villages,  and  rural 
districts,  speaking  in  tura  of  gravitation  supplies 
from  upland  gathering  grounds,  and  surface  and 
underground  supplies  requiring  to  be  pumped. 
In  regard  to  the  foi-mer,  the  first  problem  to  be 
solved  is  the  adjustment  of  the  available  supply 
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of  water    aud    the    cainicity  of    the    iinpouudiug 
reservoir  to   the   daily   demand.      This   iu    iteelf 
([uires  uo  little  experioiice  and  skill,  not-  only  on 
V  coiiut  of  the  euoruioiis  variation  in  the  daily 
'Msunijition  per  head  ot  the  population  in  ditfer- 
>.\h  towns,    and  the  inipcxssibility  of  assunnng  a 
■nstaut  daily  demand  in  any  gfven  town,  hut  also 
.cause  of  the  necessity  for  taking  into  eonsidera- 
■i>u  the  autieipated  increase   of  the   population 
\or  a  reasonable  period  of  yetu's.      The  selectioii 
I   a  site  for  the  inipoiuiding  reservoir  is  another 
[lolimiuarv  question  which  requires  great  experi- 
ence aud  judgment  for  its  determination,  because 
the  cost  aud  efficiency  of  the  whole  scheme  will 
depend  very  largely  upon  the  relative  suitability 
of  the  site  selected,  and  a  mistake  at  this  stage 
may  invoKe  a  vast    inciease  in    the  cost  of    the 
works  aud  eveu  the  risk  of  ultimate  failure.      The 
next    point  to  be  considered    is    the  choice  of  a 
position    for    the    dam    and    the    design    of    that 
structure.        Mr.    Griffith    brietiy    described    the 
construction  of  the  two  recognised  types  of  dain — 
namely,  the  embankment  of  earth  with  a  core  of 
puddled  clay,  aud  the  masonry  dam — aud  uttered 
a  word  of  WiU'uing  in  regard  to  the  many  terrible 
disasters    that    have    occurred    owing    to    faulty 
design    of    the    overflow  in    the    case    of    earthen 
nibauknients. 

.\s  regards  siirfivce  and  underground  supplies, 
ill'  lecturer  emphasised  the  fact  that  the  water 
igineer  nuist  acquire  more  than  a  casual 
I rquaintance  with  the  science  of  geology  in  order 
tliat  he  may  be  able  in  the  fii-st  place  to  identify 
the  siu-face  conditions  at  the  outcrop  of  the  water- 
bearing strata,  and  also  tliat  he  may  trace  what 
^Ir.  (iriffith  aptly  described  as  "  the  progress  of 
the  precious  element  in  its  adventurous  CiU-eer 
underground."  Underground  waterworks  may 
be  classilied  as  shallow  wells  for  tapping  subsoil 
\Vater,  deep  wells  for  tapping  deep-seated  reser- 
voirs, wells  with  artesian  borings  to  tap  deep- 
seated  streams  and  borings  (either  with  or  with- 
iit  chambers  or  wells  to  take  the  pumps),  and 
:ich  of  these  classes  was  considered  in  turn,  the 
;'iincii)al  difficulties  of  the  work  being  pointed 
ut.  The  final  section  of  the  lecture  was  devoted 
•  I  the  consideration  of  questions  connected  with 
lumping  and  pumping  machinery.  It  will  be 
seen  that  Mr.  Griffith  covered  such  a  wide  field 
that  in  the  coiuse  of  a  single  lectm-e  it  was  not 
possible  for  him  to  deal  in  detail  with  the  several 
matters  discussed.  For  the  student,  however, 
tlic  lecture  was  highly  suggestive  atid  well 
calculated  to  stimulate  further  research  and  study, 
and  thus  the  jjrimary  object  of  the  lecturer  was 
achieved. 


Smoke 
Abatement. 


The  "smoke  nuisance  and  its 
prevention  were  recently  sub- 
jects of  debate  in  the  Chemist)  y 
Section  of  tile  British  Association,  and  Mr.  E.  1). 
Simon,  the  chairman  of  the  Manchester  Smoke 
-Abatement  League,  in  the  course  of  his  speech 
r.'inarked  that  domestic  smoke  undoubtedly  pro- 
\  ided  at  present  the  main  field  for  such  work. 
There  was  a  possibility,  he  said,  of  the  pro- 
duction, at  a  commercial  price,  of  semi-coked 
coal  which  would  burn  as  cheerfully  as  coal  and 
as  smokelessly  as  coke.  Improvements  were 
needed  in  the  adaptatif>n  of  open  fires  for  the 
burning  of  coke,  and,  most  important  of  all,  in  gas 
fires.  Although  valuable  work  was  being  done 
in  Leeds,  London,  and  Birmingham,  much  re- 
mained to  be  done  to  give  the  public  a  gas  fire 
which  would  give  out  radiant  and  convecfced  heat 
in  the  best  proportions,  would  allow  no  leakage 
of  gas  into  the  air,  and  would  give  the  right 
amount  of  draught  up  the  chimney. 

It  is,  however,  at  securing  this  very  combina- 
tion of  advantages  that  gas  engineers  have  been 
labouring  during  the  last  twenty-five  years,  and 
the  success  of  their  efforts  was  pointed  out  before 


the  same  section  o£  the  British  Association  b^' 
j\Ir.  H.  James  Yates,  f.c.s.,  m.i.mecii.e.,  who 
described  as  follows  the  results  of  efforts  to 
produce  a  gas  fire  which  should  give  ample  and 
controllable  chinniey  ventilation  and  at  the  same 
tiiue  fulfil  all  the  other  modern  scientific  require- 
ments :  ""The  fire  thus  produced,  iu  addition  to 
its  embodying  the  vtu-ious  points  of  design  aud 
construction  called  for  by  modern  piractice,  has  the 
further  featm'e,  distinctive  to  itself,  of  embracing 
a  special  contrivance,  simple  in  appearance,  but 
for  long  most  battling  in  the  coiu'se  of  its  evolu- 
tion, by  which,  in  injector  fashion,  a  very  large 
amount  of  air  is  removed  from  the  room.  Briefly 
described,  this  contrivance  provides  two  outlets 
to  the  chimney.  The  conformation  of  these  and 
of  tile  adjacent  pai'ts  is  so  proportioned,  as  the 
result  of  much  experimental  work,  that  by  the 
under  outlet  the  entire  combustion-iaroduots  are 
CiUTied  off,  while  by  the  upper  or  ventilating  out- 
let a  large  volume  of  ventilating  aJr  is  removed, 
the  volume  being  controllable  by  a  ventilation 
regulator. "  It  will  tlius  be  seen  that  the  modem 
gas  fire  approaches  perfection  as  ueai'ly  as  is 
])ossible,  and  that  it  should  be  a  potent  weapon 
in  the  Smoke  Abatement  Cainpaign. 


T(ie  Chancellor 

and  the 

Road  Board  Fund. 


Ill  the  course  of  his  Budget 
sialfiueiit  in  the  House  of 
('(jninions  on  Tuesday,  Mr. 
McKemia  said  that  the  pro- 
ceeds of  the  increased  tax  on  motor  spirit  will,  for 
the  time  being,  be  retained  in  the  Excliequer,  and 
not  paid  to  the  Road  Improvement  Fund,  and  he 
added:  "  I  hope  the  whole  of  the  tax  will  be  re- 
tained for  the  Exchequer  during  the  war,  but  that 
is  a  subject  with  which  it  would  not  be  proper  for 
me  to  detd  now."  If  these  significant  words  are 
taken  in  conjunction  with  the  recommendations 
of  the  Gonniiittec  on  Retrenchment  iu  Public 
Expenditure,  it  would  be  fair  to  assume  that  the 
Chancellor  of  the  Exchequer's  hope  will  before 
long  be  fulfilled  in  actuality.  The  proposals  of 
the  committee  inchide  the  suspension  of  the 
activities  of  the  Road  Board  during  the  war,  and 
an  inquiry  into  tiie  i)ossibility  of  reducing  the 
heavy  expenditiu-e  of  l(x;al  authorities  on  highway 
maintenance  by  amendments  of  the  law  relating 
to  the  speed  or  types  of  heavy  motor  traffic.  It 
is  to  be  trusted  tliat  these  suggestions  will  receive 
very  careful  consideration  ere  they  are  adopted, 
for  it  is  obvious  that  a  policy  of  prolonged  parsi- 
mony in  road  maintenance  can  only  result  in 
accentuating  the  present  difficulties  of  transit, 
while  also  causing  sei-ious  financial  trouble  in  the 
future.  It  is  to  be  presumed  that,  though  the 
motor  spirit  taxation  may  be  diverted  into 
the  coffers  of  the  Exchequer,  the  balance  which  the 
Road  Boai'd  at  present  possesses  will  still  be  re- 
tained by  that  authofity  for  the  necessary  purpose 
of  i-oad  improvement,  if  only  in  a  limited  form. 


Economies  at  Cheltenham — The  borough  surveyor 
of  Chelt-eiihaniy  Mr.  J.  S.  Pickering,  submitted  re- 
cently a  report  on  the  economies  it  was  proposed  to 
effect  on  account  of  the  war.  iVlderman  Waghorne 
said  he  had  seen  the  report,  and  the  savings  in  the 
course  of  being  effected  l)y  the  surveyor  were  con- 
.siderable.  Mr.  Pickering  informed  them  that  sixty- 
six  workmen,  apart  from  officials,  had  joined  the 
Army,  and  few  of  military  age  now  remained.  Most 
of  the  vacancies  had  been  filled  by  men  ineligible  for 
the  Army  and  by  transfers  from  other  departments. 
In  order  to  effect  still  further  economies,  depart- 
ments, where  possible,  were  working  with  a  decreased 
staff.  The  thanks  of  the  council  were  due  to  those 
wlio  were  working  umlfr  them  in  these  critical  times 
and  were  endeavouring  as  much  as  possible  to  keep 
down  their  expenses.  Alderman  Bendall',  chairman 
of  the  Street  and  Highway  Committee,  thanked  Mr. 
Pickering  for  the  able  manner  in  which  he  had 
handled  matters  in  connection  with  his  department 
with  the  object  of  saving  the  rates. 

C* 
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The  Experimental  Determination  of  the  Effect  of 
Varying  the  Percentage  of  Water  in  Concrete.* 


By    R.    K.    SKELTON. 


The  recent  development  of  rapid  mixers  and  chuting 
devices  for  placing  concrete  has  resulted  in  the  general 
use  of  exceedingly  wet  mixtures.  A  more  or  less 
sloppy  consistency  of  the  material  is  necessary  for 
their  successful  operation,  and  as  their  use  greatly 
lessens  the  cost  of  construction,  the  contractor  natu- 
rally regards  them  with  favour.  On  the  other  hand, 
the  engineer  has  given  the  matter  little  thought  or 
attention.  He  has  allowed  the  contractors  and  manu- 
facturers— both  interested  parties — to  bring  into  use 
a  mixture  which  meets  their  requirements,  but  is  of 
questionable  desirability.  A  little  over  a  year  ago 
such  an  eminent  authority  as  Mr.  McCullum  protested 
against  this  practice,  and  even  went  so  far  as  to  sug- 
gest that  the  use  of  an  excess  of  water  was  responsible 
for  the  failure  of  many  concrete  structures.  Recently 
the  same  authority  backed  his  claim  with  data  ob- 
tained from  practice.  Exijeriencc  has  shown  that 
a  1:2:4  concrete  may  be  expected  to  develop  from 
1,800  lb.  to  2,100  lb.  per  square  inch.  Samples  taken 
from  the  floor  of  a  building  erected  in  Chicago  within 
the  past  year  in  which  the  chuting  system  was  used 
averaged  1,491  lb.  per  square  inch.  The  strongest  of 
the  six  failed  at  1,650  lb.  per  square  inch,  and  the 
weakest  at  1,230  lb.  per  square  inch.  Mr.  McCullum 
even  ventures  so  far  as  to  state  that  "  proportions  are 
of  less  moment  than  the  mix." 

If  such  is  the  case,  the  engineer  has  been  very  negli- 
gent in  giving  the  question  of  mixing  its  due  weight. 
In  specifications  the  proportions  are  clearly  and  defi- 
nitely stated,  but  the  order  in  which  the  material 
shall  be  placed  in  the  mixer  and  the  amount  of  water 
to  be  used  are  given  only  passing  attention,  and  in 
the  field  are  generally  slighted.  A  search  through 
engineering  literature  has  revealed  the  fact  that  re- 
search along  these  lines  has  not  been  very  extensive 
or  satisfactory.  Most  investigators  hav-e  confined  their 
attention  to  three  mixtures — namely,  dry,  medium, 
and  wet.  Some,  in  publishing  their  results,  have 
attempted  to  describe  these  mixtures;  others  have 
definitely  stated  the  amount  of  water  used,  but  have 
neglected  to  state  whether  or  not  this  included  the 
water  required  to  moisten  the  sand  and  .stone. 

Last  year,  at  the  Masonry  Materials  Laljoratory  of 
the  Sheffield  Scientific  School,  Mr.  Kobison,  under  the 
direction  of  Prof.  Barney, -and  with  the  assistance  of 
Messrs.  Lewis  and  Sherman,  undertook  a  study  of 
the  effect  of  vai-ying  the  percentage  of  water  upon 
concrete.  Mr.  Robison  used  a  1:2:4  mixture  through- 
out all  the  tests.  All  materials  were  mixed  dry,  and 
the  amount  of  water,  exclusive  of  that  required  to 
moisten  the  sand  and  stone,  was  varied  from  20  to 
42  5  per  cent  of  the  weight  of  cement.  Four  6-in. 
cubes  and  four  beams,  2  in.  by  3i  in.  by  3  ft.,  reinforced 
with  two  J-in.  round  rods  designed  to  carry  474  lb.. 


Mixture. 

Stone. 

Sand. 

Cement. 

Water, 

Per  cent. 

lb. 

lb. 

11] 

lb. 

20 

120-7 

66-6 

351 

16  2 

22-5 

120-7 

.56-5 

36-1 

16-0 

25 

126-2 

59-1 

36-7 

17-7 

27-5 

131-6 

01-7 

38-3 

19-4 

30 

131-6 

61-7 

3S-3 

20-4 

32-6 

131-6 

61-7 

33-3 

21-4 

35 

1316 

01-7 

38-3 

22-3 

37-5 

131-8 

61-7 

38-3 

23-3 

425 

i:il6 

61  7 

38-3 

25-3 

placed  at  the  centre,  were  made  of  each  bath.  The 
cubes  were  broken  at  the  end  of  seven,  thirty,  and 
sixty  days,  the  beams  at  tlie  end  of  thirty  and  sixty. 
Mortar  briquettes  containing  20  oz.  of  sand  and 
12  oz.  of  cement  were  also  made,  and  broken  at  the 
end  of  seven,  thirty,  and  sixty  days. 

The  details  of  the  experiment  are  as  follows :  The 
amount  of  water  necessary  to  moisten  the  sand  was 
determined  by  thoroughly  drying  a  given  amount, 
we-ighing  it,  flushing  it  with  water,  draining  off  the 
excess,  and  again  weighing  it.  The  difference  between 
the  first  and  last  weights  was  considered  to  be  the 
amount  of  water  absorbed.     Several  trials  were  made, 

•  Paper  read  before  tbe  Counec-ticiit  Society  of  Civil  Engineers. 


and  it  was  found  that  the  sand  took  up  watei-  to  tlie 
extent  of  10  per  cent  of  its  weight.  In  a  similar 
manner  it  was  determined  that  the  stone  aljsorbed 
water  to  the  amount  of  2-1  per  cent  of  its  weiglit.  In 
j)ertorming  the  above  tests  it  was  observed  that  the 
sand  weighed  80-5  lb.  per  cubic  foot,  and  the  dry 
stone  85-9  lb.  per  cubic  foot.  The  proportions  of 
1:2:4  by  volume  were  then  changed  to  1:1-61:. 3' 44  by 
weiglit.  The  actual  weights  used. in  tlie  various  tests 
were  as  given  in  Table  I. 

The  water  in  each  represented  21  per  cent  of  the 
weight  of  the  stone  plus  10  per  cent  of  the  weight  of 
the  sand,  plus  the  percentage  of  the  cement  by  weight 
as  indicated.  The  sand  and  cement  were  mixed  until 
tliey  were  of  uniform  colour.  Tlie  .stone  was  then 
added,  and  the  entire  mass  thoroughly  mixed.  The 
water  was  then  added,  and  the  mixing  continued. 
The  concrete  was  tamped  moderately  in  placing.  The 
forms  were  removed  from  the  cubes  at  the  end  of 
twenty-four  hours,  and  from  the  beams  at  the  end  of 
forty-eight  hours.  All  specimens  were  kept  wet  for 
tea  days  and  then  stored  in  air.  At  the  same  time 
a  corresijonding  series  of  briquettes  were  made  accord- 
ing to  Table  II. 

TAntE  II. 


Mixture. 

Sauil. 

Cement. 

Water. 

Far  cent. 

oz 

o. 

.1/ 

20 

20 

12 

4-4 

22-5 

20 

12 

4-7 

25 

20 

12 

5-0 

27-5 

20 

12 

5-a 

m 

20 

1^ 

5-li 

32-5 

20 

12 

5-9 

SB 

20 

12 

62 

s;-.') 

2(1 

12 

G--J 

42-5 

-" 

12 

Too  wet  to  n 

lake, 

The  water  necessary  to  moisten  the  sand  is  included 
in  the  gauging  water.  This  was  figured  in  a  manner 
similar  to  that  u.sed  in  the  case  of  the  concrete  for 
the  beams  and  cubes.  The  briquettes  were  stored  one 
day  in  the  damp  closet  and  the  remainder  of  tlie  time 
in  water  as  is  customary. 

The  beams  and  cubes  were  tested  in  an  Olsen  com- 
[jressiou  machine  of  £011,000  lb.  capacity.  As  the  speci- 
mens were  made  in  wooden  forms  tliey  were  carefully 
measured  before  crushing.  Table  III.  shows  the 
results  of  the  compression  tests  of  the  cubes. 

In  this  table  and  Fig.  1  the  wide  range  of  the 
strength  of  the  various  mixtures  is  very  noticeable. 
This  must  l)e  due  entirely  to  the  variation  of  the 
ijauging  water,  for  particular  care  was  taken  to  keep 
ill!  other  factors  the  same. 


Seven  days. 

Thirty  days. 

Sixty  days. 

Mixture. 

Lb.  per 

Relative 

Lb.  per 

Relative 

Lb.  per 

Relative 

sq.  in. 

strength. 

sq,  m. 

streugtb 

s.i.  in. 

streugtb. 

Per  cent. 

20 

2053 

0-82 

2777 

0-80 

3194 

0-89 

22-5 

217:! 

0-sr 

3132 

0-90 

:mb 

0-92 

25 

-'■*77 

091 

3277 

0-94 

338S 

0-94 

27-5 

2.'03 

1-00 

3486 

l-llO 

3597 

1-00 

30 

J722 

0-69 

2876 

0-82 

3166 

0-88 

325 

141:! 

0-56 

2416 

0-69 

2-i66 

0-74 

:i5 

1222 

0-49 

1977 

0-57 

2388 

0-66 

37-5 

1097 

0-44 

1819 

0-52 

2173 

0-60 

42-5 

652 

0  26 

1500 

0-43 

1888 

0-52 

Seven-day  tester  — One  specimen. 

Thirty-day  tests -Average  of  two  specimens. 

Sixtj-dity  tests — One  specimen. 

Considering  only  the  question  of  strength,  the 
27-5  per  cent  mixture  appeared  to  be  the  most  desir- 
able. In  breaking  the  cubes  a  drier  mixture  than 
this  was  noticeably  weaker,  and  a  slight  increase  in 
the  amount  of  water  resulted  in  a  decided  decrease 
in  strength.  The  20  per  cent  cube  was  at  the  end  of 
.seven  days  eight-tenths  as  strong  as  the  27-5  per  cent 
cube,  and  at  the  end  of  sixty  days  nine-tenths.  On 
the  other  hand,  the  extremely  wet  mixtures  did  not 
test  nearly  so  well..     At  the  end  of  seven  days  the 
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cube  made  from  the  42o  per  cent  mixture,  which  i^ 
of  about  tlie  same  consistency  as  is  in  use  in  practice 
(if  anything  a  little  drier),  was.  approximately,  one- 
quarter  as  strong  as  tluit  made  from  the  27-5  per  <^'ent 
mixture.  At  the  end  of  thirty  days  the  difference 
was  not  so  marked,  and  at  the  sixty-day  tests  the 
42o  per  cent  mixture  had  increased  190  per  cent  in 
strength,  while  the  27-5  per  cent  mixture  had  increased 
but  44  per  cent,  thus  making  the  latter  about  twice  as 
strong  as  the  former  instead  of  four  times,  as  was 
the  case  at  the  end  of  seven  days.  However,  the 
425  per  cent  mixture  at  this  stage  was  not  quite  so 
strong  as  the  20  per  cent  mixture  at  seven  days. 
Fig.  2  shows  graphically  the  relative  strength  of  the 
different  mixtures.  The  strongest  mixture  (in  each 
case  the  275  per  cent)  was  taken  as  unity,  and  the 
strength  of  the  other  specimens  was  expressed  as 
percentages  of  the  strongest.  The  effect  of  ageing  is 
shown  very  clearly  in  the  flattening  of  the  curve. 
This  can  be  partially  explained  by  the  fact  that  the 
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Fig.  1. 

age  renders  more  constant  such  factors  as  the  personal 
equation,  slight  differences  in  manipulation  or  in 
storing  becoming  of  less  consequence.  But  \iii- 
douhtedly  the  greater  part  of  gain  in  the  strength 
noticed  in  the  wet  mixtures  was  due  to  the  drying  out 
of  the  excess  of  water.  Although  we  have  no  data 
upon  which  to  base  definite  conclusions,  it  seems 
reasonable  to  expect  a  further  flattening  of  the  curve, 
Init  it  hardly  seems  possible  that  it  would  ever  become 
a  straight  line.  This  would  mean  that  the  mixtures 
had  all  attained  the  same  strength.  Inasmuch  as 
the  forms  are  removed  within  a  comparatively  short 
time  after  pouring,  and  the  concrete  subjected  to  heavy 
loads  while  green,  the  curves  showing  the  relative 
strength  at  seven  and  thirty  days  are  of  more  interest 
to  the  practical  engineer  than  those  representing  the 
strength  developed  in  a  long  period  covering  several 
months. 

The  results  of  the  tests  of  the  beams  are  given  in 
Table  IV.  and  the  accompanying  chart. 

T.1BLK  IV 

Transver-e  Test  of  BentiiB. 


Thirty  days. 

Sirty 

days. 

Mixture. 

Lb.  per 

Relative 

Lb.  per 

Relative 

Ml.  in. 

BtreoRth. 

sq.  ID. 

Htrength. 

Per  cent. 

20 

290* 

046 

300 

0-44 

22-6 

368t 

058 

410 

0-60 

2.5 

473 

074 

550 

0-81 

27-6 

637 

1-00 

680 

1  00 

30 

507 

080 

6(10 

O-Hl 

32-5 

467 

0-72 

60*i 

0-74 

35 

417 

0-66 

450 

0-66 

375 

360 

0  66 

100 

ll-6tl 

42  5 

313 

0-49 

3i0 

0  60 

Thirty-day  tests— Averaee  of  three  specimot^p. 

Sixty-day  tests — Or  e  ^p.-cimcu. 
•One  beam  broken  by  premature  removal  fi-f  m  mould. 
t  Two  beams  broken  by  premature  removal  fioin  ii-OuUlt-. 

.W\  specimens  carried  the  load  for  which  they  were 
designed,  but  the  extremely  wet,  and  especially  the 
extremely  dry,  had  a  very  small  factor  of  safety.  As 
in  the  cube  tests  the  27'5  per  cent  mixture  proved 
the  stronge.st  both  at  the  end  of  thirty  and  sixty  days. 
The  relative  strength  of  the  beams  made  of  concrete 


with  from  27-5  per  cent  to  42-5  per  cent  water  was 
practically  the  same  as  of  the  cubes  of  the  same  con- 
sistency. The  drier  mixtures  did  not  show  up  so 
well  when  cast  into  beams.  For  example,  the  20  per 
cent  mixture,  when  subjected  to  compressive  stresses, 
was  eight-tenths  as  strong  as  the  27-5  per  cent  mixture 
at  the  end  of  thirty  days  and  nine-tenths  as  strong  at 
sixty,  but  when  tested  as  a  beam  was  somewhat  less 
than  half  as  strong  in  both  cases.  In  the  cubes  the 
wet  mixtures  were  extremely  weak,  but  in  the  beams 
the  dry  mixtures  were  a  trifle  weaker  than  the  wet 
ones.  This  may  be  due  to  the  fact  that  a  beam 
exposes  more  surface  to  the  atmosphere  per  unit 
volume  than  the  cube.  In  this  case  the  former  cx- 
l)oscd  about  24  sq.  ft.  per  cubic  foot,  and  the  latter 
about  10  sq.  ft.  Undoubtedly  this  had  some  hearing 
upon  the  results. 

The  tensile  strengths  of  the   vaiiiuus   mixtures  are 
given  in  Table  V. 

Table  V. 
Tensile  Strength  ot  Briquettes. 


Seven  days. 

Thirty  days. 

Sixty  days. 

Mixture. 

Lb.  per 

Relative 

Lb.  per 

Relative 

Lb.  per 

Relative 

sq.  in. 

strength. 

sq.in. 

strength. 

sq.  m. 

strength. 

Percent. 

• 

20 

212 

0-70 

353 

084 

460 

0-80 

22-6 

293 

0-98 

412 

9-98 

605 

0  90 

26 

300 

100 

418 

I'OO 

563 

I'OO 

280 

0-93 

397 

0'96 

637 

0-96 

30 

2,10 

0-77 

366 

0  85 

425 

0-76 

o2  5 

170 

0-67 

227 

0-64 

305 

0'64 

36 

141 

0-47 

193 

0-46 

275 

0-49 

37-5 

137 

0-4« 

173 

0-41 

220 

0-39 

42-6 

Too  wet 

to  make. 

Seven-day  tests -One  specimen. 

Thirty-day  tests— Averafie  of  three  specimens. 

Sixty-day  tests— Average  of  two  specimct.s. 

■   results   verify   those   obltiiiieil     in     llir   oilier 
Tho    mixture   giving   the    iiiii.xiiiiiini    slrciiKlli 
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was  a  trifle  drier,  containing  25  per  cent  water  against 
27'5  per  cent  for  the  tests  of  the  beams  and  cubes; 
but  the  general  relation  of  consistency  to  strength 
was  the  same.  The  wet  mixtures  seemingly  developed 
their  tensile  strength  faster  and  therefore  showed  up 
better,  especially  at  seven  days.  The  increase  in 
strength  of  the  different  mixtures  was  more  imiform, 
and  for  this  reason  the  relative  strength  was  practi- 
cally constant  regardless  of  age. 
These  tests  have  demonstrated  that  the  percentage 
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of  water  has  a  direct  bearing  upon  strength.  Never- 
theless, it  is  the  exception  rather  than  the  rule  that 
the  engineer  -concerns  himself  with  the  question  of 
mixing  beyond  seeing  that  the  proper  proportions 
of  sand,  s.tone  and  cement  are  used.  Careful  tests 
are  made  of  the  cement  and  steel,  both  standard 
articles  put   out  by  firms  that  have  a  reputation   to 


^1^1      0     Mil 


maintain.  On  rare  occasions  the  water  is  aualy..-;uil. 
But  no  attempt  is  made  to  control  the  mixing.  On 
some  pieces  of  worlc  the  contractor  is  furnished  with 
the  cement  so  that  there  will  be  no  temptation  to 
skimp  on  materials.  He  is  then  given  the  liberty  to 
mix  these  materials,  as  he  sees  fit.  He  may  aim  to 
get  the  maximum  strength  out  of  them,  but  chances 
are  that  he  will  strive  rather  to  keep  the  cost  of 
mixing  and  placing  at  a  minimum.  Mr.  McCuUum. 
in  a  letter  to  tlie  J'^in/lnerrini/  Nrwf  of  December  18. 
1913,  suggests  that  the  contractor  be  made  to  guaran- 
tee his  concrete  to  withstand  2,0(K)  ,1b.  per  square 
inch  in  compression  at  the  end  of  a  month,  and 
would  provide  that  test  pieces  be  cast  from  the  actual 
concrete   and    the    acceptance    be   based    upon    the 


streoglli  ol  tliosc.  Tliis.  seems  somewhat  drastic. 
The  engineer  should  assume  a  part  of  the  respon- 
sibility. In  his  preliminary  work  he  should  not 
only  con.sider  the  question  of  the  proportions  of 
cement,  sand  and  stone,  but  should  determine  tlie 
most  desirable  consistency.  He  should  state  tliis 
consistency  and  the  details  of  mixing  in  clear,  defi- 
nite and  conc'se  tenns  in  his  specifications.  Then 
if  the  contractor  adds  more  water  or  shortens  the 
time  of  mixing,  he  docs  so  on  his  own  responsibility. 
Of  course,  it  nuist  lie  admitted  that  the  strongest 
mixture  is  not  always  the  most  desirable  or  eco- 
nomical. In  preparing  the  specimens  for  these  tests 
it  was  found  necessary  when  making  mixtures  con- 
taining rriore  than  27-5  per  cent  to  increase  the  pro- 
portions 10  per  cent  in  order  to  fill  the  moulds.  This 
indicates  an  increase  in  density  which  was  obtained 


at  a  loss  of  strength.  However,  in  some  cases  this 
is  liighly  desirable.  Often  bulk  and  impermeability 
are  the  two  requisite  features.  In  reinforced  con- 
crete structures  a  moderately  wet  mixture  is  far 
more  practical  than  a  dry  one.  But  it  must  not  be 
forgotten  that  the  use  of  wet  mixtures  increases  the 
cost  of  materials.  An  increase  in  density  means  a 
corresponding  increase  in  raw  materials.  The  addi- 
tional water  weakens  the  concrete,  and  therefore  a 
richer  mixture  or  lower  unit  stresses  must  be  used. 
The  former  is  preferable,  for  the  beams  and  columns 
in  concrete  buildings  are  always  heavier  than  the 
corresponding  members  of  steel  or  wooden  structures. 

If  a  wet  mixtvn-e  is  used  the  engineer  should  be 
i:iiiti(ius  in  ijermitting  the  removal  of  the  forms  at 
:iii  (';iily  date.  It  will  be  recalled  that  in  some  of 
I  III'  li'sts  the  wet  mixtures,  were  very  slow  to  develop 
tlicir  strength.  The  use  of  such  consistencies  in 
practice  would  necessitate  extreme  care.  It  might 
lie  a  month  or  more  before  the  forms  could  be  struck 
with  any  feeling  of  security. 

The  question  of  consistency  is  not  altogether  a 
lulioratory  question.  The  increased  cost  of  materials 
due  to  the  use  of  wet  mixtures  may  be  more  than 
offset  by  the  saving  in  placing.  But  the  engineer 
should  bear  in  mind  that  consistency  has  a  direct 
relation  to  strength,  and  if  he  permits  a  wet  mixture 
should  provide  for  the  same  in  his  design.  In  any 
event   he  slmnld   control  the  details  of  the  mixing. 


RETRENCHMENT  IN    PUBLIC    DEPARTMENTS. 


PROPOSED   SUSPENSION   OF  THE   ROAD  BOARD. 

The  Gdvcrniiieiit  im  Tuesday  ni,i;ht  issued  as  a 
Wliite  Pajici-  the  first  report  of  the  Connnittee  on 
Ketrenchment  in  the  Public  Expenditure,  of  which 
the  Chancellor  of  the  Exchequer  is  chairman.  The 
coiiunittee  is  continuing  its  deliberations,  but  makes 
in  this  report  suggestions  which  it  thinks  may  be  put 
into  force  at  once. 

The  reference  to  the  committee  was  to  inquire  and 
report  what  savings  in  public  expenditure,  in  view 
of  the  necessities  created  by  the  war,  can  be  effected 
in  the  civil  departments  witliout  detriment  to  the 
interests  of  the  State.  Thirteen  meetings  have  been 
held,  and  evidence  lias  been  taken  from  a  number  of 
III!'  liunei'  ilc|iiirtnients,  and  from  representatives  of 
I  hi-  Lniidiin  roiinly  Cnun-cil. 

'I'lir   niM,in   [louits   in   the  report  are   as  under:  — 

The  ,-^uspension  ol  the  Road  Board  is  recommended, 
the  taxes  earmarked  for  its  service  to  be  retained  by 
the  I'l.xchequer. 

The  Board  of  Education,  Local  Government  Board 
.ind  Boaid  of  Agriculture  have  asked  local  authorities 
1.1  econnmi.se  on  all  services  not  absolutely  necessary. 

The  connnittee  recommend  that  no  vacancies  arising 
Ml  public  departments  should  be  filled  pending  their 
final  report,  except  where  it  would  be  to  the  serious 
detriment  of  the  public  service  to  leave  them  mifilled. 

T'lic  Office  of  Works  has  luidertaken  to  save  £500,I1CW 
nil  the  estimates  for  new  buildings  for  Government 
ilh'liarliiients. 

With  regard  to  the  Road  Board  the  connnittee  heard 
I  he  evidence  of  Sir  George  Gihii.  chairman  of  tlie 
liiiard,  and  tlie  report  states:  — 

"  The  committee  was  informed  that  the  income  of 
I  III'  fimd  was -approximately  £l,500,0fl()  per  annum,  and 
that  the  board  had  not  in  any  year  since  it  came  into 
existence  spent  the  full  amount  of  its  income  (indeed, 
during  the  present  year,  owing  to  special  war  restric- 
tions, the  grants  were  not  estimated  to  exceed 
i:.300,()00X  with  the  result  that,  after  allowdng  for  all 
ontstaiiding  liabilities,  there  would  be  an  estimated 
.-uiplus  of  £3,000,000  on  the  fund  at  the  close  of  the 
present  financial  year. 

"  The  committee  fully  recognise  the  importance  of 
the  duties  entrusted  to  the  Road  Board,  and  the  great 
aliility  and  efficiency  with  which  they  have  been  per- 
formed ;  but  in  view  of  the  altered  position  of  the 
public  finances  and  the  urgent  necessity  of  utilising 
all  available  resources  of  revenue  for  meeting  the 
charges  resulting  from  the  war,  they  feel  bound  to 
recommend  that  the  activities  of  the  Road  Board 
should  be  suspended  during  the  war,  and  that  the 
proceeds  of  the  taxes  earmarked  for  the  service  of 
tlie  board  should  be  retained  in  the  Exchequer." 

The  committee  also  recommend  tliat  an  inquiry  be 
held  into  the  possibility  of  reducing  the  present  heavy 
expenditure  of  local  authorities  on  highway  main- 
tenance by  amendments  of  the  law  restricting  the 
speed  or  types  of  heavy  motor  traffic. 
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Public  Water  Supplies.* 

By   TERCr    GRIFFITH,    m.ixst.c.i:.,    f.o.s.,    f.r.s 


A  comprehensive  study  o£  this  subject  will  bring 
you  into  contact  with  almost  every  branch  of  science, 
will  involve  the  investigation  of  almost  every  known 
law  of  Nature,  and  will  necessitate  the  study  of  many 
social  and  economic  laws.  Hence  the  prospective 
water  engineer  must  commence  by  careful  study  of 
the  mechanical  and  physical  sciences;  he  must  miss 
no  opportunity  of  observing  the  fundamental  law's  of 
Natxire;  he  must  acquire  a  practical  knowledge  of 
social  and  commercial  princii)les,  and,  to  secure 
prominence  in  the  profession,  must  collect,  absorV) 
and  apply  information  of  all  kinds  from  all  sources 
with  intelligent  entliu?iasm  and  untiring  assiduity. 

The  subject  of  waterworks  naturally  divides  itself 
broadly  into  two  parts — (I)  gravitation  supplies  from 
upland  gathering  groimds,  and  (2)  surface  and  under- 
ground supplies  requiring  to  bo  pumped.  I  will  deal 
with  tlie.se  in  turn.  Meanwhile  I  must  point  out 
that,  as  Nature  but  rarely  provides  pure  water  under 
conditions  which  dispen.^e  with  the  intervention  of 
the  water  engineer,  this  profession  is  one  of  the  most 
ancient  known  to  man.  and  works  executed  hundreds 
uf  years  ago  prove  the  substantial  manner  in  which 
the  early  water  engineers  designed  and  carried  out 
their  works.  These  works  were  all  of  the  "  gravita- 
tion "  class,  as  ])umping  machinery  was  at  that  time 
imknown  except  on  a  small  scale,  and  in  the  form 
of  elementary  elevators  worked  by  manual  or  animal 
powers. 

GRAVITATION    SUPPLIES    PROM     UPLAND    CiATHKRTNO 
GROUNDS. 

.\lthough  this  class  of  works  is  the  simplest,  it 
must  not  be  assumed  that  schemes  of  this  character 
can  be  designed  and  carried  out  without  considerable 
study  and  experience.  In  the  first  place  they  are 
proportionately  far  more  costly  than  pumping 
schemes ;  but  beyond  this  failure  involves  conse- 
quences of  a  far  more  serious  character,  and  the  cal- 
culation of  the  available  supply  of  water  and  the 
capacity  of  the  reservoir,  the  selection  of  a  suitable 
site  for  the  embankment  or  dam,  and  finally  the 
design  and  execution  of  the  works  themselves,  involve 
d  fficulties  which  can  be  overcome  only  by  the  most 
elaliorate  investigation  and  careful  study,  and  after 
many  years'  practical  experience  in  subordinate  capa- 
cities, under  engineers  in  active  practice. 

I  will  no.'/  briefly  deal  with  these  points  in  the 
sequence  stated. 

Oalrulaliim  nf  thf.  Available  Sv/ipli/  of  Water  and  thi 
Ctt/jarili/  iif  lle^irrn'tr  Pequintl. — This  matter  is  one 
involving  some  very  interesting  investigations,  but  it 
i.s  first  necessary  to  grasp  the  real  purpose  to  be 
secured  b.v  the  impounding  reservoir — viz.,  the  adjust- 
ment of  the  available  supply  to  the  demand.  Now 
the  daily  demand  in  any  given  town  varies  consider- 
ably during  the  year,  more  .so  in  purely  residential 
areas  than  in  those  with  manufactories  or  works 
using  water  for  trade  or  manufacturing  purposes. 
This  variation  is,  however,  more  conveniently  pro- 
vided for  by  service  reservoirs  constructed  either  on 
adjacent  high  ground,  or  on  towers  in  cases  where 
no  hills  are  available.  A?  regards  impounding  reser- 
voirs, therefore,  we  may  assume  the  daily  demand  to 
be  constant  throughout  the  .year,  and  may  start  by 
an  assumed  average  daily  demand  to  be  provided  for 
by  the  intended  works.  This  figure  must,  of  course, 
be  large  enough  to  provide  for  the  anticipated  increase 
during  a  period  of  years,  as  works  of  this  character 
are  too  costly  to  be  enlarged  or  duplicated  at  short 
intervals,  as  may  lie  done  with  pumping  schemes. 

Having  arrived  at  the  daily  quantity  to  be  provided 
at  tlie  reservoir  outlet  it  remains  to  be  determined 
what  capacity  of  re.servoir  is  necessary  to  secure  such 
a  supply  from  a  constantly  varying  inflow  from  rain- 
fall. The  most  certain  method  of  doing  this  is  by 
gauging  the  flow  of  the  stream  draining  the  watershed 
at  a  point  corresponding  to  the  site  of  the  dam. 

A  difficulty  ari.ses  in  gauging  the  flow  when  there 
i^  a  wide  difference  l)etween  the  maximum  and  mini- 
mum flow,  V>ecause  when  the  stream  of  water  flowing 
over  the  notch  is  less  than  3  in.  or  more  than  2  ft. 
the  formula  from  which  the  rate  of  flow  is  obtained 
becomes  inapplicable.  In  streams  liable  to  heavy 
floods,   therefore,  the   weir   should  be  provided  with 
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movable  sides,  or  it  may  be  stepped  along  its  length. 
It  is  important  to  provide  a  large  and  deep  reservoir 
on  the  upstream  side  of  the  weir  to  prevent  the  water 
from  approaching  the  notch  with  any  considerable 
surface  velocity ;  the  water  must  have  a  clear  fall 
below  the  notch  to  allow  free  access  of  air  to  the 
underside  of  the  discharging  stream,  and  the  depth 
of  the  stream  passing  over  the  notch — which  is  the 
coefficient  from  which  flie  flow  of  water  is  calculated 
— must  be  measured  at  a  point  some  distance  back 
from  the  notch,  whore  the  water  is  without  appre- 
ciable movement.  Various  formulse  are  available  for 
calculating  the  flow  from  the  depth  of  water  passing 
over  the  sill,  but  they  are  too  complicated  to  be 
explained  in  this  short  lecture. 

It  is,  however,  rarely  |)0ssible  to  obtain  sufficient 
records  of  the  flow  of  streams  to  enable  a  reliable 
estimate  to  be  luade  of  the  average  maximum  and 
minimum  supply  available,  from  which  the  capacity 
of  the  reservoir  and  of  the  overflow  channel  are  cal- 
culated. Dally  records  over  a  long  period  of  years 
would  alone  give  reliable  data,  and  it  is  usual,  there- 
fore, to  utilise  rainfall  records.  If  such  records  are 
not  available  for  any  particular  watershed,  it  is  pos- 
sible, by  comparing  local  gaugings  taken  over  a  coni- 
parafively  short  period  with  gaugings  in  similar  water- 
sheds where  longer  records  are  available,  to  deduce  a 
fairly  accurate  estimate  of  the  essential  figures — that 
is  to  say,  the  average  rainfall  of  three  consecutive 
dry  years,  which  is  usually  accepted  as  the  basis  tor 
calculating  the  storage  necessary  in  any  given  case. 

In   this  country  the   amount  of  storage   required— 
,    .      ,               ,    Total  storage  .       , 

exiiressed    in    terms,    of   -=, — , — 3 ^—^  varies  from 

'  Daily  demand 

120  days  to  250  days,  but  in  tropical  countries  like 
India  it  may  l>e  necessary  to  impound  a  quantity 
representing  the  total  demand  of  a  period  extending 
to  two  years  or  more  than  700  days. 

In  these  calculations  due  allowance  must  be  made 
for  losses  by  evaporation  and  percolation.  The 
former  may  in  tliis  country  amount  to  from  12  in. 
to  27  in.,  calculated  over  the  whole  watershed  or 
galheriiig  ground,  and  varying  according  to  the 
sloije  of  the  surface  and  the  nature  of  the  vegetation 
and  sulisoil.  Loss  by  percolation  should  be  pre- 
vented by  carrying  the  watertight  core  of  the  dam 
down  to  solid  rock  throughout  its  length. 

I  must  here  say  a  few  words  as  to  the  method  of 
arriving  at  the  average  daily  demand,  which  is  the 
main  factor  in  the  calculations  for  storage  capacity. 
This  is  usually  expressed  in  terms  of  gallons  per 
head  of  the  population,  but  when  it  is  realised  that 
the  supply  to  be  provided  must  include  water  re- 
quired for  trade  manufacturing  and  other  non- 
domestic  purposes,  it  will  be  seen  that  no  standard 
rate  per  head  can  be  accepted  as  common  to  all 
cases.  For  purely  re.si'deiitial  districts  the  rate  may 
vary  from  15  to  20  gallons  per  head,  but  in  industrial 
areas  it  may  rise  as  high  as  50  gallons  per  head, 
and  in  many  American  and  Continental  cities  the 
1,'on.sumption  reaches  121)  to  150  gallons  per  head  of 
population.  In  London  the  average  consumption  is 
3(i  gallons  Iter  head,  and  this  may  be  considered  as 
a  very  liberal  allowance  for  any  area,  including  both 
residential  and  industrial  properties,  while  for  rural 
areas  without  any  appreciable  trade  demand  a  sup- 
ply of  15  gallons  per  head  is  ample. 

SeUcliori,  of  SUc  for  I  in  pounding  Tteservoir. — This  is  a 
problem  requiring  experience  and  judgment  for  its 
solution,  l>ecau.se  tlie  cost  and  efficiency  of  the 
scheme  will  depend  very  largely  upon  the  relative 
suitability  of  the  site  selected,  and  a  mistake  at 
this  stage  may  involve  a  vast  increase  in  the  cost  of 
the  works,  and  even  the  risk  of  ultimate  failure.  If 
you  are  familiar  with  the  mountains  of  Wales  or 
Cumberland,  you  will  realise  at  once  that  the  con- 
figuration of  the  smaller  valleys  affords  everything 
necessary  to  the  formation  of  an  impounding  reser- 
voir except  a  wall  or  bank  across  a  valley.  The 
main  question  is  therefore  where  a  watertight  bank 
or  wall  can  be  most  effectively  and  economically 
constructed.  The  most  ^important  points  for  investi- 
gation are  (1)  the  impermeability  of  the  area  to  be 
covered  by  water,  and  (2)  the  possibility  of  con- 
structing the  dam  so  as  to  intercept  the  whole  of  the 
available  vield  of  the  gathering  ground;  in  other 
words.  Nature  must  provide  a  watertight  basm,  or  it 


332 


THE     SURVEYOR    AND     MUNICIPAL        September  24,  1915. 


is  useless  to  endeavour  to  collect  water  in  it.  Fortii- 
nately  these  mountainous  areas  are  usually  formed 
of  the  older  and  deeper  rocks  which  are  for  the  most 
part  impervious,  but  which  are  generally  much 
"faulted"  and  fissured.  Having  ascerTained  by 
careful  examination  that  the  area  of  the  intended 
reservoir  is  generally  imperviou.s,  it  is  necessary  to 
determine  at  what  depth  a  homogeneous  and  imper- 
meable rock  will  be  found  in  which  the  base  of  the 
dam  can  be  effectively  sealed.  This  information  is 
obtained  by  sinking  trial  holes  (or  well.=),  and  borings 
at  various  poiints  along  and  across  the  valley. 

Suitable  conditions  having  been  found  to  exist,  a 
contour-  survey  of  the  valley  immediately  above  the 
site  or  sites  suggested  for  the  dam  must  lie  made, 
in  order  to  estimate  tlie  height  of  dam  required  to 
impound  the  quantity  of  water  previously  deter- 
mined. 

At  this  stage  consideration  must  also  be  given  to 
other  questions,  such  as  the  proximity  of  materials 
suitable  for  the  construction  of  the  dam,  the  exist- 
ejice  of  roads  intersecting  the  area  to  be  covered  by 
the  reservoir,  the  liability  of  the  gathering  ground 
to  pollution,  &c.,  and  with  this  information  it  will  lie 
possible  defiiD'tely  to  select  the  most  suitable  site 
for  the  dam,  and,  this  being  settled,  to  proceed  with 
the  design  of  the  works. 

De-iign,  and  Execution  of  the  Wui-hs. — In  "  gravita- 
tion "  schemes  the  works,  comprise  many  important 
items  besides  the  embankment  or  dam,  as,  for  ex- 
ample, a  by-wash  channel  for  diverting  the  stream 
from  the  reservoir  in  times  of  flood  or  during  re- 
ppxrs,  an  overflow  channel  for  releasing  surplus  water 
without  injury  to  the  dam,  an  outlet  tunnel  with 
pipes  and  valves  for  controlling  the  amount  drawn 
from  the  reservoir,  apparatus  for  regulating  and 
measuring,  the  quantity  of  "compensation"  water, 
apparatus  for  filtering  the  water  supplied  to  the 
town,  the  pi'pe  line  or  conduit  conveying  the  water 
to  the  town,  &c.,  but  in  this  short  lecture  I  cannot 
do  more  than  briefly  refer  to  the  construction  of 
the  embankment  or  dam  and  the  work--,  immediately 
connected  with  it. 

There  are  (as  no  doubt  you  know)  two  types  of 
dams,  the  embankment  of  earth  with  a  core  of 
puddled  clay  and  the  ma.sonry  dam.  -The  former  lis 
by  far  the  more  common,  although  not  by  any  means 
the  more  picturesque,  and  for  moderate  heights  it 
may  be  looked  upon  as  perfectly  .satisfactory  and  as 
more  generally  applicable  than  a  masonry  dam.  A 
trench  is  first  of  all  cut  across  the  valley,  extending 
to  the  solid  rock,  and  the  materials  excavated  from 
the  trench  must  be  distributed  over  the  area  repre- 
senting the  base  of  the  embankment,  as  it  is  im- 
portant that  this  large  quantity  of  material  should 
not  have  to  be  moved  twice.  The  portion  of  the 
bank  immediately  adjacent  to  the  puddle  core  must, 
however,  be  formed  of  specially  selected  material, 
and  it  is.  the  special  function  of  the  engineer  so  to 
organise  the  work  as  it  proceeds  that  a  sound  and 
efficient  result  may  be  obtained  at  a  minimum  of 
cost.  You  will  observe  that  during  the  digging  and 
filling  of  the  trench  the  water  flowing  in  the  stream 
must  be  carried  over  the  excavation  by  a  temporary 
bridge,  and  it  is  important  to  see  that  this  is  con- 
structed of  sufficient  capacity  to  carry  the  maximum 
flood  which  may  occur  during  the  period  in  ques- 
tion, otherwise  the  trench  may  be  flooded  and  much 
loss  of  time  and  money  result. 

The  trench  being  completed,  and  a  portion  of  the 
bank  proportionate  to  the  depth  and  width  of  the 
trench  formed,  the  next  step  is  the  filling  of  the 
trench  with  either  clay  puddle  or  concrete.  Engineers 
differ  as  to  which  is  preferable,  assuming  both  are 
equally  available,  but  there  is  proljably  less  skill 
required,  both  in  the  work  itself  and  in  its  super- 
vision, if  puddle  is  used.  At  the  same  time  concrete 
will  be  more  generally  available  than  clav,  and  the 
engineer  must  make  a  special  study  of  the  precautions 
necessary  to  secure  watertight  concrete,  as  this  mate- 
rial is  constantly  required  in  the  construction  of 
waterworks.  Having  completed  the  filling  of  the 
trench,  the  bank  and  puddle  core  are  then  proceeded 
with.  The  work  must  be  carried  up  as  uniformly  as 
possible  throughout  its  length,  the  bank  being  formed 
in  layers  of  about  .3  ft.  thickness,  each  well  consoli- 
dated before  the  next  layer  is  added. 

Through  the  lower  portion  of  the  bank  is  con- 
structed the  outlet  tunnel,  which  is  usually  placed 
as  nearly  as  possible  adjacent  to  the  original  bed  of 
the  stream,  in  order  to  drain  the  lowest^part  of  the 
reservoir.  This  tunnel  will  ultimately  be  provided 
with  the  outlet  and  wash-out  pipes,  aiid  on  the  com- 
jjletion  of  the  dam  will  be  bricked  up  for  a  length 


of  from  10  ft.  to  20  ft.,  so  as  to  prevent  water  escaping 
through  it. 

The  design  and  construction  of  the  overflow  is  par- 
ticularly important  in  the  case  of  earthen  embank- 
ments, because  should  the  overflow  be  insufficient  to 
carry  away  flood  water,  and  the  reservoir  begin  to 
overflow  on  to  the  earthwork,  this  would  be  rapidly 
washed  away,  and  the  whole  structure  be  in  danger 
of  collapse.  Many  terrible  disasters  have  occurred 
from  this  cause,  and  it  is  therefore  desirable  to  make 
very  liberal  estimates  in  calculating  the  maximum 
quantity  of  water  to  be  provided  for  in  the  overflow 
and  channel  leading  fi-om  it.  In  some  cases  the  over- 
flow and  its  channel  have  been  constructed  in  the 
adjacent  hillside,  so  that  these  works  are  quite  inde- 
p.^ndent  of  the  embankment;  but,  of  course,  this  is 
a  more  costly  method  than  the  more  usual  practice 
of  constructing  the  overflow  at  one  end  of  the  bank 
and  carrying  the  channel  down  the  angle  formed  by 
the  bank  and  the  hillside.  The  overflow  and  channel 
must,  for  obvious  reasons,  be  constructed  in  masonry 
or  concrete. 

In  a  masonry  dam  the  base  of  the  dam  must  rest 
throughout  its  length  and  breadth  on  solid  rock,  and 
unless  this  can  be  formed  comparatively  near  the 
surface,  the  cost  of  the  work  is  likely  to  be  prohibitive. 
The  profile  of  the  dam  affords  some  scope  for  variety, 
and  practice  reveals  many  alternative  types ;  but  the 
calculations  for  stability  are  more  or  less  identical 
with  those  involved  in  retaining  walls.  It  is  accepted 
as  a  maxim  that  the  stresses  forming  the  resultant 
of  the  water  pressure  and  the  weight  of  the  structure 
should  fall  within  the  middle  third  of  the  section. 
Masonry  dams,  besides  being  more  suitable  for 
deeper  reservoirs,  offer  the  further  advantage  that, 
at  but  little  extra  cost,  they  may  be  so  designed  as 
to  permit  of  their  being  raised  should  further  storage 
be  required  at  a  subsequent  date. 
(To  he  concluded.) 


WATER  DIVINING. 


A    PUZZLED    COUNCIL    SURVEYOR. 

Colonel  Farquhar  Glennie  and  the  Kev.  J.  S. 
Leake  were  engaged  last  w.eek,  states  the  Daily 
Graphic,  in  .conducting  water-divining  experiments  on 
Blackdown,  near  Haslemere,  at  the  request  of  the 
Haslemere  Urban  District  Council,  who  are  seeking 
guidance  as  to  the  direction  in  which  extensions  of 
the  water  headings  of  their  undertaking  should  take 
place. 

The  water-diviners  are  both  local  gentlemen,  and 
were  accompanied  on  their  quest  by  Mr.  H.  V.  Snook 
(the  surveyor  of  the  council)  and  the  chairman,  Mr. 
George Wliitfield.  Prior  to  the  experiments  the  latter 
were  admittedly  sceptical  as  to  the  virtue  of  water- 
divining  with  the  hazel  twig,  but  both  have  since 
confessed  that  their  scepticism  has  been  rudely 
shaken. 

"  It  was  uncanny,"  remarked  the  surveyor  in  an 
interview.  "  I  had  previously  gone  thoroughly  into 
the  question  of  the  geological  sub-strata  at  Black- 
down,  and  had  come  to  the  conclusion  that  water- 
bearing fissures  ran  in  certain  directions  in  conse- 
quence of  the  dip  of  the  clay.  The  diviners  knew 
nothing  about  this,  yet  their  conclusions  as  to  the 
fissures  absolutely  coincided  with  the  geological  con- 
clusions. I  had  also  marked  a  tree  with  an  arrow  to 
identify  the  existence  of  headings.,  and  the  hazel 
twigs  led  the  diviners  to  this  also." 

The  council  have  decided  to  adopt  the  course  sug- 
gested for  the  extension  of  the  headings,  the  result 
from  the  water-divining  and  from  the  geological  ex- 
amination being  the  same — that  there  are  still  large 
sources  of  water   untapped   on  Blackdown. 


Working-class  Housing  in  Devon. — In  his  report,  for 
the  year  ended  March  31st  last  Dr.  Nelson  Wood-Hill, 
medical  officer  of  health  to  the  corporation  of  Tiverton, 
mentions  that  the  first  part  of  the  council's  housing 
scheme  has  been  completed  by  tlie  erection  of  eighteen 
houses  on  a  pleasant  and  well-drained  site  in  Chapel- 
street.  The  houses  have  been  fully  occupied  since 
their  completion,  and  have  been  much  appreciated 
by  the  tenants.  Each  house  has  a  good  garden,  a 
bath,  a  separate  water-closet  and  yard.  Fourteen  of 
the  houses  have  a  large  living-room  and  scullery 
downstairs,  and  three  bedrooms,  while  four  have  in 
addition  a  parlour  and  hall  entrance,  and  for  this 
type  there  is  sharp  competition  when  a  vacancy 
occurs.  Dr.  Wood-Hill  congratulates  the  council  ori 
the  success  of  this  first  stage  in  their  endeavour. 
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Temporary  Buildings  for  SVIilitary  Purposes. 

1.— TIMBERS. 

By    G.    BERTRAM    HARTFREE,  f.s.i.,.  Surveyor    to    tlie   Alton,   Hants,   Urban    District    Council. 


Speedy  erection  and  low  initial  cost  being  of  im- 
portance in  the  construction  of  huts,  wood  is  generally 
used,  for  carcase  work,  and  for  the  same  reasons  soft 
woods  take  preference  over  the  harder  varieties. 
Among  the  former  in  common  use  in  the  British  Isles 
are  northern  pine,  larch,  white  fir,  and  occasionally 
pitch  pine.  In  France  and  Southern  Europe  cluster 
pine,  maritime  pine,  stone  pine,  and  possibly  cedar, 
being  the  local  timbers,  would  be  more  extensively 
used. 

To  the  absence  of  a  common  definition  may  be 
attributed  the  confusion  that  exists  in  respect  to  the 
northern  pine  (Pinus  sy / it. »rr is).  The  trees  producing 
the  wood  are  common  to  the  British  Isles  under  the 
name  of  Scotch  fir;  experts  appear  to  hold  the  opinion 
that  the  correct  name  should  be  Scots  pine.  It  is 
found  chiefly  in  Scotland,  but  is  very  common  on 
the  Bagshot  sand  formation  in  Surrey  and  Berks;  it 
is  also  found  on  the  lower  greensand.  The  timber  in 
L'eneral  use  has  been  imported  from  Sweden,  Norway, 
Jvussia  and  Germany. 

A  common  practice  in  specifying  is  to  describe  the 
wood  by  one  or  more  of  the  following  names ;  Red  fir, 
yellow  fir,  red  deal,  yellow  deal,  red  pine  and  yellow 
;  ine.    It  is  the  general  custom  of  quantity  surveyors 

I  use  the  names  "deal"  or  "fir"  to  define  rough 
■  r  wrought  wood — wrought  deal  for  joinery  and  rough 
fir  for  carcase  work. 

The  colour  of  the  wood  depends  upon  the  soil  in 
which  it  has  grown  and  varies  from  dark  straw  with 

1  red  tinge  to  a  pale  straw,  nearing  the  whiteness 
!  the  wood  of  the  Abies  exalsa.     A  typical  specimen 

may  be  taken  as  pale  straw  with  honey-coloured  grain 
markings. 

Timber  formerly  shipped  from  Memel  and  other 
Baltic  ports  is  of  a  reddish  hue,  and  especially  useful 
:or  joinery  of  fair  class.  This  colouring  must  not  be 
'  onfused  with  the  carmine  tint,  arising  from  a  form 
■1  decay  due  to  felling  at  improper  season. 

To  avoid  misdescription  the  author  suggests  that 
tlie  timber  should  be  referred  to  as  "  fir,"  qualified, 
irom  its  usual  yellow  colouring,  as  yellow  fir  to  dis- 
tinguish from  the  white  fir.  As  it  can  be  obtained 
under  some  2,000  difierent  brands  that  denote  shipping 
ports  and  grades  of  quality,  there  are  all-sufficient 
means  for  minute  description  without  confusion. 

Deal  is  the  correct  name  for  fir  timber  9  in.  or  11  in. 
in  width,  and  not  greater  than  6  in.  and  not  less  than 

2  in.  in  thickness,  and  this  name  should  be  adhered 
to  instead  of  the  practice  of  referring  to  deal  battens, 
deal  planks,  &c. 

The  use  of  the  names  "  red  "  and  "  yellow  "  pine 
should  be  confined  to  Canadian  red  pine  {Pinus  resinosa) 
and  the  American  yellow  or  white  pine  (Pinus  strobus), 
also  known  as  "  cork  pine  "  from  its  softness,  and 
Weymouth  pine,  after  Lord  Weymouth,  who  intro- 
duced the  tree  into  this  country.  The  Canadian  red 
pine  takes  its  name  from  the  red  colouring  of  its 
bark ;  the  wood  is  of  whiti.sli  colour.  The  wood  of  the 
Sequoia  pine  (Sequoia  fjiijanta)  and  the  redwood 
{Sequoia  semper)  have  occasionally  been  described  as 
red  pine,  and,  although  from  a  colour  point  there  is 
a  strong  claim,  the  common  names  of  the.se  trees  are 
sufficiently  distinct  to  warrant  the  use  of  no  other. 

The  white  fir,  or  spruce,  is  often  described  as  white 
deal.  Botanists  do  not  appear  unanimous  in  respect 
to  this  tree,  as  various  w'riters  use  some  seven  or 
eight  Latin  distinctions ;  but  the  most  common  appear 
to  be  Abies  excelsa  and  Picea  exceUa.  The  wood  is 
easily  distinguished  from  the  yellow  fir  by  its  extreme 
whiteness,  and  in  good  specimens  by,  in  addition,  the 
flowery  glint  of  the  medullary  rays.  Although 
commonly  u.^d  in  barrack  construction,  it  is  unsuit- 
able for  external  work,  as  it  does  not  "weather"  well, 
and  is  liable  to  crack  and  warp.  The  best  qualities 
are  useful  for  internal  joinery,  especially  for  stained 
work.  Medium  grades  may  be  used  for  upper  floors 
and  possibly  for  inside  match-boarding,  but  the  lesser 
qualities  are  not  desirable  in  building  works,  although 
u.seful  for  making  packing  cases. 

The  American  yellow  pine  is  useful  for  internal 
joinery,  but  should  not  be  fixed  outdoors ;  as  with 
white  fir,  inferior  qualities  are  suitable  only  for  cheap 
box  manufactures.  The  larch  (Larix  Kuropae)  is  a 
home-grown  timber  that  may  be  used    for    external 


work,  but  is  rarely  obtained  in  girth  sufficient  to 
warrant  its  use  other  than  as  posts,  rails  or  poles. 
More  attention  appears  to  be  given  to  the  time  for 
felling  the  larch  than  to  the  other  British  soft  timbers, 
which  appear  to  be  cut  irrespective  of  season  or  matu- 
rity, and  consequently  are  not  comparable  commer- 
cially with  the  imported  woods. 

Pitch  pine  is  strong,  and  in  ventilated  positions 
durable.  In  America  the  name  refers  to  the  wood  of 
the  Pinus  rigida,  but  experts  claim  that  the  pitch  pine 
used  in  England  is  obtained  from  -the  Georgia  pine 
{Pinus  Auslralis).  These  woods  are  more  costly  than 
yellow  fir,  and,  being  very  resinous,  are  of  an  in- 
flammable character;  thin  boards  are  liable  to  split 
or  warp. 

The  wood  of  the  Oregon  pine  or  Douglas  fir  {Pinus 
/Jou</lafsii)  has  an  appearance  like  the  pitch  pine ;  it 
is  very  hard,  but  has  not  the  "  sticky  "  characteristics 
of  the  pitch  pine,  although  it  is  said  to  be  equally 
inflammable.  A  much  similar  wood  is  imported  under 
the  name  of  Carolina  pine.  This  I  cannot  trace  as 
a  distinct  species,  and  believe  it  must  belong  to  the 
species  Pinus  Vouglaesii . 

Bass  wood  is  often  used  in  the  manufacture  of 
doors,  more  especially  those  imported  from  America. 
The  wood  known  in  the  British  workshops  under  this 
name  is  obtained  from  the  Tulip  tree  {Liriodendron 
luHfera),  more  commonly  named  in  the  United  States 
canoe  tree  wood,  owing  to  its  extensive  use  for  making 
dug-out  canoes,  or  saddle  tree  wood  from  the  appear- 
ance of  its  palmate  leaves,  the  upper  edge  of  w'hich 
is  similar  in  shape  to  a  saddle.  The  timber  is  of 
canary  colour  varying  to  light  green.  It  should  be 
noted  that  tulip  wood  is  obtained  from  a  totally 
different  tree — the  Physocalymna  Florida  of  South 
America. 

The  timber  known  in  America  as  bass  wood  is  of 
extreme  white  colour,  with  indistinct  grain  markings, 
and  is  obtained  from  the  linden  {Tilia  Americano). 
Both  "bass  woods"  are  suitable  for  internal 
doors. 

In  Southern  Europe  the  following  pines  are  connuon: 
Cluster  pine  (Pinus  pina<lrr),  the  stone  pine  {Pinus 
jnnea),  and  the  Maritime  or  Corsican  pine  (Pinus 
Laritio).  The  trees  of  these  species  have  many  simi- 
larities to  the  Pinus  sylvestris.  Differences  occur  in 
the  cluster  pine,  which  has  a  coarse  bark  with  vertical 
fissures,  a  much  larger  cone,  and  longer  needle  leaves. 
The  .stone  pine  has  exceedingly  large,  hard  cones, 
and  long  "  needles."  The  timbers  of  both  these  trees 
are  inferior  to  the  northern  pine. 

To  the  botanist  there  is  a  distinction  between  the 
maritime  pine  and  the  northern  pine.  As  with  spruce, 
authorities  disagree  as  to  the  correct  naming  of  the 
former  in  Latin.  Throughout  Southern  Europe  it  is 
found  in  a  wild  state  and  under  varying  local  names. 
The  colour  of  the  wood  varies  according  to  the  soil 
in  which  it  grows.  The  bark,  needles  and  cones  of 
this  tree  are  similar  to  those  of  the  Scots  fir,  and  the 
general  appearance  of  both  trees  is  alike,  except  that 
possibly  the  Corsican  pine  is  nearer  pyramidal  in 
shape.  "  The  timber  is  generally  similar  to  that  of  the 
yellow  fir,  is  equal  in  quality  for  constructive  pur- 
poses, and  for  general  description  might  be  classed  as 
the  Southern  fir. 

(To  he  continued.) 


Horse  v.  Traction  Haulage. — Referring  in  his 
annual  report  to  the  subject  of  tlie  removal  of  house 
refuse,  Mr.  J.  Siddalls,  the  borough  surveyor  of 
Tiverton,  states  that  in  that  town  the  practice  up  to 
the  present  has  been  to  deposit  the  material  in  a 
field.  "  The  steepness  of  the  road  leading  to  this 
place  of  deposit  has,"  says  Mr.  Siddalls,  "  materially 
increased  the  labour  and  cost  of  horse  haulage,  and 
it  becomes  a  serious  question  whether  this  work 
should  not  now  be  done  by  traction  haulage  instead 
of  by  horses.  While  the  war  is  in  progress  it  will 
not  be  possible  to  purchase  an  engine  and  trucks., 
but  I  trust  that  at  the  first  favourable  opportunity 
the  council  will  do  so,  as  I  am  convinced  that  in 
combination  with  the  work  of  stone  hauling  a  great 
saving  will  be  effected,  and  much  of  the  present  in- 
convenience prevented." 
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New  Municipal  Building,  Aberavon.' 

By  .lAMES    ROUBRIOK,  Borough  Kug-iueer. 


Thf  new  arcade  and  municipal  building  at,  Aberavon 
i,s  one  of  the  largest  structures  hitherto  erected  in 
the  district,  and  has  been  completed  at  a  co.st  of 
nearly  £15,000.  The  premises  occupy  a  prominent 
position  in  the  centre  of  the  town  adjoining  the  new 
mai-ket,  which  was  opened  in  1909,  and  are  situated 
within  oiie  minute's  walk  of  the  railway  station. 

The  building,  of  which  a  general  view  is  given  in 
Pig.  1,  has  three  frontages  to  the  main  streets— 116  ft. 
to  Church-street,  69  ft.  facing  the  Prince  of  Wales' 
Hotel,  and  109  ft.  to  Water-street.  Having  such  ex- 
tensive frontages  the  building  has  given  ample  oppor- 
tunity for  massive-treatment,  and  the  interior  is  quite- 
in  keeping  with  the  monumental  jsroportions  of  tin- 
exterior. 

The  project  included  the  construction  of  a  laijjc 
block  of  buildings  with  eighteen  lock-up  shops  on  tlie 
ground  floor, 
and  munici- 
p  a  1  offices 
and  police 
court  on  the 
first  floor. 
The  three 
main  eleva- 
tiojis  of  tlie 
Iniildinghave 
grey  Forest 
of  JJean  stone 
dressings 
with  Catly- 
l)rook  red 
brick  facings. 
The  main 
entrance  to 
the  arcade  is 
designed  with 
four  stone 
columns, 
having  alter- 
nate .  square 
and  circular 
blocks  of 
stonefluished 
on  top  with 
Ionic  capi- 
tals, and  sur- 
mounted by 
a  stone  facia 
and  moulded 
cornice  over. 
The  large 
pilasters  at 
the  corners  of 
the  building 
are  similarly 
designed,  as 
also  are  the 
main  win- 
dows to  the 
front.    Above 

the  co'jiing  the  building  is  finished  by  a  parapet  with 
gable  tops  and  stone  balusters,  and  a  stone  clock 
tower  rises  boldly  from  the  roof  to  a  height  of  60  ft. 
above  pavement  level. 

There  are  four  entrances  to  the  arcade — from 
Church-street,  the  Prince  of  Wales'  Hotel  Approach, 
Water-street,  and  the  new  market  respectively.  On 
plan  the  arcade  is  the  shape  of  a  cross,  with  a  through 
entrance  from  Water-street  to  Church-street,  and 
anotlier  from  the  Prin<'e  of  Wales'  Approach  to  the 
new  market.  The  arcade  is  covered  with  steel  roof 
trusses  and  Hope's  patent  glazing.  It  is  well  lighted, 
and  is  sumptuously  decorated.  The  nine  sliops  in 
the  arcade  have  mahogany  fronts,  and  the  fronts  of 
the  nine  shops  on  the  outside  of  the  building  w-ere 
executed  in  teak.  Fig.  2  is  a  plan  at  first-floor  level, 
showing  the  arrangement  of  the  municipal  offices  and 
the  police  court.  The  names  of  the  streets  below  are 
added  for  the  convenience  of  readers.  Figs.  3  and  4 
are  further  drawings  illustrating  the  subjoined  descrip- 
tion of  the  building. 

The  entrances  to  the  nninicipal  offices  and  the  police 
court  on  the  first  floor  arc  three  in  number.  That  to 
the  mruiicipal  offices  is  from  Water-street,  and  the 
police-court  section  has  two  enti-ances  from  Churcli- 
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street — one  for  general  use  and  the  other  for  the  con- 
veyance of  prisoners  to  the  lock-up  cells. 

Passing  in  at  the  main  entrance  in  Water-street 
one  comes  into  a  spacious  entrance  hall,  which  is 
paved  with  an  elaborate  design  of  mosaic.  The  prin- 
cipul  staiiease  is  executed  in  Mouchel-Henneliique 
ferro-concrete,  the  treads  being  grooved  and  finished 
liy  a  patent  pirocess  embodying  the  use  of  steel  dust 
embedded  in  the  concrete,  so  as  to  provide  a  non- 
slippery  and  wear-resisting  sm-face.  The  handrail  is 
in  polished  mahogany. 

At  the  top  of  the  staircase  there  is  a  wide  corridor, 
wliicli  leads  to  the  municipal  offices,  accommodation 
lii'iiiu  provided  for  the  following:  Over.seer,  rate-col- 
lertor.  accountant,  sanitary  insi)ector,  town  clerk, 
surveyor,  and  surveyor's  staff.  A  branch  corridor 
leads   from   the   fo|)  of  the  staircase    to    the    council 

chamber  and 
the     c  o  m - 
mittee   room. 
!  The     council 

i  chamber      i  s 

e  1  a  b  o  r  a  tely 
furnished, 
and  is  exe- 
cuted in  Aus- 
trian oak. 
Around  the 
walls  of  the 
chamber  is 
a  p  a  n  e  1 1  ed 
dado  6ft. high 
with  enriched 
]ilasterpanel- 
ling  above. 
The  ceiling 
is  panelled 
in  enriched 
plaster  drop 
moulds,  with 
.1  29-ni  girt 
plastei  cor- 
nice. In  the 
centre  of  the 
louf  IS  a  large 
lantern  light, 
with  an  en- 
iiL  bed  plaster 
tiieze.  The 
seating  for 
the  council 
is  circular  on 
plan,  the 
seats  being 
divided  up 
into  sections 
arranged 
radially,  so 
that  the  occu- 
pants look 
towards  the 
centre.  The  seats  are  of  tip-up  pattern,  with  a  sepa- 
rate locker  for  each  member,  the  arms  being  carved 
and  the  backs  and  seats  upholstered  in  morocco 
leather.  The  mayor's  chair  is  elaborately  finished, 
with  the  new  borough  arms  carved  on  the  back.  On 
each  side  of  the  mayor's  seat  are  two  fixed  tables — 
for  officials  and  the  Press.  A  long  seat  is  also  pro- 
vided in  the  chamber  for  the  ijublie. 

The  police  court  is  separated  from  the  municipal 
olHces  by  interior  walls,  and,  as  stated  previously, 
has  entrances  of  its  own.  The  main  staircase  is 
similar  in  design  and  construction  to  that  on  the 
Water-street  front  of  tlie  building.  The  police-court 
furniture  is  of  pitch-pine,  stained  and  varnished. 

The  court  is  designed  on  modern  lines,  and  its 
accommodation  and  ornamentation  will  compare 
favourably  with  other  police  courts  in  South  Wales. 
Leading  to  the  court-room  are  four  separate  entrances 
—three  for  the  public,  prisoners,  and  solicitors,  re- 
spectively, and  one  for  the  magistrates — from  the 
committee-room,  wliich  is  to  be  used  as  a  magistrates' 
retiring-room. 

Provision  is  made  for  five  lock-up  cells  for  male 
pri.soners,  and  an  equal  number  for  female  prisoners. 
Situated  on  the  right  of  the  first-floor  corridor  leading 
from  the  police  court  staircase  are  rooms  for  police 
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:iioers,  witnesses,  and  solicitors.  All  the  offices  in 
he  buikling  are  heated  Uy  gas  stoves,  and  the  police 
•urt  and  council  chamber  by  the  low-pressure  hot- 
V  Liter  circulating  system.  The  shop  floors  on  the 
round  floor  are  laid  in  red  piue  wood  blcu-k  floorin;;. 


which  cannot  be  destroyed  by  an  outbreak    of    fnc 

inside  the  building,  and  protection  against  the  risk 

of  fire  from  the  exterior. 
The  whole  of  the  ferro-concrete  construction  is  in 

nffiirdaucr  witli  Monchel-Hennebique  standard  prac- 
tice, now  so  well  known  that 
it  is  unnecessary  to  give 
detailed  particulars  in  this 
article. 

The  building  contract  was 
carried  out  in  a  highly  effi- 
cient manner  by  Mr.  Morgan 
Cox.  of  Abcravon,  from  the 
designs  of  the  writer,  who 
has  received  every  assistance 
\n  the  carrying  out  of  the 
work  from  his  assistant,  Mr. 
Fred.  T.  Cox.  Mr.  Ivor 
Owen  Jones,  of  Aberavon, 
acted  as  clerk  of  works,  and 
Messrs.  Mouchel  &  Partners. 
Limited,  were  represented 
liy  Mr.  Robert  G.  Clark, 
ASSOC. M. INST. C.E.,  their  dis- 
trict engineer  for  South 
Wales.  The  ferro-concrete 
work  was  executed  in  an 
entirely  satisfactory  manner 
by  Messrs.  W.  Thomas  & 
Co.,  of  Cardiff. 


Road  Tarring — In  his  re- 
port for  the  year  ended 
Marcli     ;nst     last,     Mr.     J. 


and  the  various  apartments  on 
the  fiist  floor  have  pitch-pine 
flooring. 

On  the  first  floor  of  the  nunii- 
cipal  offices  side  of  the  building 
ferro-concrete  stairs  lead  to  the 
flat  roof  and  clock  tower.  The 
clock,  with  four  dials  of  4  fl.  Gin. 
diameter,  is  of  the  electrical 
type,  and  was  supplied  by 
Messrs.  Gent  &  Co.,  of  Leicester. 
The  building  is  of  fire-resisting 
construction  throughout,  the 
floors  and  roof  and  staircases 
b.iug  constructed  in  Mouchel- 
Heniiebique  ferro-concrete  in 
accordance  with  the  working 
details  prepared  by  Messrs. 
L.  G.  Mouchel  &  Partners, 
Limited,  of  Westmijister. 
In     the    ground-floor      storey 

the  ferro-concrete  work  consists 

mainly  of  columns  for  the  sup- 
port of  lintels  carrying  the  ex- 
terior and  interior  walls  of  the 

upiier  .storey,  and    also    for    the 

support   of    ferro-concrete    floor 

l>eanis     and      arches    over    the 

arcade  entrances.      Part  of  the 

ground    floor    itself    is    also    of 

ferro-concrete,  and    so    are    the 

stairways    communicating   with 

the  basement  and  the  first  floor. 
With    the    exception    of    the 

enclosing    walls    and    the    area 

occupied    by    the    arcade,    the 

whole    of    the    upper    storey    is 

constructed     in     ferro-concrete. 

Some    portions    of    the   flooring 

are  of  the  beam  and  slab  type, 

but  the  larger  proportion  is  con- 

.structed  on  the  Mouchel  patent         ' — ■ 

hollow  monolithic  principle,  the 

supporting  beams  being  formed        Tliis.u-awiiigisasectio 

between  rows  of  concrete  tubes 
about  2  ft.  Sin.  wide  by  10  in. 
high,  and    covered    by  25  in.  of 

concrete.  The  result  is  a  floor  presenting  a  perfectly 
level  soffit,  suitable  for  jjlastering,  and  offering  most 
effective  resistance  to  transmission  of  sound  and  heat. 
All  the  stairways  and  flat  roofing  are  also  of  ferro- 
conciete,  thus  affording  means  of  iutercommuiiicatioii 


Fro.  4.— LoNoiTuiiiNA 
1  un  the  centre  line  in  Fig.  2,  aud  shows  the  interior  of  (lie  arcade.     The 
large  room  on  tte  first  floor  is  the  police  court 
Aberavon  Municipal  Bdilding. 

Siddalls,  the  borough  surveyor  of  Tiverton,  states  that 
during  that  period  the  surface  tarring  of  the  roadways 
ct  that  town  was  extended  to  the  secondaiy  streets, 
where  the  advantages  of  the  process  were  even  more 
conspicuous   thaji   in   I  lie   main   streets. 
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Law  Notes. 


The  Editor  will  be  pleased  tn  answer  any  questions  alfecting 
the  practice  ol  engineers  and  surveyors  to  local  authorities. 
Quefles  (which  should  be  written  leoibly  on  foolscap  paper, 
on  one  'ide  only)  sliould  be -addressed  to  me  t,anor,^ 
at  the  office  of  The  Surveyor,  accompanied  by  the  .■^/\t<irs 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published   siould    also    furnish    a    "  nom    de 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  AH  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction — i.e.,  without 
re  -  drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


QUERIES  AND  REPLIES. 
m  order  to  avoid  confusiori  querists  are  requested  to  use 
distinctive   words   as    noma    de   plume,     lite    letter   A,    com 
b^auoiis   such   as   X.l.Z..   and   words   such   as   ■' engineer 
ond  "surveycr,"  should  never  be  used. 


Building  By-laws;  "New  Building."— "Dubious" 
writes:  Mv  council  on  the  19th  day  of  March,  1914 
adopted  by-laws  with  respect  to  new  buildings,  and 
certain  matters  in  connection  with  buildings  in  their 
rural  distiict  which  were  allowed  by  the  Local  Govern- 
ment Board,  the  25th  day  oi  April,  1914.  A  firm  of 
builders— Messrs.  A— commenced  extensive  additions 
to  a  house  situated  in  my  council's  district  for  the 
owner- Mr.  B— but  no  plans  of  any  description  were 
stibmitted,  nor  notice  of  any  kind  given  to  me  or  the 
clerk  of  my  council  intimating  that  these  building 
additions  were  about  to  commence.  Hearing  from 
^ome  one  other  than  the  builder  or  the  owner  that 
these  buildings  were  in  progress,  I  inspected  the  site 
and  found  that  the  original  house,  which  wa^  a  large 
countrv  house  of  a  private  gentleman,  was  having 
extensive  additions  attached  thereto  in  the  shape  of 
a  new^  kitchen,  butler's  pantry,  servants'  hall,  scullery, 
coal-house,  and  water-closet,  with  bedrooms,  bath- 
room and  water-closet  over,  on  one  side,  a  large 
drawing-room,  22  ft.  by  24  ft.,  with  bedroom  and  dress- 
ing room  over,  on  the  other  side,  together  witli  a 
considerable  length  of  additional  drainage,  including 
inspection  chambers,  vent  pipes,  and  so  on.  Being 
under  the  impression  that  these  additions  constituted 
new  buildings,  to  which  the  above-mentioned  by-laws 
apply,  I  reported  to  my  council  the  fact  that  tliis  work 
wa's  in  progress  prior  to  plans  or  notice  of  it  having 
been  given  and  that  the  builder  was  acting  in  con- 
travention of  the  by-laws.  The  clerk  of  my  council 
ruled  that,  as  our  by-laws  were  made  under  the 
Public  Health  Act,  1875,  and  as  my  council  had  not 
adopted  the  Public  Health  Amendments  Act  of  1890 
or  the  Act  of  1907,  these  additions  did  not  constiuite 
a  new  building  or  new  drainage  under  their  by-laws. 
In  consequence  my  council  decided  to  take  no  action 
in  the  matter,  nor  require  plans  to  be  submitted  to 
me  by  the  builders— Messrs.  A.  The  points,  therefore, 
that  I  should  be  glad  of  your  opinion  on  are :  (1)  Do 
these  additions  constitute  a  new  building  to  which 
our  by-laws  apply  ?  (2)  Does  the  new  drainage  come 
under  these  by-laws  ?  If  so,  (3)  are  Messrs.  A,  wdio 
have  now  submitted  plans  on  behalf  of  Mr.  B,  the 
persons  against  whom  my  council  should  take  action  ? 
m  \aart  from  the  provisions  of  the  sections  referred  to, 
and  of  sec.  159  of  the  Public  Health  Act,  1875  it  is  a  question 
of  fact  whether  in  any  particular  case  a  building  is  a  new 
building"  (.James  v.  tVyrill,  1884,  48.J.P.,  725)..  In  the  case 
now  sulimitted  the  additions  are,  in  our  opinion,  so  sub- 
stantial as  to  enable  the  justices,  if  they  were  , so  miuded, 
to  hold  that  they  constituted  a  "new  building.  <^)  }es 
if  the  justices  hold  that  the  work  constitutes  the  erection 
of  a  "  new  building."      (3)  We  think,  yes. 

Cellar  Flooded  from  Sukchaeged  Sewer. — 
"  Idris  "  writes:  Thirty  years  ago  a  slop  sink  in  a 
cellar  underneath  a  grocer's  shop  was  connected  with 
tlie  local  authority's  sewer.  Three  years  ago  the 
cellar  was  flooded  owing  to  the  sewer  being  over- 
charged and  working  back  through  the  sink  into  the 
cellar.  The  occupier  of  the  premises  fixed  a  back- 
pressure trap  on  his  drain  to  prevent  a  recurrence 
of  the  nuisance.  It  now  transpires  that  there  is  an 
old  land  drain  conveying  surface  w-ater  in  the  floor 
of  the  cellar  which  is  connected  to  the  sink,  and  in 
times  of  heavy  rain  Uiis  surface-water  channel,  having 
no  outlet  though  the  drain  into  the  sewer  (it  being 
sealed  by  back  pressure  from  sewer)  floods  the  cellar. 
There  are  also  several  weepings  of  water  through  the 
cellar  walls.  The  surface-water  drain  does  not  take 
any  water  from  the  roads  or  property  of  the  local 
authority,  but  seems  to  collect  the  ground  w-ater,  and 
was  probably  in  existence  before  the  premises  were 
erected.  (1)  Has  the  occupier  of  the  premises  any 
claim  on  the  local  authority  for  damage  to  his  stock 
through  flooding  by  this  surface-water  drain,  or  (2) 
can  he  compel  the  local  authority  to  provide  an  outlet 
for  this  surface  water  from  his  cellar  ?    He  contends 


tliat,  liaving  enjoyed  the  privilege  for  twenty  years 
or  so,  the  local  authority  are  responsible  for  the 
carrying  away  of  this  water.  There  are  no  by-laws 
ill  force  in  the  district  dealing  with  such  cases,  nor 
are  there  any  local  Acts. 

(1)  We  think  not.  By  sec.  15  of  the  Public  Health  Act, 
1875,  it  is  provided  that  "  every  local  authority  .  .  .  shall 
cause  to  be  made  such  sewers  as  may  be  necessary  for 
effectually  draining  their  district  .  .  .  ";  and  by  sec.  19 
all  local  authorities  have  cast  upon  them  the  duty  of 
causing  the  sewers  belonging  to  them  to  be  constructed, 
covered,  ventilated,  and  kept  so  as  not  to  be  a  nuisance  or 
injurious  to  health,  aud  to  be  properly  ^;teun^el.l  and 
emptied.  No  action  will  lie.  however,  for  mjiiiy  taiiseil  by 
a  mere  omission  under  either  of  these  simIi'ihs,  m  the 
absence  of  negligence.  (2)  His  proper  lemeily  appears  to 
be  to  appeal  to  the  Local  Government  Boartl  under  sec.  '299 
of  the  Act. 


Dangerous  Structures. — "Doubtful"  writes:  In 
my  district  four  houses  have  been  in  a  ruinous, 
dangerous,  and  unoccupied  condition  since  1907.  A 
closing  order  was  made  twelve  months  ago  (the  pro- 
perty at  that  still  being  unoccupied),  and  a  demolition 
order  was  being  proceeded  with  when  an  injunction 
was  granted  to  the  owner  to  prevent  the  order  being 
carried  out.  But,  counsel  having  advised  that  for 
purely  technical  reasons  it  was  unadvisable  to  defend 
the  action,  it  was  not  defended,  and  the  closing  order 
is  dead.  As  the  property  is  a  great  source  of  danger 
to  the  public,  it  is  now  proposed  to  serve  a  notice, 
under  sec.  75  of  the  Towns  Improvement  Clauses  Act 
of  1847,  but,  the  property  being  unoccupied,  of  no 
value,  and  the  owner  residing  outside  the  district,  and 
apparently  having  no  means,  I  should  be  glad  to 
have  your  opinion  as  to  the  advisability  of  proceeding 
under  this  Act,  and  serving  a  notice  on  the  owner 
residing  out  of  the  district.  I  might  say  that  if  there 
is  a  possible  loophole  on  technical  grounds  the  owner 
will  take  every  advantage  of  it.  Perhaps  you  would 
le  good  enough  to  let  me  know  what  line  of  action 
you  would  advise. 

It  is  at  least  arguable  that  the  machinery  provided  by 
sec.  75  of  the  Towns  Improvement  Clauses  Act.  1847,  is  not 
applicable  to  the  circumstances  of  the  case  submitted — i.e., 
where  the  owner  is  not  resident  within  the  district  and 
there  is  no  occupier — for  the  section  seems  to  regard  the 
putting  of  the  notice  on  the  door  or  other  conspicuous  part 
of  the  premises  as  notice  to  the  occupier  rather  than  to 
the  owner.  If,  therefore,  the  owner  i«  inclined  to  be 
litigious,  he  will  probably  contest  the  action  cif  tlie  local 
authority  on  this  ground,  and  in  the  ah--e;irf  of  authority 
it  is  difficult  to  say  what  view  the  Court  ».iiiM  take.  It 
would  probably  be  safer  for  the  local  authority  to  proceed 
de  novo  under  the  Housing.  Town  Planning.  Ac.  Act.  1909. 
by  making  a  fresh  Closing  Order,  care  being  taken  to 
follow  strictly  the  procedure  laid  down  by  the  Statute,  and 
particularly  the  wording  of  the  prescribed  forms.  A  Closing 
Order  can  be  made  in  respect  of  an  unoccupied  house  {see 
the  amendment  of  the  definition  of  "  dwelling-house "  in 
sec.  .19  (1)  of  the  Act  of  1909,  and  Robertson  v.  King  (1901), 
•2  K.B.,  265). 


Dangerous  Buildings. — "A.  Z."  w'rites:  Which 
officer  in  an  urban  district  is  responsible  for  the  in- 
spection and  dealing  with  dangerous  buildings  ?  It 
would  appear  that,  under  the  Towns  Improvement 
Clauses  Act,  the  surveyor  is  the  officer  where  buildings 
are  dangerous  to  passengers  on  a  highway.  Should 
he  also  inspect  his  district  for  structures  likely  to  be 
dangerous  only  to  those  occupying  them,  or  should 
this  work  come  within  the  province  of  the  sanitary 
inspector  ?  If  the  latter  officer  is  the  person  to  deal 
with  such  structures,  does  he  treat  such  building  as 
a  nuisance  under  sec.  91  of  the  Public  Health  Act, 
1875  ? 

The  duties  of  the  surveyor  under  see.  75  of  the  Towns 
Improvement  Clauses  Act.  1847.  are  confined  to  the  case  of 
buildings,  &c.,  which  are  "  in  a  ruinous  state,  and  dangerous 
to  passengers  or  to  the  occupiers  of  the  77 -v-'' --ow/  build- 
ings."      A    structure    likely    to    be    daiii: -      n'       to     its 

occupiers  may  be  as  either  (1)  because  oi    1    ,   (  nrtural 

defects,  or  (2)  because  it  is  "in  such  a  ;,;.,;  lo  be  a 
nuisance  or  injurious  to  health"  within  iht  uiciuing  of 
sec.  91  of  the  Public  Health  Act.  1875,  or  (3)  because  it  is 
"  in  a  state  so  dangerous  or  injurious  to  health  as  to  be 
unfit  for  human  habitation  "  within  the  meaning  of  sec.  17 
of  the  Housing.  Town  Planning.  &c.,  Act.  1903.  As  to  (1). 
there  is  no  power,  so  far  as  we  are  aware,  to  deal  with  a 
building  dangerous  only  to  its  occupiers  becan^^e  ot  purely 
structural  defects,  unless  it  comes  within  the  rental  limits 
prescribed  by  sec.  14  of  the  Hou«inar.  Town  Planning,  ic. 
Act.  1909.  For  this  purpose  the  in^iiie.tion  1-;  made  by  any 
person  authorised  in  writing  by  t'u'  loral  authority  (sec. 
15  [21).  who  may  thus  appoint  either  tin-  -nrveyor  or  the 
sanitary  inspector.  As  to  (2),  in  thi^  ca-e  inspection  would 
be  by  the  sanitary   inspector.       As  to   (3),   in  this  case  the 
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inspection  must  be  either  by  the  medical  officer  of  health 
or  by  an  officer  designated  by  the  local  authority  but  acting 
under  his  direction  and  supervision — i.e.,  usually  the 
sanitary  inspector.  iSee  the  Local  Government  Board 
Housing.  Inspection  of  District.  Regulations,  September  2, 
1910.) 


DEPTFORD   BOROUGH    SURVEYORSHIP. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Si'kvbyob  readers 
with  a  view  to  making  the  injormation  given  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Carlisle  T.C.  (September  IWh.  Mr.  Edward 
Leonard). — i;9,o82  for  the  erection  of  thirty-six  work- 
ing-class houses.  —  The  town  clei'k,  Mr.  A.  H. 
Cellingwood,  stated  that  there  were  no  working-class 
houses  empty  in  the  city.  There  was  a  great  deal  of 
overcrowding  and  unfit  houses,  but  the  council  were 
hampered  in  dealing  with  the  matter  on  account  of 
the  lack  of  accommodation.  He  also  anticipated  that 
there  would  be  a  big  demand  for  houses  in  Carlisle. 
Whether  it  was  for  the  authorities  to  provide  them 
was  quite  another  matter.  The  inspector  pointed  out 
that,  there  being  a  deficit  of  about  £120  annually  on 
the  capital  charges,  it  would  require  the  rents  to  bo 
7s.  3d.  a  week,  and  not  5s.  3d.  as  proposed,  to  make 
the  scheme  self-supporting. 

APPLICATIONS  FOR  LOANS. 

Hayes  U.D.C.— £300  f..r  >tiiit  works. 
Ilford   U.D.C. — £870  for  a  generating  station. 
Shrewsbury    T.C— £22,030  for  the  erection   of    100 
liMii^.v  :iui\    Cl.oOO  for  street  works. 

LOANS  SANCTIONED. 

Belleek  R.D.C. — £4,080  for  labourers'  cottages. 

Carlisle  T.C. — £1,003  for  road  improvement. 

Huntingdon  T.C. — £10,000  for  forty  workmen's 
hous.^. 

Lowestoft  T.C. — £7,.500  for  sea  defence  works. 

York  T.C— £7,374  for  the  erection  of  cottages, 
£2,.50(J  for  the  erection  of  weights  and  measures 
offices,  and  £800  for  a  new  street. 

LOANS   REFUSED. 

Walsall    T.C— £40,000  f..r  widening  Lower  Bridge- 
West   Bromwich   T.C. —  £988  for  a   school  clinic. 
FORTHCOMING  INaUIRIES. 
OCTOUEIl. 

TOWN     PLANNING. 

8. — Hunslet.      (Mr.   Raymond  Unwin)  ...  — 


WIMBLEDON   DEPUTY  APPOINTED. 

Mr.  F.  Wilkinson,  deputy  borough  engineer  and 
surveyor  of  Wimbledon,  was  on  Tuesday  appointed 
borough  surveyor  of  Dei^tford,  at  a  salary  of  £450 
per  annum. 

Mr.  Wilkinson  was  educated  at  the  Higher  Grade 
School,  Bacup,  and  the  Municipal  School  of  Tech- 
nology, Victoria  University,  Manchester.  He  was 
apprenticed  to  Messrs.  Howard  &  Bullough's, 
Limited,  mechanical  engineers,  Accrington,  and 
gained  six  years'  experience  in  this,  branch  of  engi- 
neering. In  January,  1900,  he  was  appointed  engi- 
neering assistant  to  the  Corporation  of  Eawtenstall. 


Mil.  F.  Wilkinson,  assoc.m.inst.c.e.,  .\.m.i.mech.e.. 

The  uew  Borough  Surveyor  of  Deptford. 

In  May,  1903,  the  borough  engineer  of  Rochdale 
(Mr.  S.  S.  Piatt,  m.inst.c.e.)  offered  him  the 
appointment  of  engineering  assistant  in  the  tram- 
ways and  bridge  department  in  his  office,  which  he 
accepted.  He  was  engaged  in  supervising  the  con- 
struction of  the  tramways,  which  were  carried  out 
by  direct  labour.  In  April,  1907,  he  was  appointed 
by  examination,  out  of  nearly  200  candidates,  the 
deputy  borough  engineer  and  surveyor  of  Wimble- 
don,, under  Mr.  C.  H.  Cooper,  m.inst.c.e.,  and  he 
has  since  carried  out  many  important  works,  in- 
cluding an  open-air  bath  at  Wandle  Park,  sewers, 
underground  conveniences,  filters,  additions  to  the 
sewage  farm,  an  extension  to  electric  light  works, 
the  laying  out  of  recreation  grounds,  additions  to 
the  isolation  hospital  and  baths,  and  school  work, 
including  a  manual  training  centre  and  cookery 
school. 

Mr.  Wilkinson  is  an  associate  member  of  the 
Institution  of  Civil  Engineers  and  of  the  Institution 
of  Mechanical  Engineers,  a  member  of  the  Institu- 
tion of  Municipal  and  County  Engineers  <and  of  the 
Royal  Sanitary  Institute,  and  is  a  certified  sanitary 
iiisjiectcr. 

Dormitory    Space    In    Public    Institutions. — In  the 

House  of  Commons  on  Tuesday  the  President  of  the 
Local  Government  Board  was  asked  what  was  the 
recognised  cubic  space  per  individual  in  dormitories 
of  institutions  under  the  Local  Government  Board ; 
whether  the  rules  and  regulations  about  air  space  and 
numbers  allowed  in  recognised  and  inspected  insti- 
tutions had  been  altered,  relaxed,  or  suspended  since 
the  war ;  if  so,  in  how  many  cases ;  and  how  many 
individuals  had  been  so  adversely  affected.  Mr.  Long 
said  the  recognised  cubic  air  space  per  person  in  Poor- 
law  institutions  varied  from  300  ft.  to  2,000  ft.,  accord- 
ing to  the  class  of  persons  occupying  the  dormitories. 
The  certified  accommodation  of  four  metropolitan 
institutions  had  been  temporarily  increased  to  a  slight 
extent  since  the  w-ar,  but  the  greater  part  of  this 
increase  was  due  not  to  a  relaxation  of  the  general 
mle,  but  to  an  increase  in  the  number  of  rooms  used 
as  dormitories,  and  he  was  not  aware  that  any  persons 
had  been  adversely  affected  thereby. 
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.411  communications  in  regard  to  this  page  must  be 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-laue, 
Fleei-street,  B.C.  Envclniies  must  be  marked  "Assistants' 
Section"  in  the  top  left-hand  corner.  Correspondents  arc 
invited   to  submit  qucstinns  for  consideration  and  answers 

THE  MONTHLY   PREMIUM. 

Mr.   E.   HouLijciss,   iil   Walkden,  who   wa;;   iivvarck-d 
the    ureiiiiuiii    lor    August,    lias    selected — 
Prof.  Rankine'.-;.  "  \  .Manual  of  Civil  EiigineeriiiL;  " 

(GrifJiu),   and 
•■Waterworks    Distriluiliun,"    by   J.    A.    MePherson 
(Batsford), 
and  the.v  have  duly   been   sent  him. 
QUESTIONS. 
Tliis    week    answers    are   invited    to    the    following 
questions :  — 

500.  Sewage  Tank. — A  sewer  discharging  into  a 
sea  outfall  is  connected  to  a  storage  tank  /  feet  in 
length,  6  feet  in  breadth,  and  A  feet  in  height.  The 
tant  discharges  directly  into  the  sea  by  means  of  an 
orifice  a  square  foot  in  area,  connected  to  low-water 
level  by  a  short  pipe  of  the  same  area,  the  top  of  the 
tank  being  at  high-water  level.  Neglecting  losses 
due  to  friction,  and  assuming  that  no  sewage  is 
admitted  to  the  tank  during  the  period  of  emptying, 
that  the  tide  lias  a  range  of  r  feet,  and  that  the  tide 
.curve  is  harmonic,  find  approximately  the  time  taken 
to  empty  the  tank.      (Stud.Inst.C.E.) 

501.  Ventilation.— In  designing  a  system  of  venti- 
lation for  a  public  hall,  what  are  the  relative  advan- 
tages of  a  small  number  of  large  inlet  shafts,  com- 
pared with  a  large  number  of  small  shafts ;  and  at 
what  level  should  these  inlets  be  placed  ?  (C.  W.  P., 
WeUinglon.) 

502.  Theory  of  Beams The  cross-section  of  a  beam 

is  T-shaped,  the  upper  table  is  6  in.-  wide  and  1  in. 
thick,  the  vertical  web  is  5  in.  deep  and  J  in.  thick. 
.\t  a  certain  crosis-section  this  beam  is  subjected  to  a 
known  bending  moment.  Make  a  careful  sketch  to 
show  the  distril)Ution  of  the  stress  across  the  section 
produced  by  this  bending  moment.  (C.  W.  P.,  Wel- 
lington.) 

503.  Sewer  Construction AB    and    CD    are    two 

18-in.  stoneware  pipe  sewers,  intercepted  at  right 
angles  by  a  railway  in  a  cutting  with  slopes  of  1  in  2. 
The  fall  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  122-5;  0  =  120-75;  ground  level 
128-0,  and  level  of  railway  metals  106-50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewers,  is 
towards  D.  The  railway  company  will  not  allow  any 
sewer  to  pass  underneath  the  railway  unless  at  a 
greater  deiith  from  top  of  sewer  to  top  of  rails  of  4  ft. 
(E.  H.,  ^7alMen.) 

504.  Bridge  Design A  bridge  is  required  to  carry 

a  60-ft.  street  over  a  canal,  the  clear  span  being  40  ft., 
the  minimum  head  room  being  11  ft.  at  centre  and 
9  ft.  at  sides  above  normal  water  level.  The  ap- 
proaches are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  bridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.    (P.  W.,  Pontypridd.) 

505.  Retaining  Wall Design    a    retaining  wall    in 

reinforced  concrete,  giving  detailed  calculations.  The 
height  of  proposed  wall  35  ft.,  earth  retained,  dry 
gravel  ;    foundation  similar.     (H.   T.) 


REPLIES   TO   QUESTIONS. 
499.     Geodesy. — Describe  generally  (without  details) 
the   astronomical   observations  needed    to    locate  the 
starting-point  of  a  survey  in  a  new  country.     (E.  P.  C, 
Birmingham.) 

Before  considering  the  necessary  observations  to 
be  made  it  would  be  well  to  quote  a  few  astronomi- 
cal terms  by  way  of  explanation:  Latitude  is  the 
distance  of  any  point  on  the  earth's  surface  north 
or  south  of  the  ICquator  measured  on  a  meridian; 
co-latitnde  or  zenith  distance  is  90  deg.- altitude; 
longitude  is  the  spherical  angle  at  the  pole  l>el\veen 
the  meridian  of  Greenwich  and  the  meridian  of  anv 


to  the  questions  which  appear.  For  tlie  cvnlribations  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
m  boolcs  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


\i\dce  on  the  earth's  surface;  meridian  is  the  great 
i^irele  passing  through  the  poles  and  the  observer's 
position;  zenitli  is  the  point  directly  overhead  the 
ul).-!erver's  position;  altitude  of  a  celestial  body  i.-i 
the  vertical  ajigle  heluet-n  the  horizon  and  the 
body;  declination  is  Hh-  iIi-i.i  ii,v  of  a  celestial  body 
north  or  south  of  the  I'.iiuainr  oieasured  on  :■.  meri- 
dian; co-declination  is  90  deg.-- ii<-rliiiat  kiii  ;  local 
mean  time  is  the  time  used  in  e\'-i>'l:i.\  lili-.  riylit 
tiscension  ol'  a  celestial  body  c(Mie-i"iiiil-  to  tin' 
longitude  of  a  point  on  the  earth,  and  is  measured 
fiuMi  west  to  east,  and  expressed  in  hours,  minutes 
and  seconds,  and  twenty-four  hours  =  300  deg.  To 
locate  a  fixed  point  in  a  new  country  is  a  similar 
operation  to  finding  one's  position  at  sea,  and  the 
observations  necessary  are  those  which  enable  us 
to  find  the  meridian  or  true  north  latitude  and 
longitude.  To  find  the  meridian  or  true  north 
through  the  starting-point  is  very  imi^oitant,  as 
from  it  the  true  bearings  of  any  line  are  found. 
Tu  do  this  equal  altitudes  of  a  circumpolar  star 
stiuuld  be  observed.  Set  up  the  theodolite  over  the 
•itarting-ijoint  on  a  base  line  of  the  survey,  and 
sight  a  circumpolar  star  and  measure  the  horizontal 
angle  between  this  line  and  the  star,  and  also  note 
llu-  veitical  angle.  Now  clamp  the  upper  platv-  oi 
the  instrument  and  follow  the  star  until  it  has  au 
equal  altitude  on  the  opposite  side  of  the  pole,  and 
again  read  the  liorizontal  angle  from  the  given 
base  line.  The  mean  of  these  two  angles  is  the 
angle  between  the  meridian  and  the  line  whose 
bearing  is  required.  The  most  accurate  method  for 
finding  the  latitude  is  by  the  meridian  altitude  of 
tlie  sun  or  star.  A  theodolite  is  set  up  over  the 
starting-point,  and  the  meridian  altitude  of  the  sim 
or  star  is  measured  {i.e.,  its  altitude  at  culmination). 
Tlien  the  zenith  distance  =  90  deg.  altitude.  The 
sum  or  difference  (.according  to  tlie  culmination 
— upper  or  lower)  of  the  co-declination,  found  from 
the  Nautical  Almanac,  and  the  zenith  distance  is 
the  co-latitude,  and  the  latitude  =  90  deg.  — co-lati- 
tude. Longitude  by  moon  culminating  stars. — This 
is,  perhajis,  the  best  method  for  finding  the  longi- 
tude. It  consists  in  observing  the  local  mean  time 
of  the  meridian  transit  of  the  moon's  bright  limb, 
and  also  the  local  mean  time  of  the  meridian  transit 
of  a  fixed  star  near  the  moon,  and  whose  right 
ascension  is  known.  A  list  of  stars,  called  "  Moon 
Culminating  Stars,"  is  given  in  the  Nautical 
-Almanac.  From  the  time  intei-val  between  the  cul- 
minations, the  right  ascension  of  the  moon's  bright 
limb  at  the  in.stant  of  the  observation  may  be  found. 
In  tlie  Nautical  Almanac  the  right  ascension  of  the 
moon's  bright  limb  is  given  for  every  hour  for  both 
upper  and  lower  culminations,  and  the  variation  in 
right  ascension  is  also  given.  By  interpolating 
between  the  values  of  the  right  ascension  given  in 
the  Nautical  Almanac  we  can  find  Greenwich  mean 
time  corresponding  to  the  moon's  right  ascension 
at  the  time  of  olL-^ervation.  The  longitude  in  time 
is  then  the  difference  between  the  local  mean  time 
and  Greenwich  mean  time  of  observation.  This, 
converted  into  degrees,,  gives  the  longitude  in 
degrees.  In  taking  star  observations  it  will  be 
necessary  to  illuminate  the  cross  hairs;  otherwise 
they  would  be  invisible.  This  is  generally  done 
by  a  small  lamp  fixed  near  the  horizontal  axis  of 
the  telescope,  wdiich  is  made  hollow-  and  has  a 
piece  of  glass  at  its  extremity  to  admit  the  light, 
tn  observations  of  the  sun  it  will  be  necessary  to 
interpose  a  piece  of  coloured  glass  between  the  eye- 
piece of  the  telescope  and  the  sun.  <J.  G.  W., 
Downpalrieh.) 


The  data  required  for  the  commencement  of  a 
survey  in  unmapped  country  are  as  follows:  (1) 
Meridian,  or  true  north;  (2)  latitude,  or  distance 
north  or  south  of  the  Equator;  (3)  longitude,  or  dis- 
tance east  or  west  of  a  given  meridian—such  as 
that  passing  through  Greenwich;  (4)  local  mean 
time. 

(1)  There  are  numerous  ways  of  finding  meridian. 
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but  the  one  usuivlly  adopted  by  surveyors  is  by  one 
extra  meridian  observation  of  sun  or  star.  The 
formei-  body  is  most  commonly  used,  and  tlie 
azimuth  of  tlie  observed  Iwdy  is  obtained  from  tlie 
formula — 

cos  i  azimuth  =  y(sin  s  x  sin  (s  —  codec)  cosec  colat 
cosec  coalt) 
where  s  =  i  (colat  +  coalt  +  coJec) 
The  coalt  is  got  from  the  observed  altitude  i)l)laiued 
with  the  theodolite,  the  latitude  either  from  a  map 
or  as  in  (2),  from  which  one  can  obtain  oolat  =  90 
deg.  — lat,  and  the  codec  from  the  Nautical  Almanac. 
l!   should  be  noticed    that  when    observation.s    are 

i.ide  in  the  northerti  hemisphere  the  true  bearing 

i  the  observed  body  is  equivalent  to  360  de,t'.— 
azinuith  if  the  body  is  to  the  west  of  meridian,  wliile 
if  east  of  meridian  it  is  equal  to  its  azimuth.  Should 
the  observations  be  made  in  the  southern  henii- 
spiiere,  the  true  bearinjr  will  be  180  deg.  — azimuth 
it  observed  body  is  to  east  of  meridian,  and  180  detr. 
+  aziiuuth  if  to  west  of  meiidian.  Corrections  f<u 
refraction,  parallax  and  semi-diameter  are  omitted, 
as  details  are  not  required.  Local  mean  time  of 
observation  by  watch  and  longitude  are  required  to 
find  accurately  the  declination  of  the  sun,  the 
latter  being  obtained  from  (.3)  and  the  former  from 
(4).  The  horizontal  angle  between  the  survey  line 
and  the  sun's  centre  is  also  observed,  and  from 
this  angle  and  the  azimuth  is  obtained  the  required 
true  l)earing  of  the  survey  line. 

(2)  Latitude. -This  can  be  calculated  in  a  similar 
manner  to  tlie  above,  but  the  method  most  suited 
to  the  surveyor  is  to  take  an  observation  of  the 
altitude  of  a  celestial  body  at  its  culmination,  cor- 
recting the  same  for  refraction,  parallax  and  semi- 
diameter.  The  Nautical  Almanac  will  gi%'e  the 
declination  of  the  body,  and  from  these  facts  we 
can  find  the  latitude  according  to  the  following 
rules: — 

Northern  Hemisphere.— If  the  body  culminates  tn 
north  of  observer, 

(o)    Altitude    observed    at    upper   ruliiiiimtioii    lat    = 

alt  —  codec, 
(h)    altitiuie   observed    at    lower   culmination    lat   = 

alt  +  codec. 

If  the  body  culminates  to  south  of  observer  :  — 
(• )    when  declination  of  body  is  N  colat  =  alt  —  dec, 
(il)    when  declination  of  body  is  S  colat  —  alt  ■¥   dec. 
Southern  Hemisphere.— If  the  body  culminates  to 
north  of  observer. 

(e)    when  declination  of  body  is  S  colat  =  alt  —  dec, 
(/)   when  declination  of  body  is  N  culat  =  alt  +  dec. 

If  the  body  culminates  to  S  of  observer:  — 
(y)    altitude    observed    at    ujjper   culmination   lat    ^ 

alt  —  codec, 
(li)    altituHe  observed    at    lower   culmination    lat     = 

ale  +  codec. 

If  the  meridian  has  already  been   fonned.   tlieu. 

with  coalt,  codec  and  azimuth  given,  we  have 

sin  coalt  sin  azimuth 

sin  hour  angle   =    : 5 

"  sin  codec 

The  latitude  is  then  obtained  from  the  formula— 

sill  i  (azimuth   +  hour  angle) 

tan  i  colat  =   -: — —. — : ; pr 

sin  ^  (azimutli  —  hour  angle) 

X   tan  i  (codec  —  coalt) 

i3)  Longitude.— This  is  most  usually  obtained 
r  'in  a  chronometer.  The  local  mean  time  having 
been  found  (see  [4]),  it  is  compared  with  Greenwich 
time  as  indicated  by  the  chronometer,  the  difference 
being  the  longitude  in  mean  time.  This  is  converted 
into  degrees,  and  we  then  have  the  required  longi- 
tude. It  is  obvious  that  the  accuracy  of  the  result 
depends  upon  the  correctness  of  the  chronometer, 
and  should  the  longitude  be  required  very  accu- 
rately it  is  best  found  from  observations  of  moon 
culminating  stars.  The  method  is  to  observe  the 
local  mean  time  of  the  meridian  transit  of  a  fixed 
star  near  the  moon  whose  right  ascension  is  known. 
The  right  ascension  of  the  moon's  bright  limb  at 
the  instant  of  observation  can  be  found  from  the 
time  interval  between  the  culminations.  Suitable 
moon  culminating  stars  may  be  found  from  the 
Nautical  Almanac,  in  which  is  given  also  the  right 
ascension  of  the  moon's  bright  limb  for  every  hour 
for  upper  and  lower  culmination.  The  Greenwich 
mean  time  of  observation  of  transit  of  moon's  bright 
limfj — i.e.,  the  Greenwich  mean  time  correspoiidiu'.' 
to  the  moon's  right  ascension  at  the  time  of  obser- 
vation—can be  found  by  interpolating  l>etween  the 
values  of  the  right  ascension  given  in  the  Nautical 
Almanac,  and  it  is  obvious  that  the  longitude    in 


and 
con- 


time  is  the  difference  between  local  mean  tin 
(ji-eenwich  mean  time  of  observer.  This  i.^ 
verted  into  degrees  in  the  ordinary  way. 

(4)  Time.— The  extra  meridian  observation  of  .sun 
or  star,  as  in  (1)  and  (3),  is  the  best  method  of 
obtaining  local  mean  time.  If  wc  have  given  colat, 
eoalt  and  codec  we  liave 

.     ,  .  ,  /   /sin  (S  —  codec)  sin  (sin  colat) \ 

si!i  i  hour  angle   =    ».  /    ( : : : — ^ ■  I 

'\f     \  sin  codec  siu  colat  / 

Should   azimuth    be  given,   we  have   as  before 


siu  hour  angle 


nth  sin  coalt 


sin  codec 

It  is  necesiiary  to  note  that  the  hour  angle  is  the 
interval  of  time  in  degrees  between  the"  time  of 
observation  and  the  time  of  culmination.  The  time 
of  culmination  of  the  observed  body  mu.st  be  known, 
the  time  of  culmination  of  the  "  sun  being  12± 
equation  of  time.  The  hour  angle  must  be  con- 
verted into  lionrs.  minules  and  seconds,  and  sub- 
tracted from  the  time  of  culmination  when  observed 
body  is  east  of  meridian,  and  added  when  body  is 
west  of  meridian.  The  result  is  the  trtte  local  iiiean 
time  of  the  observation.  The  Greenwich  mean  time 
of  observation  should  be  noted.  In  all  observations 
both  faces  of  the  instrument  should  be  used.  No 
atleuipt  has  been  made  in  the  above  to  explain  the 
terms  alt,  dec,  iVc,  but.  they  can  be  readily  under- 
stood on  reference  to  any  standard  work  on  geodesy. 

(li.    K.   Xrw/,orl.) 


CThe  Editor  is  at  ail  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  genera!  interest,  points  of  daily  practice, 
*c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section,"  Questions  which  are  published  are  taken 
into  consideration,  as  w/eil  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


PERTH'S   PROPOSED   WATER   AND   SEWAGE 
DISPOSAL  SCHEMES. 

The  Special  Water  and  Sewage  Committee  ap- 
jiointed  by  the  Perth  Coriioration  has  prepared  for 
the  considoralion  of  the  town  council  a  report  on 
the  proposed  water  and  sewage  dispos^al  schemes. 
The  rcimrt,  wiii<:h  is  signed  on  behalf  of  the  com- 
mittee by  Lord  Provost  Scott  as  chairman,  states 
that  from  a  consideration  of  the  report  submitted 
by  the  engineers  it  will  be  seen  that  the  estimated 
<'ost  of  the  various  water  schemes  reported  on,  as 
modified,  is  as  follows:  — 

Bertha  scheme     No    1     eiO  1,000 

Bertha    scheme     No.    2 86,000 

Stormontfield    scheme 105,250 

Water  of  May   scheme 192,500 

In  order  to  arrive  at  a  fair  <:ompari.son  between 
tlie  Bertha  schemes,  and  the  Stormontfield  scheme 
there  would  have  to  be  deducted  from  the  cost  of  the 
last-mentioned  .scheme  the  extra  cost  of  damming 
at  Bertha— namely,  £300  per  annum— at  thirty  years' 
imrchase,   equal  to  £9,000. 

While  a  gravitation  supply  is  to  be  preferred,  it 
is  thought  the  initial  cost  is  very  much  more  than 
that  of  any  damming  scheme.  The  difficulty  of 
obtaining  such  a  supply  owing  to  the  .site  of  the 
town  and  the  configuration  of  the  surrounding  country 
makes  it  almost  imiio.-.sible  to  realise  this  idea  unless 
at  an  expense  beyond  the  power  of  the  community. 

Tlie  estimated  cost  of  the  city's  disposal  scheme, 
which  provides  for  the  extension  of  the  existing  out- 
flow sewer  to  the  electricity  station  and  the  erecting 
of  screening-house  and  other  necessary  works, 
amounts  to  £20,000. 

Apart  from  the  consideration  of  the  water  supply, 
the  committee  thouglit  that  the  removal  of  the  crude 
sewage  was  wholly  desirable  on  sentimental  grounds, 
but  more  especially  in  the  interests  of  the  salmon 
fishing  on  the  Tay,  in  which  the  city  has  so  much  at 
stake.  The  committee  is  encouraged  to  hope  that  if 
this  work  is  undertaken  on  the  lines  suggested  con- 
siderable monetary  assistance  would  be  received 
from  the  proprietors  of  the  salmon  fishing. 


Sanatoria. — The  Local  Government  Board  have 
issued  a  revised  list  of  sanatoria  and  other  resi- 
dential ins.titutions  approved  by  them  under  the 
National  Insurance  .\et,  1911,  for  the  treatment  of 
persons  in  England  (excluding  Mnnmoulhshire)  suf- 
fering  from   tuberculosis. 
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THINGS  ONE   WOULD  LIKE  TO   KNOW. 

(Contributed.) 
Why  is  it  that  there  are  still  appearing  advertise- 
ments asking  for  contracts  for  tire  removal  of  house 
refuse,  emptying  of  middens,  and  so  forth  ?  Has  it 
not  long  ago  been  proved  that  this  service  is  far  more 
satisfactorily  performed  by  the  local  authority  under 
their  own  administration  and  at  less  cost  to  the  rate- 
payers ?  Apropos  of  such  contracts,  is  it  a  fact  that 
in  a  large  camp  "  somewhere  in  England  "  a  contract 
of  this  kind  was  entered  into  by  the  military  autho- 
rities,, the  contractor  receiving  £140  a  week  for  the 
work'?  Is  it  tnie  that  the  local  surveyor  entered 
into  a  little  calculation  based  on  the  highest  pos- 
sible cost  of  labour  and  team  work^  and  estimated 
the  cost  at  only  £27  a  week  ?  What  about  war  profits 
and  taxation  ? 

*  •  •  * 

What  are  the  objections  in  Cumberland  to  the 
use  of  tar  on  the  roads  ?  Is  it  not  to  be  deplored 
that  these  roads,  excellently  constructed  as  water- 
bound  macadam,  should  be  left  .untreated,  with  a 
consequent  dust  nuisance  that  even  kills  the  beauti- 
ful mosses  growing  on  the  stone  walls  which  border 
the  roads  ?  Is  the  objection  based  on  horse  traffic, 
or  is  it  that  the  "authorities"  wish  to  squeeze  the 
Road  Board  into  giving  grants  for  the  whole  of  the 
work  of  tar-spraying  instead  of  only  for  a  portion  of 

the  cost  ? 

*  •  •  • 

Why  was  the  county  surveyor  of  Durham  selected 
to  advise  as  to  the  deplorable  condition  of  the  roads 
near  Salisbury  Plain  ?  Is  this  to  be  reckoned  as  an 
acknowledgment  of  failure  on  the  part  of  the  Royal 
Engineers  or  the  local  authorities  ?  Would  it  not 
be  well  if  H.M.  Office  of  Works  would  swallow  their 
pride  and  red  tape  and  act  in  a  similar  manner  with 
regard  to  the  roads  under  their  jurisdiction  ?  ' 

*  •  •  * 

Was  not  the  general  meeting  of  the  Royal  Sanitary 
Institute  at  Brighton  well  worth  attending,  if  only 
for  the  opportunity  given  for  an  inspection  of  the 
Indian  hospital  in  the  historical  Pavilion  ?  Is  not 
Colonel  MacLeod,  R.A.M.C,  to  be  heartily  congratu- 
lated on  the  ingenious  and  scientific  manner  in 
which  he  has  designed  and  carried  out  the  latrines 
and  other  sanitary  arrangements  for  the  occupants, 
who  are  composed  of  various  tribes  and  castes,  each 
one  with  his  own  peculiarities  in  connection  with 
"sanitary"   arrangements? 

*  «  *  • 

Are  there  not  many  other  ways  of  effecting  muni- 
cipal economies  than  that  of  stopping  very  needful 
sanitary  works  ?  Is  it  safe  to  stop  urgently  needed 
sewer  extensions,  or  additions  to  sewage  disposal 
works  ?  Should  not  the  water  supply  of  a  com- 
munity be  carefully  preserved  and  even  extended  ? 
What  would  happen  if  an  epidemic  broke  out  among 
our  troops  in  training,  or  even  among  a  civilian 
population  ?  Is  it  not  an  axiom  that  healthy  men 
make  good  soldiers,  and  should  we  not  be  on  our 
guard  against  this  cry  of  municipal  economy  when 
we  consider  the  terrible  risks  that  may  be  encoun- 
tered unless  the  most  careful  judgment  and  dis- 
crimination are  used  ? 

»  *  *  * . 

Should  we  not  be  helping  to  make  a  stronger  and 
more  virile  race  of  men  and  women  if  open-air 
bathing  were  encouraged  where  possible  instead  of 
in  artificially  heated  swimming  baths  to  be  found 
in  towns,  where  there  is  either  the  sea  or  a  river  ? 
Is  not  the  luxurious  and  enervating  warm  bath  re- 
sponsible for  a  good  deal  of  the  slackness  which 
seems  to  be  pervading  this  country  where  in  former 
times  there  were  strong,  vigorous  men  who  required 
little  or  no  "State"  support,  and  who  were  accus- 
tomed to,  and  looked  forward  to,  the  daily  cold  tub  ? 


SOMERSET   ROADS. 


Water  Purification  at  Morley.— There  was  formally 
opened  recently  in  new  i^remises  adjoining  the 
Morley  Town  Council's  waterworks  at  Cragg  Vale, 
Mytholmroyd,  a  new  filtration  plant.  In  the  past 
the  water,  after  leaving  the  reservoir,  has  been  sand- 
washed,  and  then  further  treated  on  the  outskirts  of 
Morley.  The  new  plant  will  supersede  both  these 
schemes.  The  water  will  now  leave  Cragg  Vale  direct  to 
the  consumer.  There  are  eleven  filters,  with  an 
average  output  of  83.000  gallons  a  day,  and  the  cost 
of  the  installation   is  over  £14,000. 


POrNTS   FROM   COUNTY   SURVEYOR'S   ANNUAL    REPORT. 

In  his  second  annual  report  as  county  surveyor 
of  Somerset,  Mr.  Edward  Stead,  assoc.m.inst.c.e., 
furnishes  the  following  details  relating  to  the  ex- 
penditure on  the  main  roads  of  that  county,  of 
which  there  are  953i  miles,  made  up  of  871'91  miles 
of  rural  and  81'd9  miles  of  urban  roads. 

Audited  expenditure,  1013-14 —         £  £ 

Rural  main  roads 87,588   =    100-46   per  mile 

Urban     „  „      15,859    =    194-36 

Total    ...       103,447   =   108-49 
Estimated  expenditure,  1914-15 —     &  £ 

Rural  main  roads 85,919   =     98-54         „ 

Urban     „  , 16,7.54    =   205-34 

Total    ...       102,673   =  107-68 
Estimated  expenditure,  1915-16 —     £  £ 

Rural  main  roads 79,692=  91-39 

Urban     „  17,441    =  213  76 


Total 


97,133   =   101-87 


It  should  be  noted  that  these  sums  do  not  include 
amounts  allowed  for  establishment  charges  or  those 
granted  towards  surface  tarring  and  improvements 
on  rural  main  roads. 

Of  the  rural  main  roads  20-21  miles  are  maintained 
directly  by  the  county  council's  own  workmen, 
446-01  miles  are  maintained  directly  by  the  rural 
district  council's  own  workmen  in  nine  districts, 
71-43  miles  are  maintained  partly  by  direct  control 
and  partly  by  contract  in  one  district,  and  334-26 
miles  are  still  maintained  by  the  contract  system  in 
six  districts.  The  fourteen  urljan  authorities  that 
have  claimed  to  retain  control  contain  63-78  miles, 
and  the  five  contracting  districts  17-81  miles  of  road. 

Mr.  Stead  observes  that  the  outbreak  of  the  war 
considerably  interfered  with  the  year's  work,  and  in 
some  districts  it  was  found  impossible  to  obtain  the 
full  supply  of  materials  either  for  ordinary  main- 
tenance or  for  works  under  Road  Board  grants. 
Considerable  rearrangement  of  the  estimates  for 
1915-16  has  been  necessitated,  owing  to  the  partial 
stoppage  of  Road  Board  grants  and  the  general 
shortage  of  labour. 

With  a  view  to  meeting  any  emergency  that  might 
arise  from  lack  of  employment  in  the  county,  several 
schemes  for  relief  works  have  been  prepared  or  are 
in  preparation,  the  most  notable  of  which  is  perhaps 
a  proposed  new  road  between  Wells,  Cheddar  and 
Weston-super-Mare,  the  survey  for  which  is  well  in 
hand. 


HIGHWAY   WORK   AT  TIVERTON. 


WAR-TIME  DIFFICULTIES. 

In  his  last-issued  annual  report  Mr.  J.  Siddalls, 
the  borough  surveyor  of  Tiverton,  mentions  that  tlie 
surface  of  the  principal  main  roads  for  about  a  mile 
out  of  that  town  were  tarred  during  the  twelve  months. 
Owing  to  favourable  weather  in  the  early  part  of  the 
season  the  work  was  done  earlier  than  usual,  and  the 
effect  was  seen  at  its  best,  not  only  with  regard  to 
tire  abatement  of  the  dust  nuisance,  but  also  in  the 
preservation  of  the  surface. 

"  In  the  case  of  violent  storms,"  Mr.  Siddalls  ob- 
serves, "  the  damage  caused  by  washing  off  the  bind- 
ing and  loosening  tlie  metalling  is  entirely  prevented 
where  the  roads  are  tarred,  and  a  great  saving  is 
effected." 

The  work  on  the  highways  was  somewhat  retarded 
by  the  difficulty,  in  consequence  of  the  war,  of  getting 
deliveries  of  material.  Fortunately,  however,  good 
stocks  had  been  obtained  early  in  the  season,  so  the 
inconvenience  was  discounted  to  a  large  extent;  but 
the  difficulties  in  this  direction  are  expected  to  be 
much  increased  during  the  coming  year,  both  with 
regard  to  material  and  also  from  the  scarcity  of  labour, 
as  no  fewer  than  fourteen  men  volunteered  or  were 
called  up  for  active  service  in  the  early  stages  of  the 
war.  and  others  left  later  on. 

It  will  not  be  possible  to  do  all  that  is  required. 
Iiut  the  principal  main  roads  will  be  kept  in  as  good 
condition  as  circumstances  will  permit,  and  no  work 
will  be  undertaken  that  can,  without  detriment,  be 
]>ostponed  until  more  favourable  conditions  prevail. 


September  24,  1915. 


AND    COUNTY    ENGINEER. 
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MUNICIPAL  TRAMWAYS   ASSOCIATION. 

FOURTEENTH   ANNUAL  CONFERENCE:   PRESIDENTIAL 
ADDRESS. 

riie  fourteenth  annual  mnference  of  the  Municipal 
Tramways  Association  opened  at  the  Surveyors'  In- 
stitution, Great  George-street,  London,  yesterday 
morning,  when  Alderman  H.  Linsley,  j.p.,  chairman 
of  the  Salford  Corporation  Tramways  Committee, 
addressed  the  members  for  the  second  time  in  Uie 
capacity  of  president.  Alderman  Linsley  was  first 
elected  to  the  presidential  chair  in  September,  1913, 
and  in  the  ordinary  course  of  things  last  year's  meet- 
ing would  have  been  hold  at  Salford.  The  outbreak 
of  war,  however,  necessitated  the  usual  procedure 
connected  with  the  annual  conference  being  sus- 
pended, and  a  formal  meeting  only  was  held  in  order 
to  comply  with  the  Articles  of  Association.  At  that 
meeting  Alderman  Linsley  was  re-elected  as  president, 
but  the  hopes  which  he  then  expressed  that  by  the 
end  of  another  twelve  months  hostilities  would  have 
ceased  have,  unfortunately,  not  been  realised,  and 
the  conference  arrangements  have  therefore  again 
been  modified,  Uie  agenda,  apart  from  the  delivery 
of  a  short  presidential  address  and  the  transaction 
of  formal  business,  merely  providing  for  informal  dis- 
cussions on  tramway  matters  as  affected  by  the  war. 

The  council  of  the  association,  said  the  president, 
in  his  address,  had  been  kept  busy  with  sundry 
matters  which  affected  seriously  tramway  interests; 
for  example,  during  the  past  year  the  association  had 
been  successful  in  pressing  their  claims  for  protective 
clauses  against  the  efforts  of  railway  companies  to 
run  omnibu.?es  and  road  vehicles  over  the  public 
highways.  The  council  had  also  given  close  con- 
sideration to  the  vexed  question  of  the  allocation  of 
the  burden  of  road  maintenance  as  between  road 
users,  and  had  kejJt  closely  in  touch,  through  their 
Parliamentary  agents,  w'itli  the  Government  depart- 
ment considering  the  matter.  In  that  and  other  im- 
portant matters  the  interests  of  mimicipal  tramways 
had,  he  thought  they  would  agree,  been  carefully 
guarded  and  watched,  and  the  association  was  to  be 
congratulated  upon  an  active  and  live  executive 
council. 

It  v/as  recognised  that  upon  many  matters  of  im- 
IHjrtanee  it  was  in  the  interests  of  tlie  association  to 
join  hands  with  other  similar  bodies  who  had  like 
interests,  and  with  that  laudable  and  proper  object 
in  view  several  conferences  had  taken  place  with 
representatives  of  other  associations — such  as  the 
Association  of  Municipal  Corporations,  the  Tramways 
and  Light  Railways  Association,  the  Institute  of  Muni- 
cipal Treasurers  and  Accountants,  and  the  Incor- 
porated Municipal  Electrical  Association.  That 
gradual  welding  together  of  large  associations  aiming 
at  a  common  object  could  not  but  mean  good  for  all 
concerned,  and  was  in  the  interests  of  municipalities 
as  a  whole. 

The  council  had  seen  that  the  technical  and  engi- 
neering side  of  tramway  activities  should  not  be 
neglected,  and  were  taking  a  keen  interest  in  the 
development  of  various  types  of  vehicles  which  had 
come  into  use  since  the  inception  of  the  orthodox 
tramcar  with  its  wheels  and  rails,  such  as  the  petrol- 
motor  omnibus  and  the  trackless  trolley  car,  and  even 
later  still  the  battery  vehicle.  A  representative  had 
been  appointed  on  a  committee  of  the  Incorporated 
Municipal  Electrical  A.^sociation,  comprising  repre- 
sentatives of  vehicle  manufacturers,  electric  supply 
companies,  and  other  kindred  bodies,  which  had  been 
formed  to  encourage  the  development  of  electric 
vehicles. 

Technical  questions  affecting  public  safety  had  had 
consideration,  and  joint  conferences  had  taken  jilace 
with  representatives  of  tlie  Tramways  and  Light  Rail- 
ways Association  on  the  question  of  defects  in  tramcar 
controllers,  which  it  appeared,  according  to  the  Board 
of  Trade,  had  in  the  past  contributed  towards  acci- 
dents. It  was  to  be  hoped  that  the  efforts  of  our 
technical  men  would  be  rewarded  with  a  mea.snrc  of 
success,  thoufrh  the  fact  must  never  he  forgotten  that 
while  the  municipal  tramways  of  this  country  were 
carrying  enormous  masses  of  people  every  day,  the 
percentage  nf  accidents  was  extremely  low,  and  it 
would  not  be  difficult  to  prove  that  tramway  travelling 
was  about  the  safest  of  all  methods  of  mechanical 
traction  at  present  in  vogue. 

FINANCIAL    QUESTIONS. 

The  association  had  not  been  idle  in  connection  with 
financial  questions  as  affecting  municipal  tramways, 
and  they  were  now  bnsil.y  engaged  in  negotiations 
with  other  association.-;  having  similar  interests,  with 


a  view  to  obtaining  a  standard  and  equitable  system 
of  assessment  for  income  purposes  in  respect  of  motor 
tmniibuses.  They  had,  in  addition,  been  in  negotia- 
tion with  the  Institute  of  Mmiicipal  Treasurers  and 
Accountants  with  respect  to  the  proper  allocation  of 
interest  on  tramway  funds'  bank  balances  and  other 
matters. 

It  was  pleasing  to  note  that  the  representatives  of 
the  institute  had  agreed  with  the  principle  that  tram- 
way funds  should  be  fully  credited  with  all  the  in- 
terest which  was  obviously  their  due. 

Such  a  world-wide  disturbance  as  was  now  happen- 
ing could  not  fail  to  have  had  varying  effects  on  the 
business  undertakings  in  which  they  wore  all  more 
particularly  interested— i.e.,  municipal  tramways.  He 
iliought  it  would  be  admitted  that  they  did  form  a 
very  important  branch  of  the  business  life  of  this 
country  when  they  found  that  at  the  present  moment 
£5l),000,0:;0  of  capital  was  stmk  in  municipal  tramway 
enterprise  alone,  and  over  55,000  employees  were 
directly  connected  with  their  several  undertakings. 

TBAMWAYllEN    AND   THE    WAK. 

It  was  very  gratifying  to  know  that,  as  a  result  of 
the  ajipeal  to  the  men  of  this  country  to  come  for- 
waYd  and  help  to  meet  the  impending  danger,  over 
16.000— or  30  per  cent — of  the  municipal  tramway  em- 
ployees had  gallantly  responded.  Many  of  these  men 
bad  nobly  laid  down  their  lives  in  their  country's 
cause,  and  many  more  had  sustained  pain  and  suffer- 
ing from  wounds  and  other  causes;  bvit  their  com- 
rades and  their  employers  would,  he  was  sure,  see 
tliat  their  names  and  deeds  were  not  forgotten,  and 
that  in  time  to  come  they  would  all  look  back  with 
satisfaction  and  pride  at  the  loyalty  displayed  by  the 
tramwaymen  of  the  country  in  this  great  and  historic 
war. 

The  raising  of  such  a  large  army  as  they  were  now 
proud  to  know  existed  had  naturally  taken  from  the 
industrial  and  other  areas  numbers  of  people  who 
compri.sed  daily  passengers  on  the  tramcars,  and  con- 
sequently it  was  not  surprising  to  find  that  heavy 
reductions  in  incomes  had  been  sustained  by  many 
tramway  undertakings.  In  addition  to  these  reduc- 
tions of  income,  most  of  them  had  had  to  face  also 
heavy  increases  in  expenditure  brought  about  by  the 
general  system  of  paying  either  full  or  part  wages  to 
tramwaymen  who  had  enlisted,  and  he  might  say 
that  this  item  to  the  present  date  reached  the  figure 
of  .)>58O,O00  in  municipal  tramways  alone.  There  had 
been  also  the  further  payment  of  war  bonus,  or  other 
extra  consideration  to  meet,  in  addition  to  the  in- 
creased cost  of  materials. 

Referring  to  the  employment  of  female  labour,  the 
president  added  that  it  was  interesting  to  know  that 
there  were  throughout  the  country  upwards  of  1,700 
women  at  the  present  time  engaged  in  traffic  work 
alone  in  connection  with  municipal  tramways,  and 
tliat  possibly  that  number  would  be  increased  very 
materially  in  the  near  future. 


A  Handy  Road  and  River  Map. —The  "Hex" 
Motor  Spirit  Map  of  the  Thames,  issued  by  the  Bow- 
ring  Petroleum  Company,  Limited,  of  Finsbury-court, 
Finsbury-pavement,  E.G. — a  firm  associated  with  the 
Anglo-Mexican  Petroleum  Products  Company,  Limited 
— is  an  excellent  little  production  which  should  not 
fail  to  secure  the  appreciation  of  motorists  and  river 
men.  The  map  is  printed  in  sections,  covering  in  all 
some  thirty-six  pages,  and  shows  in  colours  all  roads, 
locks,  weirs,  woods  and  parks,  towing-paths,  and  golf- 
club  houses  between  Westminster  and  the  source  of 
the  river — a  distance  of  164  miles.  The  booklet  is 
obtainable  from  any  bookseller  at  Is.  nett,  but  we 
understand  that  the  Bowring  Company  are  distribu- 
ting a  large  portion  of  the  first  edition  to  users  of 
"  Mex  "  motor  spirit. 

Highway   Maintenance    in    Belper   Rural    District 

During  the  twelve  niontlis  covered  by  the  last-issued 
annual  report  of  the  surveyor,  Mr.  Robt.  C.  Cordon, 
the,  nett  cost  of  highway  maintenance  in  the  rural 
district  of  Belper  was  £5,010,  equal  to  £30  18s.  6id.  per 
mile — a  slight  reduction  on  the  previous  year.  The 
council's  steam  roller  consolidated  5,543  tons  of  .stone 
during  the  period  in  question.  The  area  of  roadway 
covered  was,  approximately,  73,390  super,  yds.,  show- 
ing a  daily  average  of  367  sq.  yds.,  with  27f  tons  of 
stone,  each  covering  Hi  yds.  The  cost  of  consolida- 
tion per  ton  was  13-57d.  Mr.  Cordon  mentions  that 
the  roller  (an  Aveling  &  Porter  10-ton  compound  en- 
gine) has  been  in  constant  work  for  eighteen  years, 
and,  in  addition  to  rolling  the  council's  roads,  has 
earned  a  sun)  of  £889  for  hire.  The  engine  is  still 
in  good  working  order. 
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Municipal  Woric  in  Progress  and  Projected. 

fhe  Editor  invites  the  co-operotion  o/  Sdrvbyoe  readers  with  a  view  to  makine  information  given  under  this  head  as 

complete  and  accurate  as  possible. 


Tlie  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings— Ilford;  housing  and  town  planning— 
Chester-ie-Streel;  roads  and  materials— Aylesbury ; 
sewerage  and  sewage  disposal — Ashton-under-Lyne, 
Bradford.  Wolverhampton;  water,  gas  and  electricity 
— Brigg,  Lowestoft,  Sheffield,  Wallasey.— Particulars 
of  other  projected  works,  will  be  found  on  ovn- "  Local 
Government   Board    Inquiries "    page. 

BUILDINGS. 

Bourne  U.D.C. — The  Sanit.ary  Committee  report 
that  they  have  secured  a  site  for  a  temporary  hospital, 
should  .such  a  building  be  necessary. 

Doncaster  T.C. — A  public  convenience  is  to  be 
erected  in  North  Bridge-roiid,  at  an  estimated  cost  of 
£230. 

Ilford  U.D.G. — The  council  have  resolved  that  tlie 
proposed  public  library  be  not  built  \uitil  after  the 
war,  and  that  the  Carne,aie  Trust  be  requested  to 
postpone  their  promised  grant  of  £6.(11)0  towards  the 
rest  of  the  scheme. 

Kiveton  Park  R.D.C.— It  has  been  decided  to  build 
I,  mortuaiy  at  a  cost  of  CUKl. 

Maldon  R.D.C. — The  sanction  of  the  Local  (govern- 
ment Board  is  Ijeing  asked  to  a  .scheme  for  tlie  pur- 
chase of  a  school-house  at  St.  Lawrence  for  hosjiital 
purposes. 

HOUSING    AND    TOWN  PLANNING. 

Chester-Ie-Street  R.D.C— The  pansh  <«Muiei]  have 
Mil.inilleii  a  ve(pie>t  lliat  the  rural  council  should  iMiihl 
a   number  ef   Hdikiucu's  dwellings  at   Birtlcy. 

Downpatrick  R.D.C. — The  council  have  veceivid  (he 
Local  Government  Board's  sanction  for  the  payiueni 
of  a  £10  war  bonus  to  each  of  the  contractojv.  hu- 
building   laboiirers'    cottages. 

Spilsby  R.D.C— The  Local  Government  Board  have 
lulvisi.Ml  the  council  to  prepare  a  scheme  for  the  pro- 
vi^iiiii  (if  not  less  than  six  houses  at  Wainfleet. 

Wimbledon  T.C— In  the  course  of  his  recently 
)iublished  report  on  sanitary  matters,  the  sanitary 
inspector,  Mr.  Johnson,  says:  "During  the  year 
house-to-house  surveys  were  carried  out  at  393 
houses.  One  of  the  chief  outstanding  facts  revealed 
by  these  inspections  is  the  total  absence  of  any 
proper  accommodation  for  the  occupiers  to  store 
food.  The  general  provision  appeared  to  lie  a  cup- 
hoard  under  the  stairs  in  the  passage  or  kitchen, 
or  o?ic  imiu'ovised  by-  means  of  an  old  box  in  the 
scullery,  all  without  light  or  ventilation  to  the  ex- 
ternal air.  It  is  inifortunate  that  the  building  by- 
laws do  not  permit  the  local  authority  to  insist  upon 
the  provision  of  adequate  acconuuodation  for  the 
storage  of  food.  In  several  of  my  previous,  annual 
reijorts  I  called  the  council's  attention  to  this 
uiatter.  and  as  a  result  power  to  enforce  the  provi- 
sion of  adequate  food  storage  accommodation  in  new 
houses  is  granted  by  sec.  72  of  the  Wimbledon  Coi- 
poration  Act,  1914." 

Wlmborne  R.D.C — The  medical  officer  of  health 
stated  recently,  in  the  course  of  his  official  report: 
"Mud-walled  and  thatched  cottages  are  still  preva- 
lent. Some  have  fallen  to  hand,  when  they  are 
found  to  lie  hardly  worth  repairing.  Some  are  still 
occupied  by  lifehold  tenants,  and  here  many  are  ton 
poor  to  put  them  in  thorough  repair.  The  housing 
of  the  working  classes  in  the  district  is  on  the  whole 
good,  but  more  accommodation  is  wanted,  specially 
ceHagi's    with    three   hedrnnms.    rented   about   '2s.   (id.'" 

ROADS    AND    MATERIALS. 

Aberdeen  T.C. — The  i'nr|>oratinn  have  called  upon 
'.be  owners  to  make  U)!  Iliversidc-road  for  a  distance 
i!f  1,000  ft. 

Aylesbury  U.D.C. — It  has  been  agreed  to  carry  out 

|M\ii!t;  workr-  in  St.  .Mary's-square  and  New'-street. 

Blaydon  U.D.C.  —  The  county  council  have 
sanctioned  a  grant  not  exceeding  .£.500  for  kerliiug  aiul 
tar-paving  footpaths  at  Rowlands  Gill. 

Bradford-on-Avon  U.D.C — The  surveyor,  Mr.  H.  B. 
Lees,  reported  that  he  expected  to  be  able  to  reduce 
tlie  main  road  expendiUn-e  next  year  by  £100,  but 
that  he  was  negotiating  with  the  county  surv-eyor  to 


grant  this  amount  each  year  for  widening  Frankleigh 
Tlop-road,  to  reduce  the  cost  of  maintenance  on  the 
road,  otherwise  the  expenditure  would  probably  rise 
again  in  a  year  or  so.  It  was  a  difficult  time  to  ask 
for  improvements.,  but  this  would  mean  economy  in 
maintenance.  He  estimated  the  totill  cost  of  filling  in 
the  ditch  and  widening  the  roadway  from  13  ft.  to 
18  ft.  at  £460. 

Bridgwater  R.D.C — The  county  council  are  being 
ajipealed  to  for  an  e.xtra  grant  of  £790  for  main  road 
niaiiiten.-ince. 

Brjdport  T.C. — The  borough  surveyor,  Mr.  F. 
Cooper,  has  been  asked  to  prepare  .a  plan  and  esti- 
nurte  for  the  improvement  of  the  road  at  West  Bay. 

Carmarthen  CC — Two  claims  in  respect  of  injuries 
alleged  to  have  been  sustained  by  falling  on 
roads  came  before  the'  Main  Roads  Committee 
recently.  Mr.  Mervyn  Peel  said  he  was  afraid 
it  was  the  old  story  of  their  roads  being  very 
slippery  aiter  tar-spraying.  Rev.  A.  Fuller  Mills 
thought  this  question  was  really  becoming  serious, 
for  on  every  hand  they  had  complaints  of  the  sliii- 
lieriness  of  the  roads.  The  council  ought  to  take  the 
whole  question  into  consideration.  The  roads  were 
now  made  for  motor  cars,  there  was  no  doubt  about 
it,  and  not  for  ordinary  vehicular  traffic.  ^Ir.  Barratt 
Evans,  Llanstephan,  said  if  chippings  were  laid  along 
the  worst  portions  of  the  road  it  would  be  a  great 
improvement.  Mr.  Ben  Evans.  Pencader,  said  all 
the  accidents  were  not  due  to  tar-macadam.  Acci- 
dents occurred  before  it  was  used. 

Chippenham  R.D.C. — With  reference  to  a  letter 
from  the  secretary  of  the  Itciad  Board,  asking  if  the 
counrU  could  let  them  have  the  use  of  any  plant,  such 
as  steam  rollers,  and  men,  if  possible  for  two  or  three 
months,  the  surveyor,  Mr.  A.  H  Lapham,  stated  that 
he  had  replied  provisionally  that  he  would  recom- 
mend his  council  to  let  them  have  the  use  of  a  1.5-ton 
roller,  together  with  a  scarilier,  water  cart,  &c.,  and 
men  at,  say,  4.5s.  6d.  per  day.  The  council  decided 
to  leave  tho  settlement  of  terms  to  a  committee. 

Clown  R.D.C— The  surveyor,  Mr.  J.  T.  Pears,  has 
rereived  inslruelions  to  prepare  a  sclieme  for  street 
ini|iruveineut   al   .lubilee  Park. 

Dungannon  R.D.C — A  letter  was  received  recently 
from  the  Tyrone  County  Council  intimating  that  they 
had  resolved  to  have  no  "main  roads"  in  the  coiudy. 
Mr.  Harkin,  J. p..  said  he  thoroughly  agreed  with  the 
resolution.  He  had  all  along  opjiosed  having  "main 
roads,"  as  tlie  roads  in  North  Tyrone  were  not  in  tlie 
order  they  should  l>e.  With  "  niain  roads"  the  cost 
to  the  South  Tyrone  ratepayers  would  be  vastly 
greater  than  any  benefit  derived.  The  chairman  said 
that  wdth  Mr.  Harkin  he  had  visited  the  northern 
portion  of  the  county,  and  lie  was  very  glad  that  the 
county  council  had  come  to  this  decision. 

Forfarshire  CC. — The  road  surveyor  to  the  Arbroath 
Uistrii  t  Committee  has  reported  upon  upwards  of  fifty 
(■(uners  which,  in  his  opinion,  it  was  necessary  to  have 
rounded  off  so  as  to  be  safer  for  fast  traffic.  It  was 
stated  that  in  some  cases  the  landlords  had  expressed 
a  willingness  to  give  the  necessar-j'  land  for  the 
improvements,  and  the  matter  was  referred  to  the 
district  councillors. 

Hebburn  U.D.C. — The  deputy  surveyor  has  received 
i;istnielion.-  to  cany  out  repairs  in  High-road. 

Lambeth  B.C. — The  council  have  adopted  a  recnm- 
Hu-udatiou  by  the  Wharf  and  Cleansing  Coiiimitlee 
lliat  the  street  sweeping  gangs  be  reduced  by  tliirly- 
seven  men.  The  committee  brought  foi-ward  the 
recommendation  entirely  on  the  gr(ninds  of  economy, 
and  in  tlieir  report  expressed  the  opinion  that  it  was 
extremely  doubtful  whether  it  would  be  possible  to 
keep  the  main  roads  in  even  a  passable  condition  with 
such  a  reduced  staff. 

Littlehampton  U.D.C. — Tenders  for  granite,  tar  and 
other  road  mateiials  were  considered.  Mr.  Thonqi- 
son  pointed  out  tliat  the  total  co.st  of  materials  alone 
u'ould  amount  to  about  £940,  and  that  if  the  council 
referred  to  the  minutes  of  March  last  they  would 
find  that  it  was.  decided  to  fix  the  maximum  ex- 
penditure on  roads  at  £950.  Mr.  Tester  suggested 
that  the  proposed  quantities  of  granite  should  be  re- 
duced to  two-thirds,   and  after   some  discussion  this 
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was  agreed  upon.  It  was  resolved  to  gain  further 
information  as  to  the  cost  of  granite  freightage  latere 
accepting  any  tender. — The  tender  of  the  Shoreliain 
Chemical  Company  at  -Id.  a  gallon  for  5,000  galloii> 
of  distilled  tar  was  accepted. 

Mansfield  T.C. — The  Highways  Committee  have 
been  authorised  to  reopen  negotiations  with  the  owners 
of  land  on  the  south  side  of  Xewgate-lane  with  a  view 
to  acquiring  it  for  a  widening  scheme. — It  is  proposed 
to  carry  out   private   street   works   in   Baunis-lane. 

Richmond  (Surrey)  T.C. — Acting  upon  the  sug- 
gestion of  Mr.  A.  Dryland,  the  county  surveyor,  it 
has  l>een  decidtxl,  as  a  matter  of  "great  urgency." 
to  dress  with  Plaseom  and  chippings,  at  a  cost  of 
about  £100.  an  area  of  some  9,000  sq.  yds.  of  the 
surface  of  Petershaiu-road. 

Southampton  T.C. — A  decision  has  been  reached  to 
make  up  Eiiiprcss-road  under  the  Private  Street 
Works   Act. 

Southmolton  T.C. — An  intimation  has  been  received 
from  the  county  council  that  they  were  prepared  to 
increase  from  £790  to  Xl.'iOO  their  annual  payment 
to  the  town  council  in  respect  of  main  roads.  They 
had  considered  the  proposal  of  the  county  surveyor 
to  reconstruct  the  Southmolton  to  Barnstaple  main 
roads  within  the  borough  at  an  extra  cost  of  EotX) 
for  three  years,  hut  could  not  sanction  it.  The 
council  decided  to  accept  the  £1,200  grant  for  the 
main  roads,  and  the  town  clerk  was  instructed  to 
express  the  council's  disappointment  at  tli<>  county 
not  granting  tlie  further  sum  of  £500. 

Torpoint  U.D.C.  —  The  surveyor,  Mr.  U.  H. 
Beaumont,  reports  that  the  tar-spraying  carried  out 
had  l>een  very  beneficial,  and  he  was  struck  with  the 
great  demand  there  was  for  that  means  of  ensuring 
the  comfort  of  being  able  to  have  open  windows  for 
the  access  of  fresh  air.  even  in  roads  much  used  hy 
fast  traffic,  which  over  the  road  from  the  ferry  liad 
'•  cii  of  a  very  exceptional  character  owing  to  the  war. 
i  e  road  had  been  badly  cut  up  in  consequence  of 
•:  I-  heavy  traffic,  hut  it  was  confidently  hoped  the 
Government  would  come  to  the  aid  of  the  county  and 
local  authorities. 

Tring    U.D.C. — The  council  have  adopted  a,  scheme 

for  the   manufacture  of  slag  tar-nuicadam   liy   direct 

labour.    The  surve.vor,  Mr.  S.  S.  Gettings,  submitted 

■It'iails  of  the  proposal,  and  said  it  would  l>e  possible 

manufacture  this  material  and  show  a  considerable 

'  .ing  per  ton,  as  against  the  pre.sent  price  of  granite, 
wiiich  would  amount  to  £50  on  the  quantity  of  nuite- 
rial  allowed  for  in  this  year's  estimates.  It  would 
be  necessary  to  construct  a  drying  hearth  and  shed- 
din.'  at  an  estimated  cost  of  Zoo. 

Truro  R.D.C. — The  sui-veyor  for  the  southern  divi 
sion,  .Mr.  ,S.  Gilhert,  rojKirts  that  he  has.  reduced  tin 
staff  of  roadmen.  He  adds  tliat  he  would  have  been 
able  to  show  a  greater  reduction  in  his  estimate  weic 
it  not  for  the  groat  number  of  cars  that  ran  ovci 
the  road    -nlcly   for  ideasure. 

Westhampnett  R.D.C— The  clerk  submitted  a 
supplementary  estimate  of  the  expenses  of  tlie  Higlj- 
ways  Committee  for  the  year  ending  March  ai.  lOlG. 
from  which  it  api>eared  that  a  sum  of  £2,361,  lieiiig 
a  portion  of  the  amount  allowed  for  the  purchase  of 
granite  and  surface  flints,  would  not  l>c  required 
owing  to  the  material  being  unobtainable  except  at 
prices  largely  in  excess  of  the  e.-^timate  approved  by 
the  council.  Tlie  connuittee,  upon  consideration  of 
the  present  condition  of  the  highways,  the  jirobable 
traffic  thereon  during  the  ensuing  winter,  and  the 
financial  1-abilities  of  the  ratepayers  consequent  on 
'he  war,  recommended  that  the  sum  of  £800  be  re- 
ived for  the  purchase  of  local  material  for  the  exe- 
I'on  of  emergency  repairs  during  the  coming  sea- 
-'iii,  and  the  balance.  £1,561,  be  deducted  from  the 
amount  required  to  l>e  raised  by  rates  during  the 
half-year  ending  March  .SI,  1916,  such  redu<-tion  being 
equivalent  to  a  rate  of  34d.  in  the  E  on  tlie  assessable 
value  of  the  rural  district. 

Worksop  U.D.C— A  scheiiH-  is  under  r.,ii^idev;il  i<.i) 
for  the   iiniirovtiiient    of   Ili'.'h-.-l  k  et . 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Ashton-under-Lyne  T.C— A  letter  has  been  received 

froMi  flic  Loeyl  (lovernment  Board  stating  that  one 
of  their  inspectors  would  visit  Ashton  to  investigate 
the  matter  of  borrowing  powers  for  the  works  of  .sewage 
disi)osal,  and  to  what  extent  action  had  been  taken 
in  the  iriatter. 

Bradford  T.C. — It  has  been  resolved  to  send  a 
dejmtHti'.n   to  the   Lr,c;il     Government  Board    urging 


the  necessity  of  the  continuation  of  the  scheme  for 
the  conversion  of  privies  into  water-closets.  It  was 
-tMted  that  tliere  were  still  13,000  privies  in  Bradford. 

Hailsham  R.D.C — The  new  outfall  and  sewage 
.HsiKisal  works  at  I'olegate  were  formally  opened  last 
week.  The  contractors  for  the  works  were  Messrs. 
Streeter  &  Co. 

Kenilworth  U.D.C— It  has  been  decided  to  pur- 
chase a  petrol-driven  sewage  media  washer  and  puni|i 
at  a  cost  of  £85. 

Ossett  T.C. — At  the  town  council  meeting  recently 
.Mr.  Oddie  drew  attention  to  a  report  by  tlie  sanitary 
inspector,  Mr.  Charles  Firth,  with  respect  to  the  iii- 
sufiicient  sanitary  accommodation  and  unsatisfactory 
yard  surfaces  at  eight  blocks  of  houses.  He  remarked 
that  after  this  question  had  been  shelved  by  the  com- 
mittee for  six  months  the  sanitary  inspector  had  again 
affirmed  that  the  condition  of  the  properties  was  dan- 
gerous to  health,  and  that  insteajl  of  dealing  with  the 
matter  at  once  the  committee  had  decided  to  make 
an  inspection  of  the  dwellings.  The  sanitary  in- 
spector's report  was  confirmed  by  the  medical  officer, 
and  the  council  should  support  tlie  recommendation 
of  those  officials  for  improvements  to  be  effected. 
Alderman  G.  F.  Wilson  described  the  action  of  the 
committee  as  a  deliberate  attempt  to  play  with  the 
question.  The  report  of  the  committee  to-  make  an 
inspection  of  the  dwellings  was  carried,  but  a  clause 
was  deleted  proposing  that  the  sanitary  iiisiiector 
should  attend  a  conference  in  London. 

Settle  R.D.C — Plans  have  been  approved  for 
'ii:iii;:iu'e   "nrks  at   the  colliery  village  of  Ingleton. 

Skipton  R.D.C. — The  scheme  for  sewerage  works  at 
Coales  has  l)een  approved  by  the  coiiiu'il,  and  for- 
warded to  the  parish  council. 

Spilsby  R.D.C— Directions  have  been  given  for  the 
reniiJv   nt    ii'ilaiii   .lefrcls  found   in  the   .sewers. 

Thome  R.D.C. —  liistnutions  have  been  given  for 
the  preparation  of  a  scheme  of  sewage  disposal  for 
Slainfortli. 

Totnes  R.D.C— A  letter  was  received  from  the 
<>ounty  eouivcil  stating  that  they  could  not  agree  to  the 
appointment  of  a  highway  surve.yor  for  the  duties  of 
sanitaiy  inspector,  and  it  was  agreed  to  advertise  the 
vaeMiicy. 

Wolverhampton  T.C. — The  town  council  have 
declined  to  accede  to  the  requisition  of  the  property 
owners  to  suspend  the  work  of  converting  privies  into 
water-carriage  system.  A  subsidy  of  50s.  is  granted 
to  hou.se-owners  to  cover  the  cost  of  the  conversion, 
and  already  a  loan  of  £10,000  lias  been  incurred  in 
i-ouiicetion   with   the  scheme. 

WATER,    GAS,   AND    ELECTRSCITY. 

Aberdeen  T.C. — The  council  have  agreed  fii  increase 
by  ID  per  criil.  the  charge  for  electric  lighting;  for 
pii«c-r  purpiiscs  the  increase  will  be  20  [ler  cent. 

Bingley  U.D.C— It  has  been  decided  to  continue 
I  lie  Misprii^iiiM  of  tlio  public  lighting  in  the  district, 
c\r,-|i(   for  a  few  launis  at  bridges  and  other  points. 

Bootle  T.C. — It  was  agreed  on  Wednesday  to  accc^pt 
a  tender  amounting  to  £8.011(1  for  additional  machinery 
for  the  Marsh-lane  eleetricily  works,  necessitated  by 
tlie  heavy  increase  in  the  output  of  electricity  for  in- 
dustrial piirpo.ses. 

Brigg  R.D.C— It  is  pioiioscd  to  take  up  .-i  loan  of 
i;  1,(1011   lor  a   water   sup|)ly   for  Ulceby. 

Falmouth  T.C— It  was  reported  last  week  that  I'JOO 
li,-i(l  been  saved  during  the  past  twelve  iiinnths  in  the 
lighting  of  ihe  town.      . 

Holsworthy  U.D.C — It  has  been  agreed  to  light 
I  wciily  lliiv.-  of  (h.-  sixty  lamps  in  and  around  the 
(own  dining  I  lie  ensuing  winter. 

Ince  U.D.C — The  council  have  adojited  a  report  by 
tin-  Highways  and  Streets  Committee  recommending 
that  no  lamjis  be  lit  on  the  four  nights  before  and 
after  the  date  of  each  full  moon;  that  on  other  even- 
ings alternate  lamps  only  be  lit;  and  t,hat  the  lamps 
lie  exlingiiislicd  at  11  p.m.,  instead  of  being  allowed 
lo  remain   lighted  all  night  as  hitherto. 

Lanarkshire  CC — A  special  committee  of  the 
county  council  have  confirmed  a  resolution  by  the 
District  Committee  of  the  Middle  Ward  approving  of 
the  enlargement  of  the  Cleland  and  Omoa  Special 
Lighting  District  and  adojiting  within  the  enlax'ged 
district  the  provisions  contained  in  Sections  99  to  105, 
inclusive,  of  the  Burgh  Police  (Scotland)  Act,  1892. 
It  was  stated  that  the  purpose  of  the  extension  was 
to  make  the  lighting  district  coterminous  with  the 
scavenging  district. 
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Listowel  R.D.C. — The  question  of  a  water  supply 
for  Duagh  and  Newtownards  has  been  referred  to  the 
clerk  of  works. 

Lowestoft  T.C. — It  is  proposed  to  incur  a  capital 
outlay  of  £2,500  in  connection  with  the  supply  of 
electric  current  to  Messrs.  Maconochie  Brotheis'  new 
works  at  Waveney-drive. 

Saltash  T.C. — The  mayor,  reporting  on, the  visit  of 
a  deputation  to  the  Plymouth  water  engineer,  Mr. 
Howarth,  respecting  the  water  supply,  said  Mr. 
Howarth  told  them  the  only  remedy  was  to  build  a 
reservoir  at  .Saltash. 

Sandgate  U.D.C. — It  has  been  decided  to  take  up 
a  loan  of  £755  from  the  Public  Works  Loan  Board  for 
the  purposes  of  the  water  supply. 

Sheffield  T.C. — Negotiations  are  in  progress  with 
the  Ministry  of  Munitions  for  a  grant  towards  a  pro- 
bable outlay  of  £100,000  for  extensions  of  the  elec- 
tricity undertaking,'  rendered  necessary  for  the  pro- 
duction of  uuuiitions. 

Sowerby  U.D.C. — Negotiations  are  proceeding  with 
Captain  Stansfeld  for  piping  a  supply  of  water  on  his 
land  which  at  present  runs  into  the  main  sewer.  The 
proposal  is  to  drain  the  water  into  the  public  well, 
from  which  only  an  inconstant  supply  is  obtained  at 
present. 

Spalding  R.D.C. — In  connection  with  the  council's 
Deeping  water  scheme  it  was  reported  that  water  had 
been  tapped  at  a  depth  of  343  ft.,  and  there  was  an 
overflow  amounting  to  40,000  gallons  a  day.  It  was 
stated  that  the  water  was  of  good  quality,  and  that 
the  needs  of  the  neighbourhood  would  now  be  met. 

Wallasey  T.C. — It  has  been  decided  to  instal  new 
electricity  plant,  at  an  estimated  cost  of  £9,000. 

MISCELLANEOUS. 

Hove  T.C— The  council  have  agreed  to  undertake 
the  work  of  planting  graves  at  the  cemetery,  and  have 
fixed  a  scale  of  tees  for  the  purpose. 

Nuneaton  T.C. — A  letter  has  been  received  from  the 
Army  Council  expressing  appreciation  of  the  council's 
assistance  in  the  raising  of  a  fortress  company  of 
engineers,  "  which  has  added  to  the  armed  forces  of 
the  Crown  the  services  of  a  fine  body  of  men.  The 
Army  Council  will  watch  the  future  career  of  the  com- 
pany with  interest,  and  they  feel  assured  that  if  sent 
to  the  Front  it  will  maintain  the  high  reputation  of 
the  distinguished  coii^s  of  which  it  forms  part." 

Teddington  U.D.C. — The  council  have  accepted  the 
tender  of  Mr.  Long,  an  officer  of  their  fire  brigade,  at 
£61  10s.  for  heating  the  fire  station  by  hot  water.  It 
was  the  lowest  of  four  tenders  received. 


CORRESPONDENCE. 

Et5  avvp  ov  Trdi'ff  opa 

(One  man  does  not  see  everything.) 

— ECKIPIDES. 

THE  BOCNOR   MEETING. 

Tn  the.  Ertitnr  of  The  Surveyor. 

Sib,— It  is  not  very  often  I  trouble  you  in  express- 
ing my  opinions  through  the  columns  of  your  paper, 
but  I  consider  it  is  very  disheartening  to  those  mem- 
bers who  trouble  to  write  a  paper  and  arrange  a 
meeting  in  their  town  to  find  that  the  gathering  is 
not  supported. 

The  response  to  the  invitation  to  visit  Bognor  on 
Saturday  has.  =o  far,  been  very  discouraging,  many 
of  the  most  prominent  members  being  unable  to  be 
present  owing  to  their  attendance  being  required  at 
a  council  meeting  in  London  on  the  same  day.  I 
have  written  to  the  secretary  of  the  institution  and 
asked  him  if  he  can  cancel  the  council  meeting, 
which  I  trust  he  will  be  able  to  do,  and  I  still  hope 
to  see  a  representative  gathering  at  Bognor. 

Any  memlipr  wishing  to  be  present  should  wire  me 
at  once. — Yours,  &c., 

Oswald  A.  Brtbges. 

Council  Offices, 
Bognor. 
September  22,   1915. 

EOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 


PERSONAL. 


Mr.  James  Robertson  has  been  appointed  temporal  y 
burgh  surveyor  and  inspector  of  Dunblane. 

Mr.  H.  Wood,  deputy  city  engineer  of  Norwich, 
has  been  gazetted  to  a  commission  in  the  Royal 
Engineers. 

Mr.  William  McDonald,  of  the  burgh  surveyor's 
department,  has  been  appointed  burgh  surveyor  and 
inspector  of  Aberfeldy. 

Mr.  W.  R.  Robinson  has  been  appointed  surveyor 
and  inspector  of  nuisances  to  the  Seaham  Harbour 
Urban  District  Council  until  the  end  of  the  war. 

Mr.  N.  F.  Spence,  engineer  and  inspector  to  the 
Hartshorne  and  Seals  Rural  District  Council,  has  been 
appointed  borough  surveyor  and  inspector  of  Marl- 
borough. 

Mr.  Osmund  Cattlin,  assoc.m.inst.c.b..  p.a.s.i., 
assistant  borough  surveyor  of  Holborn,  luis.  been 
gazetted  Lieutenant  in  the  2nd  London  Sanitary 
Company,  R.A.M.O.  (T.). 

Captain  T.  Salkield,  m.inst.c.e.,  the  municipal  ei'- 
gineer  of  Delhi,  is  probably  the  most  versatile  lirt'ni-t 
to  be  found  in  the  profession.  In  addition  tn  lii- 
own  tongue,  he  is  versed  in  Persian,  French,  Hindus- 
tani and  German. 

Major  Edward  James  Bridges,  Staff  for  Royal  Engi- 
neer Services,  headquarters.  Southern  Command, 
Salisbury,  has  been  promoted  to  Lieut.-Colonel, 
gazetted  August  27th.  Lieut.-Colonel  Bridges  is  a 
l:)rother  of  Mr.  Oswald  A.  Bridges,  the  town  surveyor 
of  Bognor. 

Mr.  John  Petree,  who  was  up  tiU  about  eight  year.-. 
ago  borough  surveyor  of  Jarrow,  died  recently  in 
Scotland,  we  regret  to  state.  Mr.  Petree,  who  was 
eighty-three  when  he  passed  away,  acted  as  profes- 
sional adviser  to  the  corporation  after  he  resigned 
the  office  of  borough  surveyor.  The  funeral,  which 
took  place  at  Jarrow  cemetery,  was  attended  liy  tlie 
mayor  and  members  of  the  town  council. 


GUARANTORS   AND  THE  HADLEY  WATER  SUPPLY. 


qiJRVEYOE'S  CLERK  Wanted;  experience  in 
•^  municipal  work  necessary.  Salary,  30s. — Apply 
J.  E.  Pickard,  Municipal  Offices,  Pontefract.      (2,726) 


A  peculiar  pOiSition,  the  Birmingham  Post  states.,  has 
arisen  in  connection  with  the  water  supply  to  Had- 
ley,  an  industrial  district  in  Wellington  Rural 
Council's  area. 

When  some  years  ago  a  scheme  was  promoted  by 
the  Shropshire  County  Council  and  other  authorities 
for  providing  East  Shropshire  with  water,  consider- 
able opposition  was  offered  by  Hadley  ratepayers  on 
account  of  the  charge  which  the  district  would  have 
been  called  ujjon  to  bear  as  its  contribution  to  the 
cost.  The  result  was  that  the  Bill  was  defeated. 
Hadley  is  in  the  Wellington  Urban  Council's  water 
supply  area,  and  several  large  ratepayers  of  Hadley 
arranged  with  the  urban  council  to  supply  water  to 
Hadley,  becoming  guarantors  for  the  cost  and  the 
annual  payments. 

At  Wellington  Rural  Council  last  week  a  letter  was 
read  from  Colonel  J.  Patchett,  one  of  the  guarantors, 
asking  that  the  council  should  take  over  the  liability 
for  the  water  supply,  and  thus  relieve  the  guarantors. 
The  guarantors,  it  was  stated,  had  relieved  the  rate- 
payers of  an  intolerable  burden. 

Tlie  clerk  said  the  Local  Government  Board  had 
twice  stated  that  they  had  no  power  to  relieve  the 
guarantors,  and  that  the  rural  council  could  not 
legally  intervene. 

The  Rev.  W.  B.  MacNab  (vicar  of  Hadley)  said  the 
guarantors  could  apply  to  the  urban  counc'l  to  cut 
off  the  water  supply  to  Hadley.  The  rural  council 
could  then  say  that  Hadley  was  without  water,  and 
ask  that  they  be  allowed  to  supply  the  district.  It 
was  only  fair  that  the  guarantors  should  be  relieved. 

Mr.  T.  Crump  undertook  to  convey  this  view  to  the 
guarantors. 


Sanitary  Inspectors'  Association.— The  anmuil  con- 
ference of  this  body  will  be  held  in  London  on 
October  29th  and  30th. 

Price  of  Gas  in  Wigan. — Owing  to  the  increased  cost 
of  coal,  there  has  been  a  deficiency  on  the  Wigan  gas 
undertaking  of  £12,000,  and  at  the  meeting  recently 
of  the  town  council  it  was  decided  to  increase  the  price 
of  gas  by  9d.  per  1,000  cub.  ft.  The  price  is  now 
3s.  7d.  per  1,000. 


Septbmkkr  24.  Uil." 


AND   COUNTY   ENGINEER. 
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HIGHWAY   AND   SEWERAGE  WORK   IN   SHEFFIELD. 

CITY    SURVEYOR'S    REPORT. 

ExoliKliiig  .-tivi't  t-lfaii-liii;  in  tho  area  ifceully 
taken  over  from  the  ileaiising  deijartiiieut,  and 
allowaiioes  to  dei.endents  of  employees  who  have 
joined  the  Ariuv— both  new  items  arising  since 
ilareh  25,  1914^tlie  exiniKliture  of  the  SheltieUI 
liiijliwav  and  sewerage  deiiaitnient  for  the  year  ended 
March  31st  last  amonnteil  to  .e204,986.  The  eoniiiava- 
tive  figure  for  the  preeediny:  year  W'US  £246,374,  show- 
ing a  reduction  of  4:41,388. 

During  the  current  financial  year  it  is  anlie  pated 
tliat  the  expenditure  of  the  department  will  Ic 
eiOO.OOO   below-  the  usual   average. 

In  his  annual  report,  the  eity  surveyor,  Mr.  \V.  J. 
Hadfield,  states  .  that  the  expenditure  on  highways 
during  the  year  was  C77,103,  as.  compared  with  £86,229 
in  the  i)revious  twelve   months. 

Although  the  ndleage  of  streets  repairable  is  con- 
stantly increasing,  and  has  lately  increased  more 
rapidly  than  usual  owing  to  further  boundary  ex- 
tensions, the  cost  of  maintenance  has  continued  to 
decrease.  Compared  with  rateable  value  the  iigure, 
Mr.  Hadfield  points  out,  is  less  than  it  has  ever  been 
during  a  period  of  fourteen  years.  Highway  ex- 
penditure for  the  current  year,  he  adds,  is  not  likely 
to  exceed  £58^000. 

MILEAGE    -AND    C1..\SS1PHATI0N     OF    STKKETS. 

The  total  mileage  of  streets  repairable  has  in- 
creased during  tlie  year  by  about  9  miles  namely, 
from  335  miles  to  344  miles.  The  length  of  wood 
paving  has  increased  by  about  i  mile.  About  2 
miles  of  boulder  paving  were  replaced  by  more  up- 
to-date  materials.  In  consequence  of  the  war  tlris 
work  is  practically  suspendetl ;  therefore  the  liope 
expressed  in  last  year's  report  that  in  five  years  the 
boulder  paving  would  have  almost  disappeared  is 
not  likely  to   l>e  realised. 

Trial  lengths  of  asphaltic  roads,  amounting 
altogether  to  about  §  mile,  have  been  laid  in  various 
-thoroughfares.  Some  of  these  lengths  are  answering 
very  well  under  fairly  heavy  traffic,  but  Mr.  Had- 
field prefers  to  say  nothing  more  until  there  has  been 
a  longer  local  experience  with  this  class  of  road 
surface.  An  interesting  feature  about  one  street  is 
that  tlie  material  is  laid  as  a  carj^et  on  the  top  of  the 
old  setts,  a  method  which  it  is  believed  has  so  far 
been   adopted  in   only  one   other  city, 

TAR-UACADA&l     KOADS, 

During  the  five  years  ended  March  25th  last  the 
length  of  the.se  roads,  had  increased  from  16  to  55 
miles,  and  in  this  period  close  ujjon  100,000  tons  of 
tar-macadam  had  been  made  and  laid  by  the  cor- 
poration  staff. 

There  are  now  iu  Sheffield  approximately  700,000 
..lUper.  yds.  of  roadway  covered  with  this  material, 
nearly  all  of  which  had  been  made  in  the  corporation 
depots. 

'•  Probably,"  Mr.  Hadfield  remarks,  "  there  is 
nothing  whicli  has  so  much  helped  to  reduce  high- 
way costs  as  the  substitution  of  tar-macadam  for 
the  old  water-bound  macadam,  and  due  acknowledg- 
ment ought  to  be  made  of  the  valuable  assistance  the 
city  has  received  from  the  Road  Board,  without 
which  these  results  could  not  have  been  achieved. 
.\s  a  definite  instance,  tlie  case  of  the  road  to  Lodge 
Moor  Hospital  and  the  Redmires  Camp  may  be 
given.  Tire  whole  of  the  traffic  (mostly  steam  lorries) 
incidental  to  the  construction  of  the  liedmires  Camp, 
as  well  as  that  conveying  subsequent  supplier,  has 
passed  over  the  Redmires-road,  That  part  which 
was  tar-macadaili  has  withstood  the  whole  of  this 
extra  wear  and  tear,  in  addition  to  the  motor  'buses, 
which  up  to  March  25th  last  had  made  over  50,0<X) 
journeys,  with  little  apparent  detriment,  whereas  the 
ordinary  macadam  roadway  beyond  the  'bus 
terminus  was  so  cut  up  by  the  camjj  traffic  alone 
that  it  has  been  necessary  to  reconstruct  it  with  a 
tar-macadam  surface  at  an  approximate  cost  of  £1,300 
for  about  1,400  lin,  yds.  of  roadway," 

TAR-SPRAYING     AND     DUSI     PREVENTION, 

.\  table  in  the  report  shows  that  the  area  and  mile- 
age of  roads  which  were  tar-sprayed  during  the  year 
i.i  greater  than  ever,  and  the  work  is  still  proceeding. 
Mr.  Hadfield  says  that  not  only  does  this  process 
reduce  thi*  dn.st  nuisance.  Init  it  considerably  adds 
to  the  life  of  a  road.  The  work  is  therefoie  being 
extended  as  far  as  practical^le,  both  as  a  matter  of 
convenience  and  on  grounds  of  economy. 


ROAU    BOARD    SCHEMES. 

The  total  expenditure  on  account  of  the.-e  schemes 
up  to  March  25th  last  was  £27,214,  of  which  £2,616 
had  been  charged  to  revenue.  The  amount  then  re- 
quired for  their  completion  was  £6,569,  which,  added 
to  the  expenditure  already  incurred,  gives  a  total 
ol  £33,783.  Of  this  amomit  £28,000  has  been  or  will 
l>e  received  from  the  Road  Board  by  way  of  loan  or 
grant,  leaving  a  balance  of  £5,783  already  charged 
or  to  be  charged  against  highway  vote. 

When  the  schemes  were  approved  it  was  antici- 
luited  the  vote  would  liave  to  be  charged  with  £3,083. 
The  excess  is  accounted  for,  first,  by  the  fact  that  the 
area  of  the  work  done  has  been  considerably  ex- 
lended,  cliiefly  by  increasing  the  width  of  the  tar- 
iiiaiadam  roadways;  .secondly,  by  advances  in  the 
cost  of  laboiu-  and  materials  subsequent  to  the  pre- 
paration of  the  estimates.  The  cost  of  the  remaining 
work  may  be  still  further  increased,  as  much  of  it  is 
being  delayed,  and  prices  are  now  uncertain.  The 
cost  over  and  above  the  amounts  received  from  the 
board  is  being  provided  (Uit  of  revenue  year  by  year 
as  tlie  work  proceeds. 

PRIVATE    SIRKET    WORKS. 

The  expenditure  on  private  street  works  during  the 
year  was  £15,154,  as  compared  with  £27,871  in  the 
previous  year. 

The  falling  off  in  expenditure  is  due  to  the  fact  that 
when  men  commenced  to  leave  for  the  Army  this 
was  alnicst  the  first  part  of  the  work  to  suffer;  in 
coii.seqiience  of  jji-esent  financial  restrictions,  it  is 
now  at  a  standstill. 

Mr.  Hadfield  states  that  rvrry  effort  is  being  made 
to  keep  the  cos.t  of  piivate  street  works  witliin  the 
standard  price  limit  fixed  some  years  ago  by  a 
special  committee  on  private  street  works,  but  as 
costs  of  labour  and  materials  continue  to  advance 
this  becomes  more  difficult.  From  the  time  the 
standard  price  came  into  operation  (the  first  allow- 
ance was  made  in  Ihe  year  1906-7)  until  March  25th 
last  contributions  representing  excess  cost  over 
standard  price  had  amounted  to  £35,993,  which  is 
equivalent  to  12  per  cent  upon  £299,887,  the  total 
amount  expended  on  private  street  works  during  the 
same  period. 

SEWERACE. 

This  work,  like  private  street  works,  immediately 
felt  the  effect  of  the  enlistment  of  many  of  the  men 
engaged,  and  this  year,  owing  to  the  veto  upon 
capital  exjienditure,  very  little  can  be  done, 

A  table  shows  that  out  of  119  miles  of  stone  or 
rubble  sewer.s  known  to  exist  in  the  year  1898,  only 
about  20  miles  now  remain,  and  the  city  surveyor 
thinks  it  can  fairly  be  said  that,  with  few  excep- 
tions, the  worst  of  them  have  been  replaced.  Some 
of  the  remainder,  it  ajjiiears,  could  not  well  be  dealt 
with  at  present,  even  if  funds  were  available,  and, 
apart  from  the  special  condilioiis  now  prevailing,  it 
was  anticipated  that  by  the  end  of  the  year  1916  a 
considerable  reduction  of  the  .staff  engaged  on  this 
work  would  be  necessary.  In  anticipation  of  the  un- 
employment which  will  probably  have  to  be  dealt 
with  after  the  war,  plans  have  been  prepared  and 
sanctioned  for  further  work  of  this  nature  to  the 
value  of  about  £10,000. 

STREET     f:i,EANSINO. 

It  is  mentioned  in  the  report  that  a  motor  svveeiier 
which  has  been  introduced  has  replaced  s'x  horse- 
sweepers  at  approximately  the  working  cost  of  four. 
Another  motor  sweejier  is  now  under  construction. 

TRAMWAYS. 

The  cost  of  tramway  re|>airs  and  renewals  is  given 
as  £,35,986,  and  that  of  new  construction  as  £5,705,  a 
total   of  £41,691. 

Although  the  average  age  of  the  track  is  greater, 
the  cost  of  repairs  and  renewals,  whether  taken  as 
a  total  sum,  at  per  mile  of  track,  or  per  car-mile,  is 
less  than  for  any  of  the  preceding  three  years.  This 
is  considered  to  be  largely  due  to  the  policy  of  weld- 
ing the  joints,  not  only  on  new  tracks,  but  also  in 
connection  with  renewals  and  repair  work. 

WORKMEN    AND    THE   WAR. 

Up  to  March  25th  last  263  men  had  joined  the 
Forces,  and  at  the  time  of  writing  this  report, 
August  .31,  1915,  the  number  has  increased  to  285 
men.  Of  these  38  had  for  various  reasons  returned 
to  civil  life,  leaving  247  still  in  the  Army  and  Navy. 
The  latter  number  includes  143  married  men,  l)ut 
this  is  not  a  reflection  on  single  men;  on  the  con- 
trary, almost  every  eligible  single  man  under  the 
department  has  enlisted  or  tried  to  enlist,  and  there 


346 


THE    SURVEYOR    AND    MUNICIPAL        September  -24,  1915. 


is  scarcely  one  left  who  could  iJiiss  the  doctor. 
Besides  this  many  other  employees  are  acting  as 
special  constables  or  tramway  conductors,  or  have 
been  transferred  to  other  corporation  departments, 
or  to  the  armament  works.  A  considerable  number 
are  also  engaged  on  road  works  for  the  GovcrnnuMit 
in  other  parts  of  the  twuntry. 

MOTOR    LORRIES. 

Details  are  given  in  the  reijort  of  the  cost  of  run- 
ning six  lorries  wliicli  were  taken  over  by  the  War 
Office  on  the  outbreak  of  war. 

Although  these  were  5-ton  lorries,  they  were  never 
loaded  to  more  than  about  80  per  cent  of  their  full 
capacity,  otherwise  the  cost  jjer  ton-mile  might  have 
been  cons'derably  reduced.  This  [irecaution,  how- 
ever, was  taken  so  as  to  avoid  undue  wear  and  tear, 
and  to  ijrolong  the  lite  of  the  vehicles. 

Leaving  out  of  the  question  the  three  lorries  last 
purchased,  which  had  not  needed  tyre  renewals, 
there  lias  been  sufficient  experience  to  demonstrate 
that  each  lorry,  after  allowing  very  full  deprecia- 
tion, is  capable  of  saving  at  least  £200  per  annum 
compared  w'ith  team  labour.  The  loss,  of  the  six 
lorries  therefore  means  a  loss  to  the  department  of 
£1,200  per  annum,  and  at  present  there  is  no  prospect 
of  replacing  the.se,  as  the  whole  output  of  lorries 
suitable  for  nuniieipal  work  is  requisitioned  for 
national  purposes. 

"  Questions,"  says  Mr.  Hadfield,  "  have  been  raised 
as  to  the  adequacy  of  the  allowance  for  depreciation, 
which  was  calculated  on  the  War  Office  basis,  allow- 
ing about  six  years.'  life.  One  of  the  best  answers 
that  can  be  given  to  such  a  question  is  the  fact  that 
No.  1  lorry,  which  had  been  in  the  service  of  the 
corporation  four  years,  had  run  over  30,000  miles, 
and  was  valued  in  the  books,  at  £282  (about  two- 
fifths  of  its  purchase  price),  was  quite  lately  doing 
good  service,  after  nearly  twelve  months'  wear  and 
tear  w'ith  the  Expeditionary  Force. 

"  Since  the  5-ton  lorries  were  transferred  to  the 
War  Oflfice  a  numl>er  of  second-hand  motor-car 
chassis  have  been  purchased  and  adapted  for  the 
work  of  the  department,  and  no  doubt  in  another 
year's  time  these  will  have  effected  some  saving  on 
the  cost  of  team  labour.  It  cannot  be  exi^ected,  how- 
ever, that  they  will  be  anything  like  so  efficient  as 
the  lorries.  Some  of  these  second-hand  chassis  have 
been  used  in  an  experimental  way  and  it  is  hoped 
that  the  experience  now  being  gained  will  enable  pro- 
positions to  be  put  forward  after  the  war  for  the 
much    wider    use    of    motor   traction    on    cori)Oration 

work."  STAFI'. 

Mr.  Hadfield  adds  tluit  the  men  -who  have  joined 
the  Forces  include  eight  members  of  the  office  staff — 
namely,  one  district  surveyor  (Mr.  J.  Brierley),  three 
technical  assistants,  and  four  clerks,  in  addition  to 
which  two  assistants  are  engaged  in  the  armament 
works,  and  two  otlier  vacancies  in  the  office  have 
not  been  filled.  It  will  therefore,  he  points  out,  be 
seen  that  if  the  expenditure  has  been  reduced  the 
same  may  be  said  of  tlie  staff,  and  it  is  certain  that 
the  duties  of  the  renuiiniug  members  are  as  heavy, 
if  not  heavier,  than  in   normal  times. 


Water  Waste   in   Exeter In  a  report   covering  tlic 

period  from  April  1.  l<)i;?,  to  March  31st  last  Mr.  Thos. 
Moulding,  m.inst.c.e.,  the  city  engineer  and  surveyor, 
states  that  the  systematic  inspection  of  water  mains 
and  services  revealed  no  fewer  than  7,983  leaks,  for 
which  notices  were  dul.v  served.  The  approximate 
waste  water  over  the  whole  area  of  supply  amounts  to 
over  200,000  gallons  per  day.  Mr.  Moulding  says  there 
is  still  a  large  area  of  the  city  which  cannot  be  accu- 
rately checked,  and  the  wasti  detected,  for  want  of 
waste-water  meters. 

Sewage  Disposal  in  Belper  Rural  District.  —  Mr. 
Robert  C.  Cordon,  tlie  surveyor  to  the  Belper  Rural 
District  Council,  states  in  his  annual  report  that  the 
scheme  for  sewerage  and  sewage  disposal  works  for 
the  townshiiJ  of  Crich  is  at  present  held  in  abeyance. 
A  small  installation  for  treating  the  sewage  from  part 
of  the  parish  of  Denliy — viz,,  Openwoodgate — with 
new  sewers,  was  carried  out  during  the  year,  at  a 
cost  of  £203,  and  water  laid  on  to  the  same  area,  at 
a  cost  of  £107.  A  new  filter  was  constructed  at  the 
Holbrook  sewage  disposal  works,  at  a  cost  of  £138, 
this  work  being  carried  out  departmentall.y.  Plans 
have  been  prepared  for  a  small  scheme  to  deal  with 
the  sewage  at  Smithy  Houses,  Denby,  at  an  esti- 
mated cost  of  .£250.  This  work  will  shortly  be  put 
in  hand. 


THE   PROVISION   OF   HUTTED  CAMPS. 


GOVERNMENT   AND   THE   APPOINTMENT   OF   EXPERTS. 

Ill  111..'  iluu,<e  uf  Cummuns  on  iJie  IGtli  iiisl.  Mr. 
'I'l  ik-he  asked  the  Under-Secretary  of  State  for  War 
if.  in  January,  1915,  on  its  being  known  that  men  were 
wanted  for  hut  work  in  France,  the  War  Office  were 
reminded  of  the  offer  of  tlie  services  of  the  architec- 
tural profession,  made  through  the  Royal  Institute 
of  British  Architects  in  September,  1914;  how  many 
n',en  nominated  by  the  institute  or  its  president  were 
thereupon  appointed  to  work  in  France;  (2)  if  the 
offer  of  the  .services  of  the  Royal  Institute  of  British 
Architects,  made  through  the  president  of  the  institu- 
tion in  May,  1915,  which  was  stated  to  be  not  taken 
advantage  of  because  the  greater  part  of  the  work 
w.Ms  then  finished,  was  supplementary  to  previous 
offers,  and  was  submitted  after  hearing  that  many 
huts  had  been  ba.lly  iMiir-d  and  badly  built,  with 
tile  liojje  of  previ-iitiii'j  ;iiiylliing  of  the  kind  in  the 
future;  (3)  if  a  fornuil  oiffr  of  the  services  of  the 
.■irchitectural  profession  was  received  through  the 
Royal  Institute  of  British  Architects  in  September, 
191.4;  if  any  steps  were  taken  by  the  War  Office  at 
that  time  to  avail  themselves  of  the  services  of  com- 
petent men  so  offered;  (4)  if,  in  October,  1914,  or 
shortly  afterwards,  the  names  of  about  fifty  men, 
selected  with  great  care  as  suitable  for  supervising 
certain  military  works  then  under  consideration,  were 
submitted  to  the  War  Office  by  or  on  behalf  of  the 
Royal  Institute  of  British  Architects;  whether  the 
services  of  any,  and,  if  so,  how  many,  of  the.se  skilled 
men  were  thereupon  utilised;  (5)  if  he  would  state 
the  total  number  of  men  whose  services  have  been 
employed  by  the  War  Office  arising  out  of  the  original 
and  subsequent  offers  of  the  Royal  Institute  of  British 
Architects  to  supply  competent  men  for  every  kind 
of  work  connected  with  the  profession. 

Replying,  Mr.  Tennant  said:  Offers  were  made  by 
architects,  and  names  of  gentlemen  selected  by  the 
Institute  of  British  Architects  were  submitted  to  the 
War  Office  in  November,  but  for  the  building  of  the" 
large  hutted  camps  in  the  British  Isles  and  for  work 
in  France  civil  engineers  rather  than  architects  were 
needed.  The  huts  in  all  cases  followed  typical  plans 
prepared  by  the  already  existing  technical  staff  at 
the  War  Office,  copies  being  distributed  to  various 
local  officers.  There  was  consequently  comparatively 
small  scope  for  designing.    But  the  local  problems  of 

WATER    SUPPLY,    SEWERAGE,   LIGHTING,    ETC., 

which  varied  in  every  case,  and  were  in  some  cases  of 
great  magnitude,  were  such  as  appertain  to  the  engi- 
neering profession,  and  experts  in  tliese  branches 
w-ere  engaged  in  various  places  to  supplement  the 
technical  staff  at  headquarters  and  in  various  com- 
mands. About  ten  gentlemen  who  were  members  of 
the  Royal  Institute  of  British  Architects  were  so 
appointed,  as  far  as  can  be  traced,  but  none  of  these 
were  in  the  list  submitted  in  November  by  the  insti- 
tute. As  far  as  the  quality  of  the  hutted  camps  is 
roiieerned,  the  Army  Council  invited  the  president 
of  the  Institution  of  Civil  Engineers  to  appoint  a 
<'ommittee  of  inspection.  This  was  done,  and  a  strong 
voluntary  committee,  with  the  president  as  chairman, 
visited  all  the  large  camps  in  the  early  part  of  this 
year,  while  they  were  still  under  construction.  They 
dealt  with  design,  construction,  materials,  and  adap- 
tation to  sites,  though  not  with  any  purely  military 
questions,  and  the  views  they  expressed  supported  the 
action  taken  by  the  War  Office  generally  in  respect 
of  the  gigantic  task  with  which  they  were  confronted 
last  year.  As  far  as  the  Royal  Institute  of  British 
.Vrchitects  is  concerned,  it  may  be  said  that,  having 
due  regard  to  the  requirements  of  the  public  service 
and  the  enormous  number  of  offers  received  from 
other  institutions  and  individuals,  the  institute  re- 
ceived a  due  sliare  of  attention  and  of  appointments. 


Condition  of  London  Tramway  Routes — Camberwell 
Boroui;h  Council  have  forwarded  to  the  London  County 
Council  a  letter  which  they  have  received  from  the 
London  Master  Carmen  and  Cartage  Contractors' 
Association,  calling  attention  to  the  serious  state  of 
the  tramway  routes  of  London,  and  stating  that  it  is 
satisfied  that  the  majority  of  the  breakdowns  occur- 
ring to  vehicles  on  these  routes  are  caused  by  defec- 
tive lines,  and  asking  the  council,  as  the  road  autho- 
rity, to  bring  pressure  to  hear  upon  the  London 
County  Council. 
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AND   COUNTY   ENGINEER. 
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INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


REINSTATEMENT   OF   TRENCHES. 


SOUTH-EASTERN   DISTRICT. 

A  South-East«rn   District  meeting  will   be   held   at 
Bognor  to-morrow  (SaturdayV 

Progeamme. 
11.30  a.m. — Meet  at  Congregational  Institute,  London- 
road,  where  Mr.  H.  H.  Gibbs,  j.p.,  chairman 
of  the  Bognor  Urban  District  Council,  will 
receive  the  members. 
Read  minutes  of  previous  meeting. 
Paper    on     "  Bognor    Municipal     Under- 
takings," by  Oswald  A.  Bridges,  m.r.san.i. 
Discussion. 
1.30   p.m.— Luncheon   by   the   kind  invitation   of   the 
chairman    of    the    Bognor     Urban    District 
Council  (Mr.  H.  H.  Gibbs)  at  Normanscroft, 
Sylvan-way. 
i  p.m. — Visits    to    the  various  works    (new   housing 
scheme,  new  sea  defence  scheme,  site  of  new 
sewage  works,    hospital,    and    underground 
convenience)  described  in  the  paper. 
4  p.m. — Motor    chara-banc    drives    to    Arundel    and 
Chichester. 

Sunday,  September  ^Gth. 
10..30  a.m. — Motor  drives  to  Midhurst,  Liphook  and 
Hindhead. 

J.  L.  Redpern, 

Uon.  District  Sccrelarij. 
Gillingham. 


SOCIETY  OF  ENGINEERS. 


At  a  meeting  oi  the  Society  of  Engineers  to  be  held 
at  7.30  p.m.  on  Monday,  October  4th,  at  the  Sur- 
veyors' Institution,  Great  George-street,  Westminster, 
a  paper,  entitled  "  Law  and  Engineering,"  will  be 
read  by  Mr.  Sydney  G.  Turner,  as.soc.m.inst.c.e., 
barrister-at-la\v,   the   following   lacing   a    synopsis:  — 

Introductory — Many  subject.-,  of  common  intere>l 
to  the  lawyer  and  the  euL'ineer — But  no  common 
meeting  ground — Expert  evidence — The  engineer  a.< 
arbitrator — The  engineer  and  engineering  contracts 
Certihcatcs  —  Municipal  engineering  and  law — 
ProbleuLS  of  modern  highway  construction  andtraflic 
condition.s — Sewerage  and  drainage — Private  street 
works  apportionments — Gas,  water  and  electrical 
engineering — ^Legal   aspects  of  all  these   branches   of 

iigineering  work — Conclusion. 

A.  S.  E.  Ackermann, 

S  ti-rr.lar  >j 
17  Victoria-street,   S.W. 


TOWN   PLANNING   INSTITUTE. 


ARRANGEMENTS  FOR   1915-16  SESSION. 

A  meeting  of  the  Town  Planning  Institute  will  be 
held  to-day  (Friday)  at  92  Victoria-street,  West- 
minster, S.W.  (by  kind  invitation  of  the  Institution 
of  Municipal  and  County  Engineers),  at  8  p.m.,  and 
it  is  hoped  that  this  the  initial  meeting  of  the  Winter 
Session  will  be  well  attended. 

The  arrangements  for  the  session  are  as  under:  — 
^Lptemlier    24th. — Opening    address.      By    Raymond 

Unwin,  p.r.i.ii.a.  (M.),  president. 
"  Town  Planning  Literature."     By  Patrick 

Abercrombie,  m.a.,  a.r.i.b.a.  (M.). 
Octolicr  15th. — "  The  Placing,  Design,  and    Arrahgc- 

inent    of    Railway  Terminals."       By  James 

Crossland,  l.r.i.b.a. 
November  5th. — "  Limited  Owners    and   Town     Plan- 
ning."    By  J.  S.  Birkett,  m.a.  (L.M.). 
December  10th. — "  Arterial  Roads  in  Greater  London." 

By  W.  R.  Davidge,  f.s.i.,  assoc.m.insi.c.i:. 

(M.). 
January  14lh. — "  Open    Spaces    and  Town'   Planning 

Schemes."    By  Lawrence  W.  Chubb  (A.). 
February  4th. — "  The  Town  Planning  Proposals  of  the 

Urban  Land  Report."      By  Seebohm  Rown- 

tree  (Hon.M.).     . 
March    10th.-  "  Width   and   Allocation    of    Si)ace     in 

Roads."     By  F.  Longstreth  Thoni[(son,  k.sc. 
.April    14th.—"  Horizontality    and    Verticalify    in    the 

Architectural  Treatment  of  Town   Planning 

Schemes."    By  Barry  Parker,  f.r.t.b.a.  (M). 


REVISION    OF   CHARGES    IN   THE   METROPOLITAN    AREA. 

Caniberwell  Borough  Council  recently  gave  notice 
to  the  Post  Office,  London  "County  Council,  Metro- 
politan Water  Board,  and  the  various  gas  and  elec- 
tric lighting  companies  of  their  intention  to  cancel 
the  present  schedule  of  prices  for  the  reinstatement 
of  trench  openings,  intimating  that  during  the  war 
the  charges  for  such  work  woirld  be  the  actual  cost, 
;>nd  that  after  the  war  the  prices  must  be  reviewed. 

At  Wedne^'day's  meeting  of  the  council  the  borough 
engineer,  ^^r.  Wm.  Oxtoby,  m.inst.c.e.,  reported  that 
considerable  difflcidty  would  arise  in  ascertaining 
the  actual  cost  of  each  trench,  and  that  it  would 
involve  a  large  amount  of  clerical  labour,  and  he 
therefore  suggested  that  if  a  20  per  cent  addition  be 
made  on  the  present  price  this  would  meet  the 
present  difficulties  in  regard  to  the  loss  to  the  council 
due  to  the  old  schedule  of  prices,  and  would  repre- 
sent the  actual  cost. 

At  the  last  meeting  of  the  Metropolitan  Water 
Board  approval  was  given  to  the  under-mentioned 
alterations  or  additions  to  the  schedules  of  prices 
agreed  to  be  paid  in  respect  of  the  reinstatement  of 
trenches  oiicned  by  the  board:  — 

Easi,  Ham  and  West  llaiii  Cox-poratioiis  —  .s.  i'.  poryil. 

Tarmacadam  ...         ...         ...         ...  ...       5  t!     super. 

New  pitching  ou  (j-in.  p.c.c.  ...  ...     16  G         ,, 

Slaines  Rural  District  Council  — 

Increase  of  ^0  per  cent,  ou  existing  prices. 

JVIctropolitan  Borough  Council  of   Slioreditch — 

Cairingeway  asphalt...         ...         ...         ...     14  4         ,, 

3-in.  extr.a  concrete  ...         ...         ...         ...       2  4         ,, 

Roadway  asphalt  on  3-in.  concrete  ...       7  11         ,, 

Carriageway  asphalt  ou  6-in.  coucrcte    ...       4  8         ,, 

Foot  asphalt  on  6-in.  extra  concrete  ...       9  *i 

Tottenham  Uriian  District  Council  — 

Tar-paiuted  uuu:adam  ...  ...  ...       2  7 

Trinidad  asphalt  macadaiu  ...  ...     12  (i         ., 

Metropolitan  Borough  Council  of  St.  Marylebono — 

IJitunduous  paving  and  Trinidad  asphalt  ...     KJ  0         ,, 


Pudloed  Cement  Treatment. -We  understand  that 
a  heating  chamber  at  Burnley,  which  was  always 
flooded  to  a  height  of  18  in.  from  the  floor,  has  been 
made  dust  dry  by  a  Pudloed  cement  treatment.  The 
cngineer-in-charge  reports  that  he  is  very  pleased  with 
the  result. 


APPGINTRIENTS  VACAMT. 

Official  and  similar  advbhtiseubnts  RnrRiveD  dp  to  4.30  p.m. 

ON     inDRSDAYS     WILL     BR     INSF.niBD     IN    THB    FOLLOWING     DAV'S     ISSDH, 

hut  those  responsible  for  tlicir  despatcli  are  recommended 
to  arrange,  tlial  they  shall  rnacli  Thb  Borvbyor  office  by  noen 
on  WEDNESDAYS  to  eusuro  their  inclusion  in  ttie  weekly  list  of 
tummaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  loter  con 
formation  by  letter.  

DlSTiRlCT  FOKKMAN.— September  25th.— Deptford 
Borough  Council.  ii2  per  week. — Mr.  A.  Purkis,  town 
rlerk,  Town  Hall,  New  Cross-road,  S.E. 

ENGINEER  AND  SURVEYOR.— September  29th.— 
Conway  Rural  District  Council.  £2  10s.  per  week. — 
Mr.  J.  Porter,  clerk. 

ROAD  FOREMAN.— September  28th.  —  Sevenoaks 
Urban  District  Council.  £2  per  week. — Mr.  S.  Towl- 
son,  surveyor. 

iSANITARY  INSPECTOR.— September  30th.— Otley 
Urban  District  Council.  £100— £120.— Mr.  C.  F.  J. 
.Mkinson,  clerk. 

STEAM  ROAD  ROLLER  DRIVER.-Octol.cr  4th.— 
.Matlock  Urbaii  l)i,-tiirt  Council.  30s.  per  week.— IMr. 
Jii.sepli  Tuiiiei'.  enuineer  and  siu'vevor.  Town  Hall. 
Ahlllork. " 

MUNICIPAL  CO!^.PETITIONS  OPEN. 

Official  and  similar  advbrtisbmbnts  rucbivbd  op  to  4.30  p.m. 
ON  rnnp.sDAYS  will  bb  inserted  in  the  following  day's  issue, 
\>ut  those  responsible  for  tlicir  despatch  are  recommended 
to  arrange  that  tliey  stiall  reacli  Thb  Sdbteyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

YORK.  —  November  30th.— Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums.,  £100,  £50  and 
£2r).-^Mr.  F.  W.  Spurr,  city  engineer,  Guildhall, 
York. 
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MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  aiivbutisbmbnts  recbivbd  dp  to  4.30  p.m. 
on  ihdksdays  will  sb  insektbd  in  thb  following  das's  i3scb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Sdrvbsor  office  by  noon 
on  wednbsdats  to  ens  ire  tlteir  inclusion  in  the  u'eekly  list  oj 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

EVKSHAM.— Septeuibn-  SStli.— For  the  erection  of  a 
caretaker's  cottage,  for  the  corpoTation.— Mr.  H.  S. 
Harvey,  borovigh  surveyor. 

NOTTINGHAM.— September  28th.— For  the  erec- 
tion of  bath-rooin.s  at  i,-olation  hospital,  for  the  cor- 
poration.—Mr.  A.  Dale,  city  architect,  Guihlhall. 

HOLLAND  (Lines).— September  29th.— For  the  erec- 
tion of  .stable,  chaff-hoiise,  and  general  repairs  to 
house,  cottage,  and  farm  building?,  for  the  county 
council. — Mr.  E.  J.  A.  Christie,  county  land  aiiciit. 
Sessions  House,  Boston. 

HUNTINGDON.— Soptember  30th.  — For  the  erec- 
tion of  forty  workmen's  houses,  for  the  corijoration. 
—Borough  Surveyor,  Hartford-road,  Huntingdon. 

TAMWOETH.— September  30th.— For  the  eret'tion 
of  twenty-four  cottages,  for  the  corporation.— Mr.  A. 
Clarson,   surveyor,  21  Church-street,   Tamworth. 

NEATH. — October  1st.— For  the  erection  of  an  iso- 
lation hospital,  for  the  Joint  Hospital  Committee. — 
Mr.  J.  C.  Eees,  architect.  Parade  Chambers,  Neath. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council. — Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

Engineenng :   Iron  and  Steel. 

\VAKR1NGT<»N.— SepfcniI.er  L!71li.— Fur  the  supply 
of  a  .sectional  lioiler  and  heating  pipes,  for  the  Health 
Committee. — Borough   Surveyor,  Town  Hall. 

DUNDEE.— September  37th.— For  the  heating  and 
ventilating  of  the  city  hall  buildings,  for  the  cor- 
jjoration. — Mr.  J.  Thomson,  city  architect.  Municipal 
Offices,  91  Commercial-street,  Dundee. 

EDINBURGH.— September  27th.— For  the  su])ply  of 
gas  cookers,  for  the  Gas  Commissioners. — Mr.  A. 
Mastertou,  engineer  and  manager,  15  Caltnn-hill, 
Edinburgh. 

BATTERSEA.— October  2nd.— For  tlie  supply  of  iron 
1,'ars,  and  tools,  for  three  and  six  ninntli.^.  from  Sep- 
tember 30th,  for  the  borough  council.  — jMr.  W.  Jlaicus 
Wilkins,  town  clerk. 

LONDON.— Octolier  ."Jth.— For  providiii.s;  and  fixing 
a  heating  and  ventilating  installation,  for  tlie  county 
council. — Superintending  Architect,  Aldine  House. 
Bedford-street,  Strand,  Loudon,  W.C. 

SCUNTHORPE.— October  6th.-For  tlie  supply  and 
delivery  to  Appleby  Station  of  400  lin.  yds.  of  9-in. 
cast-iron  water  pipes,  for  the  urban  district  council. 
— Mr.  Herbert  iHeap.  engineer  and  surve.vor,  H'gh- 
street,  Scunthorpe. 

Roads. 

HENDON.— September  27th.— For  the  haulage  of 
about  9,000  tons  of  clinker,  for  tlie  urban  district 
council. — Mr.  S.  S.  Grimley,  Council  Offices. 

GRIMSBY.— September  27th.— For  making  up  cer- 
tain passages,  for  the  corporation. — Mr.  H.  Gilbert 
Wliyatt,  borough  engineer  and  surveyor,  Miini<'ipal 
Buildings,  170  Victoria-street,  Grimsby. 

ALFORD.— September  27th.— For  the  supply  of  GOD 
tons  of  broken  granite,  for  the  urban  district  council. 
— The  Surveyor,  Alford.  Lines. 

EASTBOURNE.-Sepi  ember  27th.— For  works  of 
private  street  improvement  in  certain  passages,  for 
the  corporation.— Mr.  A.  Ernest  Prescott,  borough 
surveyor. 

OXFORD.— October  1st.— Ofiers  are  invited  for  a 
large  quantity  of  4-iii.  by  5-in.  and  3-in.  by  5-iu. 
granite  setts,  removed  from  the  tramways.— City  Engi- 
neer, Town  Hall,  Oxford. 

BRAINTREE.— Octolier  2nd.— For  steam  rolling  and 
scarifying,  for  the  rural  district  council.— Mr.  C.  V. 
Bright,  surveyor,  London-road.  Braintree. 

KESTEVEN.-October  9th.— For  the  supply  of 
granite,  slag  chippiiigs  and  rejections,  and  gravel, 
for  the  county  council.-  Mr.  W.  B.  Purser,  couiHy  sur- 
veyor, Grantham. 

OSWALDTWISTLE.-October  9th.— For  making  up 
a  road,  for  the  urban  district  council.— Mr.  R.  N. 
Hunter,  survevor. 


HASTINGS.— October  9th.— For  the  supply  of  1,000 
yards  of  l>est  unbroken  hluestone,  for  the  rural  dis- 
trict council. — Mr.  J.  Standen,  district  surveyor.  Ivy 
House-lane,  Ore,  Hastings. 

Sanitary. 

BLEAN.— September  27th.— For  emptying  cesspools 
and  removing  house  refuse,  for  the  rural  district 
council.— Mr.  R.  Miles,  inspector,  Eddington,  near 
Heme  Bay. 

BUCKLOVV.— September  29th.— For  laying  330  yds. 
of  12-in.  socketed  pipe  surface-water  drain,  and  con- 
structing manholes,  for  the  rural  district  council.— Mr. 
R.  Curtis  Cordon,  surveyor,  Knutsford. 

SUTTON  -  IN  -  ASHFIELD.  —  Octolier  30th.  —  For 
alterations  to  existing  sewage  tanks,  the  construction 
of  new  screening  chamber,  settling  tanks,  rectangular 
bacteria  beds,  humus  tcuik,  engine-houses,  office,  and 
other  incidental  w'orks,  for  the  urban  district  council. 
—Messrs.  Willcox  &  Raikes,  63  Temple-row,  Birming- 
ham. 

Stores. 

HYDE.— Septeiuber29t.h.— For  the  su])ply  of  cement, 
iron  castings,  pitch,  and  creosote  oil,  for  the  Stores 
Committee. — Borough  Surveyor,  Town  Hall. 

RAMSGATE.— September  30th.— For  the  supply  of 
Portland  cement,  for  the  corporation. — Mr.  T.  G. 
Taviiu-,  borouph  engineer. 

Miscellaneous. 

MANCHESTICR.-  September  27th.— For  the  supply 
of  two  light  motor  vans,  for  the  Tramways  Committee. 
— Mr.  J.  M.  McElroy,  general  manager.  Corporation 
Tramways,  55  Piccadilly,  Manchester. 

LL.\NDUDNO.— October  1st.— For  the  supply  of  re- 
loits  and  fireclay  goods,  for  the  urban  district 
council.— Gas    Manager. 

LISTOWEL.— Oetolicr  7tli.— For  the  improvement  of 
the  water  supply,  for  Iho  lural  district  cniincil.- iMr. 
i\L   O'Connell,  clerk. 


Highway  Maintenance  in  Exeter — In  the  two  vears 
ended  .March  .Sl-t  hist,  states  Mr.  Thos.  Moulding, 
M.iNST.c.E.,  the  ci'iy  engineer  and  surveyor,  13}  miles 
of  road  were  repaired  in  Exeter,  the  .stone  used 
amounting  to  18,037  tons.  During  the  same  period 
24J  miles  of  roads,  coverang  an  area  of  295,466  sq.yds., 
were,  tar-sprayed  at  a  cost  of  £1,264.  The  question 
of  adopting  mechanical  haulage  for  street  watering 
lia.s  been  under  consideration,  and  Mr.  iMoulding  has 
lieen   asked    to   supjily    further   particulars. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surtetor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  comjdcte  and  accurate  as  possible. 

*  Accepted.  t  Becommended   for  acceptance. 

J  Provisionally  accepted. 

('HERTSEY.--F(>r  the  construction  ..f  a   footbridge,  for  tlie 

rural  distrirt  council. — Mr.  C.  G.  Atkinson,  surveyor: — 

Monro   ,^    I  o  ,    L.,iidou  £85 

W.   Bniion.,   I  iM.hhani  .49 

G.  .\llm;ui.   .Vddlcstoiie      -.  48 

Warren,   Parker  &  Co.,   B.vfleet  40 

Herring  &  Sou,  Chertsey  ...  38 


MALDON     (Esse.x). — For   the   removal  of    house    refuse   and 

pail-closet    contents,    for    the    rural  district    council. —iMr. 
W.  Almond,  surveyor  : — 

L.  J.  Oampin,er,  Southminster,  £110  per  year. 


WELLINGTON.— For  the  supply  of  250  tons  of  tarred  broken 
rock,  for  the  urban  district  council. — iMr.  G.  Eiley, 
surveyor : — 

s.  d. 
Pyx  Granite  Company,  Hoi'sehay,  Salop  (slap)  .  11  6 
Ceiriog    Granite    Company,    Chirk,    North    M'^ales 

(granite)  14    - 

Arenig   Granite   Compan.y,    Arenig.   North    Wales 

(granite) 15    0 


MEETINGS. 

Secretaries  and  others  will  ohlige  by  sending  early  notice  of 
dates  of  forthcomino  meetinos. 

SEPTEMBEK. 
24. — Town   Planuing  Institute  :    Opening  Meeting  of  Winter 

Session. 
25. — Institution  of  Municipal  and  County  Engineers:   South- 

Eastern  District  Meeting  at  Bognor. 
29-30. — Sanitary  Inspectors'  Association  :   Annual  Conference 
in  London. 

OCTOBER. 
4. — Society   of   Engineers  :    Mr.    Sydney   G.   Turner,   Assoc. m. 
INST.C.E.,     on     "  Law     and     Engineering."        Surveyors' 
Institution.      7.30  p.m. 
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Minutes  of  Proceedings. 


The  Bognor 
Meeting. 


It  is  piubably  saf©  to  say  that 
never  in  its  whole  history  has 
the  delightful  town  of  Bognor 
attained  such  popularity  as  a  health  resort  as  has 
been  the  case  during  the  season  which  is  now 
drawing  to  a  close.  It  lias  been  said  that  the 
record  number  of  visitors  is  due  to  the  fact  that 
the  East  Coast  resorts  have  been  very  largely 
neglected  owing  to  conditions  set  up  by  the  war, 
and  although  there  is  no  doubt  a  modicum  of  truth 
in  this,  the  attractions  of  Bognor  ha^■e  been  so 
well  developed  as  to  render  its  futui'e  assured. 
On  Saturday  the  weather  was  delightful,  ;ind  those 
who  attended  the  meeting  saw  the  town  at  its 
best.  The  attendance  was  well  up  to  the  average 
for  district  meetings,  and  it  was  particularly  grati- 
fying that  ^Ir.  Wakelam,  the  president  of  the 
institution,  was  able  to  be  present.  Mr.  Oswald 
Bridges,  the  surveyor  to  the  urban  district  council, 
read  an  excellent  and  exhaustive  paper  descriptive 
of  the  municipal  engineering  works  of  the  town. 
He  pointed  out  that  the  town  had  not  attained  its 
present  popularity  without  the  spending  of  large 
simis  of  mone.y  by  the  council  in  making  the 
improvements  necessary  to  maintain  the  high 
standard  of  efficiency  required  of  a  modern  health 
resort.  The  town  has  a  great  natural  asset  in  its 
beautiful  sands,  and  this  has  been  turned  to  the 
best  account  by  the  construction  of  a  fine  pro- 
menade over  1  mile  in  length  and  paved  from  end 
to  end.  The  situation  of  Bognor  is  such  as  to 
r'.-nder  the  sea  defence  works  of  peculiar  import- 
!uce,  inasmuch  as  the  high-water  mark  of  ordinary 
pring  tides  is  considerably  above  the  general  level 
'if  the  district,  and  in  this  direction  Mr.  Bridges 
has  niet  his  responsibilities  with  complete  success. 
He  has  insisted  that  all  sea  defence  work  should 
be  done  by  direct  laboLU"  and  not  by  contract,  and 
it  has  been  proved  that  this  is  the  correct  policy. 
Hui-ing  the  building  of  the  western  end  of  the  sea 
.'.all  and  promenade  the  lu'ban  council  was  startled 
at  his  estimate,  and  decided  to  put  the  work  out 
for  tender;  this  was  done,  but  the  lowest  tender 
was  £1,139  above  the  estimate,  and  the  work  was 
ultimately  done  by  Mr.  Bridges  for  a  sum  well 
below  his  own  estimate.  The  work  was  carried 
■ut  in  the  winter  of  1898,  which  was  a  very  boister- 
ns  one,  but,  fortunately,  no  damage  was  done, 


and  the  gales  really  assisted  the  progress  ol  the. 
work  by  taking  away  a  large  quantity  of  eai'th  that 
would  have  had  to  be  excavated.  Mr.  Bridges 
lias  also  designed  and  constructed  three  slipways 
on  the  sea  front  for  access  to  and  from  the  sands. 

The  most  important  sea  defence  work  the  town 
iins  undertaken  for  some  years,  however,  is  the 
widening  of  the  promenade  suid  the  bull-nosing  of 
a  portion  of  the  sea  front  from  Clarence-road  to 
the  pier.  The  sea  wall  at  this  spot  was  built 
fort'y-fivo  years  iigo,  and  had  become  very  hollou- 
on  the  face,  owing  to  the  rub  of  the  beach  and 
sand  upon  it,  which  had  eaten  into  the  wall  to 
the  depth  of  18  in.  in  some  peaces.  It  was  there- 
fore imperative  that  something  should  be  done 
at  once  to  strengthen  it,  and  Mv.  Bridges  advised 
his  council  to  construct  an  apron  in  front  of  the 
wall  with  flint-faced  blocks,  and  tied  into  the  old 
wall,  and  this  was  brought  up  to  within  4  ft.  of  the 
top  of  the  wall.  This  work  was  done  out  of  the 
rates  six  years  ago,  and  remained  so  until  last 
year,  when  a  bull-nose  constructed  in  ferro-con- 
crete  was  planted  on  to  the  apron,  and  tied  into 
the  old  wall  in  every  conceivable  way.  This  gave 
"  ft.  6  in.  in  width  to  the  promenade,  which  wa.^ 
very  much  needed,  and  upon  the  bull-nose  wa.s 
fixed  a  heavy  galvanised  hand  rail  and  standai'ds, 
which  have  been  a  blessing  during  the  enforced 
darkness  of  war  time.  For  the  rest,  it  may  be  said 
that  the  paper  indicated  the  variety  of  work  for 
which  the  surveyor  to  the  council  of  a  popular 
seaside  resort  is  responsible.  Mr.  Bridges  has 
achieved  great  success  in  improving  the  town  and 
rendering  it  more  attractive  to  visitors,  and  the 
high  tribute's  that  were  paid  to  his  work  by  th^ 
chairman  of  the  council  and  those  who  took  part 
in  tlie  discussion  were  well  merited. 


Temperature 

Changes 
In  Concrete. 


In  the  annual  review  of  water 
supply,  which  appeared  in  these 
pages  at  the  beginning  of  the 
year,  reference  will  be  found  to 
certain  observations  that  were  being  made  at 
Kensico  Dam,  at  Valhalla,  New  York,  a  part  of 
the  new  Catskill  water  system.  These  observa- 
tions have  for  their  object;  the  investigation  of 
changes  which  take  place  in  concrete  which  are 
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believed  to  be  due  to  temperature.  Special  instru- 
ments, consisting  of  two  coils  of  fine  «'ire  of  two 
metals,  having  different  temperature  coefficients 
of  electrical  resistance,  connected  to  a  circuit  with 
batteries  and  a  galvanometer  are  used,  The  A\-ires 
are  of  such  a  size  and  length  that  a  small  tsm- 
perature'  change  will  cause  a  measurable  change 
in  electrical  resistance  which  will  be  indicated  by 
the  galvanometer  or  which  may  be  detected  by  a 
telephone.  These  instnuiicuts  are  embedded  in 
tiie  massing  as  the  work  pmcreds.  By  the  use 
of  these  tliermomelcrs  ii  is  possible  to  tell  the 
temperature  of 'the  concrete  in  the  middle  or 
in  any  part-  of  the  structure  after  completion, 
and  a  recoi'd  of  the  temperature  is  now  being 
kept,  the  first  reports  of  which  are  now  coming 
to  liand. 

Interesting  reference  is  made  to  the  I^nsico 
Dam  observations  in  the  recently  published 
volume  of  the  "  Proceedings  "  of  the  American 
Society  of  Civil  Engineers.  The  investigations 
are  as  yet  incomplete,  but  we  are  told  that  records 
covering  a  period  of  seven  months  are  now  avail- 
able for  study.  In  a  discussion  following  the 
reading  of  a  paper  on  similar  investigations  made 
at  the  AiTowrock  Dam,  it  was  stated  that  it  was 
the  practice  in  that  case  generally  to  place  t-he 
thermometers  in  concrete  which  had  already  partly 
set  and  which  had  been  exposed  for  a  long  enough 
period  to  lose,  by  radiation  into  the  air,  a  portion 
of  its  heat;  also  the  themiometers  were  covered  to 
a  slight  depth  relatively  in  many  cases,  permitting 
radiation  to  go  on.  At  Kensico  Dain,  on  the 
other  hand,  the  thermometers  were  placed  in  the 
plastic  concrete  the  moment  it  ^^•as  laid,  and  were 
buried  as  deeply  and  as  rapidly  as  possible.  In 
the  Kensico  experiments  it  appears  that  if  the 
initial  heat  acquired  in  setting  fs  not  dissipated 
through  a  slight  amount  of  cover  the  rise  in  tem- 
jierature  is  constant  for  a  given  concrete  iiTe- 
sjiective  of  the  season  of  placing.  When  the 
concrete  was  mixed  a  rise  of  temperature  of  40  deg. 
occurred,  resulting  in  the  summer  to  a  tem- 
perature of  well  over  100  deg.,  but  the  maximum 
temperature  is  not  reached  till  long  after  the 
concrete  has  attained  its  final  size  and  shape — 
that  is  to  'say  for  several  months.  It  was  further 
stated  that  it  is  too  early  to  draw  any  conclusions 
as  to  variations  in  temperature  in  the  concrete 
due  to  sea.sonal  changes,  for  the  reason  that  even 
at  the  present  time  most  of  the  thermometers  are 
still  influenced  by  heat  developed  by  the  setting 
of  the  cement,  some  of  the  thermometers  having 
been  placed  eighteen  months  ago.  The  heat 
development  suggests  in  the  first  place  that  the 
increase  in  size  which  results  from  the  heating  is 
sufficient  to-  develop  disruptive  strains  in  the  new 
woi-k.  However,  no  surface  cracks  which  would 
support  this  idea  have  yet  been  observed. 

Fiu-ther  information  with  regard  to  these  im- 
jiortant  investigations  will  be  of  great  interest  to 
all  civil  engineers.  The  cracks  which  appear  in 
concrete  and  which  become  evident  as  the  masonry 
cools  are  clearly  due  to  contraction.  Whether  the 
taking  of  tem]iei-atures  of  concrete  will  lead  to  the 
discovery  of  facts  \\-hich  will  help  the  engineer 
materially  remains  to  be  seen,  but  the  efforts  now 
being  made  by  American  engineers  to  grapple 
with  the  problem  are  deserving  of  the  highest 
commendation,  and  it  is  to  be  hoped  that  engi- 
neers in  this  country'  will  not  be  behindhand  in 
assisting  in  the  useful  work.  That  much  useful 
experimental  work  is  done  which  is  never  reported 
publicly  is  evident,  and  in  this  better  publication 
of  results  of  investigations  the  American  engineers 
certainly  appear  to  display  a  more  generous  spirit. 


The  ini-oads  which  have  been 
made  by  the  military  autho- 
rities upon  the  studs  of  local 
;iutli<)i-ities  liave  raised  in  a  very  acute  form  the 
(luf-stion  of   iho  substitution    for  horses  of  some 


means  of  mechanical  propulsion.  The  conclusion 
aiTived  at  by  more  than  one  investigator  is  that 
the  petrol-driven  motor  is  economical  only  for 
work  which  entails  long-distance  haulage  with 
comparatively  few  stoppages.  The  matter  has 
recently  been  investigated  by  the  efl&ciency  divi- 
sion of  the  Chicago  Civil  Service  Commission, 
with  special  reference  to  the  conveyance  of  refuse 
from  the  several  parts  of  the  city  to  the  destructor. 
The  general  conclusion  arrived  at  is  that  the  use 
of  motor  trucks  is  only  warranted  for  hauling 
after  the  work  of  collection  has  been  dijne  by 
horse-drawn  cai'ts.  The  report  states  that  in  the 
investigation  it  has  been  found  that  either  the 
petrol  or  the  electric  power  truck  can  handle 
the  hauling  of  refuse  with  comparative  ease.  The 
more  economical  truck  has  been  found  to  be 
the  electric.  This  is  in  large  measure  due  to  the 
low  rate  of  cost  of  electrical  energy  from  the 
sanitary  district  to  the  city  for  night  power,  and 
to  the  fact  that  the  collected  data  on  the  electric 
truck  have  shown  lower  pei'centage  rates  for 
depreciation,  maintenance,  repairs  and  insurance 
than  for  the  petrol  truck. 

The  advantages  of  motor  trucks  over  horse- 
drawn  vehicles  are  stated  to  be :  (a)  Improved 
personnel  of  drivers,  as  they  would  be  placed 
under  civil  service  and  would  be  subject  to  dis- 
charge for  inefficiency ;  (h)  more  rapid  transit  of 
refuse  from  the  different  districts  to  the  reduction 
plant  or  loading  station,  thereby  causing  less 
nuisance  to  the  public;  (c)  elimination  of  the 
necessity  of  holding  partly  filled  tanks  in  alleys ; 
and  (d)  greater  mileage  per  day.  In  comparing 
the  costs  of  the  two  kinds  of  power  trucks  the 
investigators  recognised  that  either  motive  power 
is  capable  of  giving  full  ser^dce,  but  the  factor 
determining  the  most  efficient  truck  is  measured 
by  the  cost  per  ton-mile  for  operation.  The  in- 
vestigation appears  to  have  been  of  a  very 
thorough  character,  and  it  is  satisfactory  to  note 
that  the  general  result  confirms  the  opinions  of 
municipal  engineers  in  this  country. 


A  Monaghan 
Appointment. 


Motors  for 
Municipal  Work. 


Loose  thinking,  coupled  with 
a  conception  of  public  duty 
which  does  not  exclude  the 
exercise  of  sympathetic  interest  for  one's  friend, 
would  seem  to  be  responsible  for  some  of  the 
inappropriate^ — to  make  use  of  a  mild  term — 
appointments  made  by  local  authorities  in  Ireland. 
Recently  the  Local  Government  Board  has 
had  to  refuse  sanction  to  the  appointment  of 
an  official  by  the  Monaghan  Rural  District  Council 
under  circumstances  that  would  appear  to  offer  no 
excuse  for  the  action  of  the  councillors.  An 
architect  or  engineer  under  the  Labourers'  Act 
was  advertised  for,  and  in  the  result  Mr.  Hugh 
McCague,  a  mason,  was  appointed.  The  chief 
ground  for  this  selection  was  that  in  the  view  of 
the  majority  Mr.  McCague  was  a  practical  man. 
It  is,  of  com-se,  satisfactory  to  get  this  informa- 
tion, though  we  are  constrained  to  suggest  that 
he  would  have  been  a  singular  mason  had  he- not 
been  a  pi'actical  man.  As  an  excuse  for  the 
council  it  was  ar-gued  that,  while  the  advertise- 
ment was  addressed  to  engineers,  the  word  has  a 
different  significance  in  the  country  than  in  the 
cities.  The  real  description  of  the  pei-son  actually 
required,  it  was  suggested,  is  one  with  knowledge 
and  experience  to  superintend  the  class  of  -ivork 
sjiecified,  which  may  be  set  out  as  the  every-day 
work  of  a  district  council.  But  this,  far  from 
improving  things,  only  makes  them  worec,  and. 
to  say  the  least,  it  is  a  muddle-headed  way  of 
looking  at  the  matter  which,  if  it  may  excuse  the 
action  of  muddle-headed  people,  cannot  justify 
the  appointment  of  a  mason  to  jierform  the  duties 
of  an  architect  or  engineer.  As  the  Ir/KJi  Ihiihler 
and  Engineer,  from  which  we  cull  these  facts, 
points  out,  to  advertise  for  an  architect  or  engineer 
and  njipoint  to  that  office  a  clerk  of  works  or  a 
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"  hiuidv  uiau  "  stultilieb  the  public  body  iiiaJiiiig 
ibo  appuiuUneut,  and  intiii-ls  iujury  on  fche  two 
professions  of  ai'chitect-  and  engineering  without 
[•ent'titing  an\  bod.v,  unless  perhaps  indirectly  tlic 
man  appointt;d,  who,  by  virtue  of  being  designated 
what  he  is  not,  ofttni  creeps  into  W'ork  that  ought 
to  belong  to  qualified  professional  men.  This  is  a 
view  that  niay  not  make  a  strong  appeal  to  the 
uienibei-s  of  tlie  Monaghan  Kural  District  Council, 
but  it  is  a  view,  nevertheless,  which  it  is  to  be 
hojx'd  will  be  driven  home  to  their  minds  by  the 
caveat  of  the  Local  Government  Boai'd. 


The  annual  record  issued  b\ 
Rainfall  In  1914.  the  British  Rainfall  Organisa- 
tion is  always  an  interesting 
vuluuic,  and  that  lately  published  forms  no  excep- 
tion to  the  rule.  Those  who  experienced  the 
severe  thunderstorm  of  Sunday,  June  14,  1914, 
wliicli  developed  with  extraordinary  intensity  in 
the  south-west  of  Loudon,  will  be  specially  intt - 
rested  in  the  detailed  accounts  which  are  given  of 
the  happenings  on  that  memorable  afternoon, 
when  several  fatal  accidents  were  caused  by  the 
lightning.  The  storm  wa,s  remarkable,  even 
among  siunmer  thunderstorms,  for  the  narrowness 
of  the  triict  where  its  effects  were  produced,  and 
the  observers  w^ere  much  impressed  by  watching 
from  the  slopes  of  the  Chilterns,  east  of  Higli 
\\'\combc,  the  dense  blackness  of  the  clouds  1\  ing 
over  the  'Hiames  Valley,  although  no  I'ain  wa.s 
falling  in  that  locality  and  the  day  passed  W'ithout 
a  siiowcr.  In  the  ai'ea  principally  affected  the 
general  rainfall  amounted  to  nearly  3^^  in.  The 
second  p.ut  of  the  book  deals  gcnerall.v  with  the 
rainfall  and  meteorology  of  the  year  under  review, 
and  includes  statistics  of  the  distribution  of  rain- 
fall, together  with  particulars  of  periods  of 
drought,  rain  spells,  and  other  matters  of  interest. 
The  autunm  period  of  rain  spells  marked  the 
opening  stiiyes  of  one  of  the  wettest  w-inters 
experienced  in  the  British  Isles  dtiring  at  least 
half  a  century,  and  the  excessive  rains  of  this 
period  will  long  be  remembered  on  account  of  the 
consecjuent  sufferings  of  our  overseas  forces.  The 
Knal  |)ai't  of  this  interesting  and  exhaustive  record 
is  as  usual  devoted  to  a  general  table  of  the  rain- 
fall ab  the  several  stations — between  5,000  and 
G.OOO  in  number — at  which  observations  are  taken. 
Mr.  Hugh  Piobert  Mill,  the  director,  and  tliose 
who  assist  him  arc  to  be  congratulat.ed  on  the 
quiet  and  efficient  performance  during  anotlicr 
year  of  an  important  public  service. 


Technical 
Education. 


In  view  of  the  efforts  now- 
being  made  by  the  nation  to 
open  up  new  fields  of  industry, 
I  lie  ex|)ansii)n  of  the  work  of  technical  education 
IS  more  than  ever  necessary  at  the  present  time. 
We  ha\e  alreadx'  drawn  attention  to  the  arrange- 
nients  that  have  been  made  at  some  of  the  larger 
sclio<Js  and  colleges,  and  this  week  further 
ssilaijuses  have  been  sent  to  us.  The  work  at 
the  London  County  Council  Westminster  Technical 
Institute.  Vincent -square,  began  last  Monday, 
and  excellent  evening  courses  are  obtainable  at 
very  moderate  fees  in  all  subjects  connected  with 
the  professions  of  civil  engineering,  heating  and 
ventilating  engineering,  gas  engineering,  and 
arcliitecture.  The  Northampton  Polytechnic 
Institute  announce  the  usual  day  and  evening 
coiu'ses  in  civil,  mechanical  and  electrical  engi- 
neering, the  most  useful  classes  for  the  asph-ant 
in  municipal  engineering  being  those  in  structural 
engineering  and  surveying.  '  The  Manchester 
Municipal  School  of  Technology  provides  a  number 
of  excellent  part-time  courses  in  municipal  and 
sanitary  engineering,  architecture  and  building, 
designed  specially  for  evening  students  and  others 
whose  ordinary  employment  or  avocation  occupies 
the  greater  part  of  their  time.      The  instruction 


throughout'  the  part-time  classes  is  given  in  such 
a  manner  as  to  show  the  application  of  scientific 
l)rineiples  to  the  daily  work  of  the  students.  But 
it  cannot  be  too  strongly  impressed  on  the  minds 
of  intending  students  that  their  success  in  the 
later  yeai-s  of  these  courses,  when  their  studies 
will  bear  most  directly  upon  theu'  daily  work, 
will  depend  upon  their  possessing  a  sound  know- 
ledge of  mathematics,  mechanics,  physics,  and 
chemistry,  and,  in  the  case  of  engineering 
students,  upon  their  skill  in  drawing;  and  that 
the  sustained  effort  required  in  the  first  and 
second  years  for  the  successful  study  of  these 
fundamental  subjects,  the  practical  application  of 
which  is  not  at  once  obvious,  will  do  much  to 
develop  character.  And  character,  even  more 
than  knowledge  or  skill,  will  always  be  essential 
to  one  who  is  to  fill  a  liigh  |)osition. 


A  Village 
Water  Supply. 


'I'lif  c-i.iidition  of  the  water 
supi)l\  ill  the  village  of  Castle 
Hediugiiiini  was  under  dis- 
cussion at  the  last  meeting  of  the  Halstead,  Essex, 
Km'al  District  Council.  It  appears  that  since 
the  previous  meeting  sanqjles  of  water  from  the 
six  public  wells  had  been  taken  and  analysed,  and 
that  the  reports  showed  that  in  almost  all 
cases  the  water  was  very  unsatisfactory,  being 
more  or  less  contaminated  with  organic  matter, 
and  not  safe  for  drinking.  In  the  mean- 
time, it  is  not  surj)rising  to  learn,  the  medical 
officer  had  on  his  own  resjjonsibility  closed  three 
of  the  wells  that  were  said  to  be  the  worst.  ^Vfter 
considerable  discussion  the  council  resolved  to  re- 
o|)en  all  the  wells  except  one,  in  order  that  the 
inhabitants  might  have  the  use  of  the  water  for 
washing,  and  to  affix  notices  to  the  punqis  wai'U- 
ing  people  that  the  water  was  not  fit  tO'  be  used 
for  drinking  purjjoses.  Instructions  were  at  the 
siune  tinie  given  to  the  surveyor  to  procure  a 
water-cart  and  supjily  the  wants  of  the  people 
with  pure  water  from  other  sources,  and  maJte  a 
t-harge  of  a  lialfpenuy  per  pail  for  it.  It  is  only 
to  be  hoped  that  the  warning  notices  will  not  be 
disregarded  by  the  inhabitants  of  (-astle  Hediug- 
ham.  In  times  like  the  present  impure  water 
su])plies  are  not  merely  a  l(x,'al  but  a  national 
danger,  and  it  is  the  cle;U'  duty  of  the  Halstead 
('(juncil  to  take  inmiediat-e  steps  to  provide  for  the 
village  asui)i)ly  of  water  free  from  even  a  suspicion 
of  contamination. 


Beautifying 


Wr    liave    hefoiv    lis    a,   pliuLo- 
"'^■"I'li  w  bich  shows  wliat  can  be 
sewage  works.     ^^^^^^^  .^^^  ^^^  almost  infinitesimal 

ciutla.y,  in  rendering  sewage  works  less  unsightly — 
a  matter  which  in  the  piust  has  frequently  engaged 
the  iittention  of  those  in  cliarge  of  these  usually 
wholly  unattractive  but  very  necessary  installa- 
tions. The  photograph  in  question  illustrates 
what  has  been  done  at  the  sewage  works  of  an 
American  town — Harrison,  New  York — where  the 
sprinkling  filters  have  been  or:iamcnted  with 
plantings  at  the  intersec-tions  of  the  fixed  sprays. 
The  disposal  works,  even  when  the  sprays  are  not 
in  action,  is  described  as  sightly,  but  when  the 
sprays  are  in  operation,  as  was  the  case  wlien  the 
photograph  was  taken,  the  effect  is  very  attractive. 
Two  2-ft.  lengths  of  6-in.  vitrified  pipe,  tilled  w  ith 
earth,  are  embedded  in  the  broken  stone  of  tlie 
filter,  and  the  moisture  from  the  sprays  and  in 
the  stone  produces  thriving  plants.  In  designing 
the  pumping  station  a  slightly  greater  expense 
than  was  required  by  the  stern  necessities  of  the 
case  was  inciured  by  adding  a  little  cut-stone 
trimming.  The  effect  of  the  plants  on  the  general 
appearance  of  the  works  is  so  altogether  pleasing 
that  the  slight  additional  expenditure  involved  is 
not  likely  to  be  regretted  by  authorities  in  this 
country  who  may  tliink  it  worth  while  to  follow 
the  excellent  example  set  at  Han-ison. 
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Temporary  Buildings  for  Military  Purposes. 


By   G.    BERTRAM   HARTFREE,  v. 


2.     HUTMENTS. 

.   Surveyor    to    the   Alton,   Hants,  Urban    Disti'iot    Coniicil 


The  common  type  of  barrack  is  of  simple  form 
and  devoid  of  architectural  features,  the  standard 
design  being  an  oblong  room.  Small  huts  have  a 
door  at  one  end  and  windows  in  the  other  and  in 
the    S'ldes;    large   lints    are    provided    with    doors   to 


not  exceeding  three  in  number  when  fixed  Miii. 
centre  to  centre  may  have  stub  tenons,  but  at 
intervals  not  greater  than  4  ft.  These  should 
lie  securely  "  through "  tenoned  and  pinned,  and 
the    ]ilafes   at    angle   inter.seetion    slionld    bo    halved. 


-^.w^^,,^ 


Fu;.  1. — At.tkrnative    Arrangements    kou    Prevkntinc    Uain    Flooding    under    Doors. 


Wrongly  nailed : 


tach  end,  and  an  ample  number  of  windows  in  the 
Hides.  The  esseirtial  point  is  a  weather-tight  build- 
ing, well  lighted,  and  sufficiently  ventilated  without 
draughts. 

Although  often  the  practice,  it  is  not  adv'isable  to 
enter  the  wooden  posts  in  the  ground;  these  should 
t)e  framed  to  platus  re.sting  on 
walls  or  piers.  When  the 
floors  are  tongued  and  grooved 
the  latter  is  far  preferable,  and 
in  the  absence  of  special  local 
conditions  should  always  be 
adopted  to  prevent  liarbourage 
lor  rats  and  other  vermin. 
Special  care  should  be  f.aken 
with  floors,  as  it  must  be  borne 
in  mind  that  blankets  and 
slieets  are  ofttimes  the  only 
form  of  bedding  provided  for 
the  occupants.  Single  abut- 
ting boards  are  very  objec- 
lionable-,  and  double  boarding, 
although  better,  leaves  room 
for  improvement.  With  trans- 
verse joists  the  lower  l)oards 
are  laid  longitudinally,  and 
were  it  possilile  to  lay  the 
njiper  boards  in  the  -same 
direction  and  to  break  joint, 
a  good  floor  would  he  obtained ; 
but  in  shrinkage  or  seasoning 
of  wood,  a  floor  laid  in  this 
manner  would  curl,  loosen  and 
become  dangerous.  Consc- 
<|Uently,  double  flooring  can 
I.e  effected  only  by  cross- 
boarding,  which,  in  the  ab- 
sence of  tongued  boards,  would 
still  leave  small  draught  holes. 
The  most  suitable  boards  are 
those  with  longiiHs  and  grooves, 
or  grooves  fitted  with  iron 
tongues. 

Among  '  bad  points  in  hut 
building  may  be  named  the 
practice  of  constructing  tlie 
carcase  without  sufficient  mor- 
tices and  tenons.  Several  months  ago  I  saw  an 
in.stance — pests  abutting  plates  and  "  .secured  "  by 
splices.  All  posts  should  have  suitable  tenons  neatly 
morticed    into    plates    and    securely    pinned.      Stud- 


Fig.  2. — Weather 
boakding. 


with  the  corner  posts  tenoned  through  both  halves 
wherever  practicable.  The  amount  of  bad  workman- 
ship found  lin  these  constructions  is  regrettable,  and 
although  wages  are  fairly  high,  many  inferior  work- 
men are  employed.  Greater  economy  could  be 
effected,  and  result  in  better  class  work,  were  higher 
wages  paid  to  the  skilled  mechanics  on  the  works 
and  intelligent  labourers  engaged  as  "mates"  ti' 
perform  the  work  at  present  done  by  incompetent 
men. 

In  ordinary  hut  construction,  insufliciient  attention 
is  paid  to  the  prevention  of  water  driving  under  ex- 
ternal doors.  Two  imijortant  points  apparently  are 
overlooked — (1)  The  hut  is  generally  the  men's  day- 
room,  and  is  always  their  sleeping-room.  (2)  The 
building  be,'ing  of  the  ijlainest  form,  there  are  no 
projections  on  plan,  nor  porches,  to  shelter  the  doors. 
During  inclement  weather  it  is  common  to  find 
pools  of  water  on  the  floors,  and  to  prevent  this, 
without  altering  the  planning  or  providing  a  porch. 
I  suggest  either  of  the  arrangements  illustrated  in 
Fig.  1.  Fig.  1a,  showing  door  opening  outwards,  re- 
quires no  special  comment  other  than  the  necessity 
wdien  steps  exist  to  allow  sufiicient  clearance  for 
the  door  between  the  strings  of  steps.  It  is  desir- 
able that  the  door  should  be  fitted  so  as  to  allow 
its  bottom  rail  to  come  at  least  4  in.  below  the  top 
of  sill. 

Fig.  iB  shows  the  only  safe  iilternative,  which  re- 
quires the  provision  of  a  weather  board  and  an  iron 
bar ;  in  addition,  a  small  trough  mus.t  be  provided 
to  intercept;  any  water  that  may  jjass.  The  trough 
is  formed  by  leaving  a  space  of  1  in.  between  the 
sill  and  the  first  floor  board.  It  is  desirable  that 
)>oth  the  sill  'and  this  board  should  be  oak  in  order 
to  reduce  the  possibility  of  edges  treading  down. 
The  trough  shoidd  consist  of  a  strip  of  zinc  with 
edge?,  vip-turned  and  dressed  in  grooves  in  wood- 
work. iDraiuage  holes  should  be  provided,  and  if 
there  is  any  objection  to  draughts  through  these, 
compo  j)ipes  may  be  attached  and  bent  well  below 
floor  lev-el  to  form  water  traps  in  order  to  stop 
draught. 

If  the  exterior  be  covered  with  wood,  weather- 
boarding  is  generally  used.  Fig.  2  shows  three  types 
of  boards;  at  the  top,  the  plain  lap.  A  better  joint 
is  made  by  using  the  rebated  lap,  the  latter  beins 
occasionally  provided  with  Scotia  moulding  on  tlic 
outer  edge.  To  permit  the  natural  shrinking  ot  boar^^■^ 
without  splitting  it  is  imperative  that  they  should 
I.e   nailed   throiioli   (lie   lower  thick   .■dgc  ,.nlv.   and   .-o 
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jeouiing  the  ujiper  thin  edge  of  tlie  boards  below. 
Pitch  pine  and  harder  woods  are  very  liable  to  split 
wlien  fixed  to  a  plain  lap.  and  for  secure  work  the 
lioles  should  be  bored  befoie  nailing. 

Felt  is  commonly  used  for  the  external  covering 
of  roofs;  for  an  effective  finish  the  rafters  sliould 
first  be  covered  by  matching  or  rough-boarding  witli 
close  joints,  and  the  felt  fixed  horizontally  witli  sufli- 
cient  lap.  Vertical  joins  are  better  avoided.  The 
finished  work  requires  careful  tarring  and  sanding. 
.V  better  roof  is  secured  by  the  use  of  either  of  the 
substitutes  for  slates  made  of  asbestos  and  similar 
substance  sold  under  various  proprietary  names. 
Kuberoid  and  similar  nuiterials  are  equally  suitable. 

The  internal  lining  is  either  match-board  or  one  of 
the  various  asbestos  sheetings  obtained  from  the 
many  firms  supplying  these  goods.  The  former,  espe- 
cially when  huts  arc  constructed  hurriedly,  has  the 
disadvantage  of  wood  shrinkage,  causing  open  joints 
that  lead  to  unpleasant  draughts.  The  latter  has  a 
disadvantage — more  common  to  hard  and  brittle 
varieties^that  a  sudden  blow  (the  bvitt  end  of  a  rifle, 
for  instance)  will  probably  cause  a  series  of  cracks, 
ruining  a  sheet  of  18  to  20  super,  ft.  For  an  effective 
finish  asbestos  sheeting,  fixed  on  the  face  of  the 
match-boarding  can  be  recommended,  and  when 
economy  must  be  practised    the    interior    lined    by 


by  permanent  joints  with  cleats  aflBxed  to  support 
purlins;  the  tie  beams  rest  under  the  roof  plate,  and 
when  erected  they  are  securely  bolted,  and  further 
secured,  if  required,  by  two  posts  in  carcase  framing, 
fixed  about  3  in.  apart,  with  tie  beam  between  and 
bolted  truss.  The  roof  is  further  fini.shed  by  a  cap- 
I'ini;.  which  should  be  secured  by  suitable  round- 
headed  screws  supplied  with  lead  washers.  All  tem- 
porary joints  should  be  secured  by  bolts,  coach  screws 
or  stout  screw-s,  and  it  is  very  important  that  these 
lie  well  greased  before  insertion  to  facilitate  easy 
removal. 

Too  little  altenlion  appears  to  be  paid  to  tarring 
ilic  roofs.  In  addition  to  careless  application,  the 
lar  is  not  bixjught  to  the  right  temperature  before 
»usc.  I  have  had  no  opportunity  of  trying  the  experi- 
ment, but  believe  the  small  size  road  sprayers  would 
lie  found  the  most  effective  plant  for  this  work. 


REINFORCED-GONGRETE   PIPES. 

Tlic  city  engineer  of  I'orl,  Elizabeth,  j\Ir.  A.  S. 
Butterworth,  will  be  pleased  if  makers  of  plant  for 
llio    manufacture    of    rcinforeed-concrete    pipes    will 
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matching,   covered   to   a   height   of  6  ft.   by  asbestos, 
will  be  found  sound  and  effective. 

Fig.  3  shows  a  useful  type    of    hut    that    may  be 
easily  taken  apart  in  sections  for  removal.    It  con- 
sists of  the  following  parts :  Sides,  ends,  floor,  roof  in 
two  sections,  roof  capping  and  roof  principals.    The 
-ides  consist  of  stout  timbers  with  4-in.  by  3-in.  posts, 
l-in.  by  3-in.  base  plates,  and  floor  plates  and  root 
lates    of    the    same    dimensions.      The    exterior    is 
cather-boardod,  the  boards  being  fixed  horizontally; 
liis  method   is  preferable   to  vertical  fixing,   as  the 
■  irmer  holds  and  braces  the  carcase  when  apart  in 
•ftions.    The   window   and  door  frames  are  perma- 
nently  fixed   in   their   sections.      Those   at  the  ends 
mtain  gables  and  gable   rafters,   and   one   at   least 
intains  frame   for   door.    In   a   large  building  both 
■  ids  would  have  doors,  the  other  end  of  smaller  hut 
'  eing  jjrovided  with  a  window-.    A  floor  i^late  is  not 
1   quired  in  the  end  structures.    The  base  plate  should 
'  e  well  tarred  on  the  underside  and  both  edges.    The 
I!  )or  boards  should  be  fixed  securely  to  stout  joists 
iiat  rest  on  the  floor  plates;  boards  and  joists  should 
!.e   removable   complete   in   small   huts,   or   in   large 
■sections  in  bigger   buildings.      The   roof  consists   of 
siritable   purlins;    to    each    l-in.    match-boarding    is 
fixed  vertically,   and    the   whole    covered   with    felt, 
which  should  be  well  tarred  aud  sanded.    At  intervals, 
according  to  the  size  of  the  Ijnilding,  roof  principals 
nmst  be   provided.    These   should  be   fixed   together 


cummunicale  particulais  to  him,  c/o  Messrs.  Davis 
&  Soper,  Limited,  54  St.  Mar.y-axe,  E.G. 

Mr.  Butterworth  is  anticipating  an  early  visit  to 
Knglaud  in  connection  with  the  immediate  execution 
of  the  scheme,  estimated  to  cost  about  £500,000,  for 
the  completion  of  the  sewerage  of  Port  Elizabeth. 

If  engineers  who  have  now  had  experience  over  a 
number  of  years  of  the  wearing  properties  of  concrete 
pipes  would  be  good  enough  to  communicate  with  him, 
Mr.  Butterworth  would  be  pleased  to  have  the  privi- 
\vac,  while  on  this  side,  of  calling  upon  thcni. 


Retrenchment  in  Public  Departments — la  the  House 
of  Commons  last  week  the  Chancellor  of  the  Ex- 
(■hequor  was  asked,  in  view  of  the  promise  of  the 
Government  that  economies  would  be  rigidly  enforced, 
wliat  actual  reductions  had  now  been  made,  or  were 
forthwith  to  be  made,  in  the  expenditure  of  the 
various  Government  departments.  Mr.  McKenna, 
in  reply,  pointed  out  that  the  Retrenchment  Com- 
mittee had  published  an  interim  report  making  cer- 
tain recommendations  which  would,  he  trusted,  be 
carried  into  effect  at  an  early  date.  The  committee 
were  examining  in  detail  the  expenditure  of  each 
department,  with  a  view  to  the  introduction  of  every 
jjossible  economy,  ;uid  luoposed  in  due  cour.se  to 
issue  a  further  report. 
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Institution  of  IVIunicipal  and  Oounty  Engineers. 

SOUTH-EASTERN   DISTRICT   MEETING   AT   BOCNOR. 


.Mr.  A.  Dryland,  the  district  chainnan,  presided  at 
last  Saturday's  Soiilh-Ivistern  District  Meeting  of  the 
Institution  of  Municipal  and  County  Entrineers  at 
Bognor.  The  institution  council — who  met  in  London 
on  the  same  day — were  represented  by  the  president, 
Mr.  H.  T.  Wakelam,  and  members  of  neighbouring 
towns  were  present  in  fair  force.  The  w-eather  was 
ideal,  and  the  visits  which  followed  the  business 
jjroceedings  took  place  under  the  very  best  conditions. 
The  meeting  opened  in  the  Congregational  Insti- 
tute shortly  before  midday,  and  when  the  chairman 
of  the  urban  district  council,  Mr.  H.  H.  Gibbs,  j.p., 
rose  to  welcome  the  members  the  attendance  included 
Messrs.  C.  J.  Atkinson  (Chertsev  Rural).  H.  W.  Bowen 
(West,  Sussex),  W.  L.  Bradley  (Tonbridge),  Oswald  A. 
Brid.ges  (Bognor),  -\.  J.  Catt  (Shoreham  Harbour), 
II.  T.  Chapman  (Maidstone),  Robert  Chart  (Conlsdon 
and  Purle.v),  W.  A.  Clegg  (Dorking),  Richard  Collins 
(Hnfleld),  A.  Drvland  (Surrey  Countv,  district  chair- 
man). A.  G.  Gibbs  (Midhurst),  T."  Grove  {Surrey 
Countv),  R.  J.  Jenkins  (Portsmouth),  Ernest  R.  Lewis 
(Cranbrook),  F.  J.  Lobiey  (Chichester),  B.  A.  Miller 
(Seaford),  T.  A.  F.  Phillips  (West  Sussex).  John  L. 


Mr.  ().'<wald  a.  Bridges,  m.r.sax.i 


IMr.  Oswald  A.  Bridges,  who  for  nearly  twenty  years  has 
Ijeeu  the  engineer  and  surveyor  to  the  Bognor  Urban  Dis- 
trict Council,  has  seen  the  town  double  in  population  during 
his  tenure  of  office.  Previously  he  was  for  two  years  and 
seven  months  borough  engineer  acd  surveyor  of  Lymington. 
Hants,  to  which  position  he  was  appointed  from  the  War 
Department,  under  which  he  was  engaged  in  assisting  in  the 
))reparation  of  the  plans  for  the  reconstruction  of  the 
barracks  at  Parkhurst.  in  the  Isle  of  Wight,  under  his 
brother,  now  Lieut.-Colonel  Bridges,  .A.n.i.B.A.  The  work. 
which  cost  £84,000,  also  entailed  a  sewerage  scheme  in  which 
the  drainage  from  Parkhitrst  prison  joined.] 

Kedfern  (Gillingham.  hou.  district  secretary),  F. 
Roberts  (Wortliing),  H.  H.  Scott  (Hove),  C.  Chambers 
Smith  (Westminster),  Frank  B.  J.  Stephens  (Bognor), 
H.  T.  Wakelam  (Middlesex,  president),  Arthur  W. 
Ward  (Portsmouth),  G.  W.  Weston  (Bognor),  and  F. 
Wilkinson  (Deptford),  members;  T.  Bailey,  L.  Booth 
(Bognor),  L.  Bovce  (Bognor),  O.  L.  Bridges  (Bognor), 
.Vrthur  Collins,  T.  S.  Farrar  (Frinton).  H.  H.  Gibbs 
Tlios.  Hart,  P.  Hayward,  H.  Howard.  H.  LoVell, 
Marlow  Read  (Middlesex  County  Council),  I.  Tubb 
and  A.  J.  Tyler  (Croydon),  visitors.  Letters  of  regret 
for  non-attendance  were  received  from  Messrs.  E.  A. 
Borg  (Margate),  J.  H.  Brierley  (Richmond),  F.  T. 
Clayton  (Reigate),  John  S.  Crawshaw  (Weybridge), 
G.  E.  Crowter  (Godstone),  E.  J.  Elford  (Southend), 
F.  Harris  (Tonbridge),  E.  Young  Harrison  (Guildford), 
T.  W.  A.  Hayward  (Battersea)  and  Chas.  W.  Leney 
(East  Preston). 

In  the  course  of  his  remarks  the  Chairman  of 
THE  Council  observed  that  such  meetings  were  of 
benefit  not  only  to  municipal  engineers,  but  to  the 
communities  under  their  care.  They  were  enabled 
to  come  into  personal  contact  with   each  other  and 


get  ideas  that  helped  them  to  solve  many  of  the 
problems,  that  confronted  them.  They  were  visiting 
Bognor  at  a  time  when  the  town  was  never  in  a 
more  prosperous  condition,  but  they  had  had  their 
dark  days,  and  had  had  trouble,  in  particular,  with 
their  sea  defences.  Mr.  Bridges,  tlieir  surveyor, 
had,    however,    gradually    improved    these    since    he 


Ml,-    iL.    li.    Gibbs,   j.p.. 
Chairman  of  the  Bognor  I'rban  District  Council. 

came  to  them  twenty  years  ago,  and  when  they  had 
seen  what  he  had  accomplished  in  that  connection 
they  would  come  to  the  conclusion  that  he  was  a 
very  good  officer.  But  for  what  he  had  done  the 
town  would   not  Ije  what  it  was   at  present. 

In    moving   a   vote   of   thanks    to    Mr.    Gibbs,    ilr. 
Dryland  remarked  that  every  possible  arrangement 


Mk.   Joseph  Jubb, 
.Solicitor  and  Clerk  to  the  Bognor  Urban  District  Council. 

had  been  made  for  their  reception,  and  Mr.  Bridges 
had  written  for  them  a  paper  covering  a  wide  range 
of  municipal  work.  Tiiey  would  all  find  in  that 
something  to  interest  them,  and  they  would  l>e  glad 
to  go  round  afterwards  and  see  the  works  as  exe- 
cuted. It  was  gratifying  to  hear  Mr.  Gibbs' 
appreciation  of  the  services  rendered  to  the  town 
Ijy  Mr.  Bridges.  It  was  not  every  town  that  appre- 
ciated its  officers,  although  recognition  of  that  kind 
was  more  general  than  it  used  to  be.  Perhaps  it  was 
because  the  officers   had  improved. 
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The  vote  of  tliauks  was  carried,  aud  the  meeting 
then  proceeded  to  the  discussion  of  Mr.  Bridges' 
paper, 

BOGNOR     MUNICIPAL     UNDERTAKINGS 

which   we   reproduce   oI.>ewhere   in   this   issue. 

DISCUSSION   OF    I\1U.   BRIDGES'    rAPER. 

Mr.  A.  Dkyland  (Sunoy)  remarked  that,  in  view  of 
the  council  meeting  whioh  was  being  held  that  day  in 
London,  they  were  fortunate  in  having  among  tlveni 
the  president,  Mr.  Wakehim,  and  he  was  sure  ali 
would  lie  grateful  to  him  for  attending.  The  paper 
was  a  very  compreliensive  one,  and  showed  the 
very  great  variety  of  tlie  work  that  had  to  be  carried 
out  in  a  seaside  town.  Sucli  work  called  for  a  very 
great  variety  of  engineering  talent,  and  having  read 
carefully  througli  the  pai>er  he  was  sure  they  could 
congratulat©  Mr.  Bridges  on  the  way  he .  had  met 
all  emergencies  that  had  cropped  up.  In  his 
jxjunger  days  he  was  interested  in  sea  defence  work 
hiuLself,  and  he  had  been  particularly  struck  by  the 
bull-nose  on  the  sea  wall  at  Bognor,  and  would  like 
to  know  what  effect  it  had  on  the  gatliering  of  the 
beach.  It  occurred  to  him  that  it  might  possibly 
cause  a  scour  at  the  foot  of  the  wall  by  the  waves 
being  thrown  back.  Mr.  Bridges  had  made  use  of 
clinkers  in  connection  with  road  work,  but  he  should 
be  glad  to  know  in  what  particular  way  he  had  em- 
ployed them.  They  had  been  successfully  used  at 
many  seaside  places  for  tar-macadam.  He  desired 
per.-sonally  to  thank  Mr.  Bridges  for  the  trouble  he 
had  taken  in  preparing  the  paper,  and  for  making 
it  possible  for  them  to  have  the  meeting  there  that 
day.  There  was  always,  plenty  to  occupy  a  sur- 
veyor, and  not  less  so  at  the  present  moment,  and 
to  give  up  his  time  as  he  had  done  was  a  great  sac- 
rifice on  his  part. 

The  President  (Mr.  H.  T.  Wakelam)  said  he  had 
first  of  all  to  acknowledge  Mr.  Dryland's  kind  words 
with  reference  to  himself.  He  came  there  that  day 
because  he  thought  he  would  be  doing  more  for  the 
institution  generally  than  by  attending  the  council 
meeting.  His  view  was  that  presidents  should 
always  be  among  the  members  whenever  meetings 
were  being  held ;  one  was  able  better  to  judge  what 
was  going  on.  He  was  glad  to  hear  what  Mr.  Dry- 
land had  said  with  regard  to  Bognor.  He  had  had 
the  pleasure  of  knowing  JNIr.  Bridges  since  the  latter 
was  a  small  boy,  and  his  brotlier,  Lieut.-Col.  Bridges, 
for  more  than  thirty  years.  But  for  the  war  there 
would  have  been  a  much  larger  attendance  of  mem- 
bers, many  of  whom  were  serving  their  country  in 
various  capacities.  He  desired  to  thank  the  chair- 
man and  members  of  the  council  for  the  facilities 
they  had  granted,  and  could  assure  them  they  would 
go  away  from  the  town  with  hapxjy  recollections  of 
their  visit. 

Mr.  J.  L.  Redfern  (Gillingham)  also  expressed 
appreciation  of  the  pajier,  which  showed  what  a 
variety  of  work  had  to  Ix;  done  by  a  municipal  engi- 
neer. It  was  not  neces.-^ary  always  to  spend  very 
large  sums  of  money,  but  it  required  as  much  intel- 
ligence to  spend  small  sums  economically  as  to 
handle  big  ones,  and  the  efforts  and  care  demanded 
of  the  surveyor  of  a  town  like  Bognor  were  very 
great.  It  was  surprising  that  in  a  town  of  9,000  in- 
habitants it  was  possible  to  have  the  population  in- 
creased for  a  part  of  the  year  to  35,000 ;  it  must,  make 
a  great  demand  on  the  sanitary  arrangements  of  any 
town.  He  was  interested  in  the  housing  work  that 
had  been  done,  and  would  like  to  know  whether  the 
rents — which  appeared  to  be  very  low— paid  the  in- 
terest and  principal,  or  whether  there  was  any  loss. 
The  accommodation  seemed  to  be  very  good,  for  the 
rents  charged  were  exclusive  of  rates.  There  were 
two  types  of  cottages ;  some  had  a  sitting-room  and 
some  had  none,  and  he  would  like  to  know  whether 
one  type  let  as  well  as  the  other.  Mr.  Bridges  em- 
phasised the  fact  that  the  flooring  was  rebated. 
Was  it  actually  rebated,  or  only  nailed  and  tongued  ? 
He  noticed  also  the  town  had  public  lavatories  both 
above  and  under  ground.  He  should  like  to  know 
Mr.  Bridges'  experience  of  the  two,  and  did  he  not 
think  public  lavatories  should  be  above  rather  than 
under  ground  ?  It  seemed  to  him  that  the  latter  type 
were  disapijearing.  The  town  had  changed  over  from 
the  1875  Act  to  the  1892  Act.  Did  the  latter  work 
more  easily  ?  In  Gillingham  they  still  worked  on 
the  older  Act,  and  had  had  no  trouble  with  it. 

Mr.  A.  W.  Ward  (Portsmouth)  said  he  desired  to 
congratulate  the  council  on  the  healthy  and  clean 
appearance  of  the  town.    At  a  time  like  the  present. 


when  labour  and  materials  were  so  difficult  to 
obtain,  it  was  an  apparent  proof  that  the  town  was 
being  well  looked  after.  The  victories  gained  in 
making  and  improving  towns  were  greater  than  those 
obtai'ned  in  destroying  towns.  Mr.  Bridges  had 
sliovvn  a  remarkable  all-round  knowledge.  He  had 
done  a  great  deal  of  his  work  by  direct  labour,  and 
in  some  cases  had  been  able  to  do  it  at  a  x>rice 
actually  below  that  which  would  have  been  charged 
by  a  pi'ivate  individual — which  was  proof  of  the 
supervision  and  care  of  details  that  was  not  found 
every  day.  He  noticed  in  Bognor  that  a  consider- 
able amount  of  brick  had  been  used  for  gutters,  and 
would  like  to  know  vvliat  was  the  life  of  the  mate- 
rial. It  certjiinly  had  a  nice  appearance,  and  if  it 
would  stand  up  and  gave  economical  results  it  was 
quite  a  good  thing.  Also,  what  was  the  cost  of 
refuse  destruction  per  load,  and  what  was.  done  with 
the  steam  produced  ?  At  the  same  time  he  would  like 
to  know  whether  any  trouble  had  been  experienced 
with  the  expansion  of  the  cement  along  the  front. 
They  had  quite  a  Itft  of  difficulty  in  that  connection 
at  Portsmouth ;  they  had  had  paving  blow  up  and 
frighten  people.  There  were  no  signs  of  anything 
of  tliat  kind  lat  Bognor,  and  yet  he  had  noticed  no 
expansion  joints. 

Mr.  H.  W.  BowEN  (West  Sussex)  remarked  that 
tlie  clear  way  in  which  every  detail  had  been  put 
in  the  paper  left  him  no  room  for  criticism.  They 
had  been  told  that  no  main  roads  existed  in  the  town. 
That  was  his  loss,  because  there  was  no  town  that 
he  would  visit  in  preference  to  Bognor.  He  had 
had  the  pleasure  of  knowing  the  town  and  Mr. 
Bridges  for  nearly  twenty  years,  and  had  formed  the 
very  highest  opinions  of  the  latter's  abilities  as  an 
engineer.  He  had  adapted  his  knowledge  to  the 
growth  of  the  town,  and  be  was  sure  that  the  recent 
improvement  which  he  had  made  to  the  promenade, 
in  particular,  was  such  that  no  one  could  fail  to 
appreciate  it.  Bognor,  added  Mr.  Bowen,  was  an 
ideal  town  for  visitors. 

Mr.  A.  J.  Catt  (Shoreham  Harbour)  observed  that 
it  was  ju.st  as  difficult  for  him  to  prick  a  hole  in  Mr. 
Brid.ae.s'  sea  defence  work  as  it  was  for  the  sea  to 
make  an  impression  upon  it.  He  was  pleased  to  see 
that  Mr.  Bridges  had  proved  by  personal  experience 
that  he  could  carry  on  his  work  by  direct  labour. 
That  was.  a  great  advantage.  It  had  been  his  own 
e.xperience  in  carrying  out  pf'ers  and  sea  defence 
works  at  Shoreham  Harbour.  The  engineer  on  the 
spot  knew  all  the  local  conditions,  whereas  the  con- 
tractor did  not  generally  possess  that  knowledge. 
He  therefore  allowed  '^or  "contingencies"  which 
were  not  likely  to  arise,  and  his  estimate  was  in- 
creased accordingly.  He  had  been  able  to  carry  out 
his  woi'k  by  direct  labour  more  economically  than 
by  contract.  As  to  the  groynes.,  did  Mr.  Bridges  find 
tliat  the  angle  he  had  adopted  had  been  successful  ? 

Mr.  F.  Roberts  (Worthing)  said  there  was  much 
difference  of  opinion  on  the  last>-mentioned  point. 
The  right-angle  groynes  there  might  not  appear  to 
have  collected  much  beach,  but  of  late  weeks  an 
east  wind  bad  been  blowiing,  and  that  had  scoured 
all  the  beach  away  from  the  west  side  of  the  groynes. 

Mr.  H.  T.  Chapman  (Kent)  said  he  had  the  pleasure 
of  living  in  Bognor  from  1892  to  1895,  and  could 
realise  the  vast  improvements — especially  in  connec- 
tion with  sea  defence  work— that  had  since  been  car- 
ried out.  He  found  the  place  had  been  wonderfully 
improved.  One  thing  which  had  struck  him  had 
been  the  considerable  reduction  which  Mr.  Bridges 
had  effected  in  the  crossfall  of  the  promenade  at  the 
west  end.  Previously  this  was  most  uncomfortable 
for  pedestrians.  The  tar-paving  at  that  point  was 
also  a  great  improvement.  The  fencing  which  had 
been  erected  along  the  promenade  must  also  have 
had  the  effect  of  preventing  accidents.  He  thought 
the  town  and  its  officials  were  to  be  congratulated 
on  the  improvements  which  had  been  carried  out  in 
recent  years. 

Mr.  F.  WILKIN.SON  (Deptford)  congratulated  Mr. 
Bridges  on  the  houses  he  had  built  for  the  working 
class:  these  seemed  to  be  very  good  indeed.  They 
were  much  cheaper  than  anything  thev  had  been  able 
to  build  at  Wimbledon,  and  he  should  like  to  know 
the  cost  of  the  bricks.  He  believed  the  houses  were 
rough-cast  and  half-timbered  work;  what  was  the 
cost  of  the  rough  cast  ?  No  costs  were  given  in  regard 
to  highways,  and  he  would  be  glad  to  know  the  cost 
of  the  chinpings  and  the  tar  used,  the  cost  per  super, 
yard  of  the  tarring  done,  and  that  of  the  tarred 
granite,  and  what  thickness  of  material  was  put  down 
on  the  heaviest-trafficked  roads. 

A  hearty  vote  of  thanks  was,  on  the  proposition  of 
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the  chairman,  Mr.  Dryland,  accorded  to  Mr.  Bridges 
for  his  paper. 

Mr.  Bridges,  in  replying,  remarked  that  Bognor 
was  only  a  very  small  town,  but  a  great  amount  of 
work  had  been  done  there  during  the  past  twenty 
years — work  of  a  very  varied  character,  which  had 
been  carried  out  mostly  by  direct  labour.  With 
regard  to  Mr.  Drylarid's  questions,  the  bull-nose  on 
the  sea  wall  had  not  had  the  effect  many  thought  it 
would.  The  local  fi.shermen  considered  it  would  create 
a  scour,  but,  as  a  matter  of  fact,  when  a  Avave  hit  the 
wall  it  was  thrown  l.iack  at  least  15  ft.,  and  did  not 
remove  the  beach  from  the  face  of  the  wall.  It  had 
fostered  rather  than  removed  material.  They  were 
using  clinker  only  for  light  road  construction ;  there 
was,  unfortunately,  more  vegetable  matter  in  it  than 
cinders.  The  clinker  was  very  good  for  light-traffic 
roads.  In  regard  to  Mr.  Redfern's  question  about  the 
rents  charged  for  the  houses,  Uiey  bought  the  land 
very  cheaply,  and  got  good  terms  for  the  borrowing 
of  the  money — 3h  per  cent  for  the  cottages.  Eighty 
years  were  allowed  for  repayment  in  the  case  of  the 
land,  and  sixty  years  for  the  houses.  For  repairs  and 
?o  forth  12i  per  cent  was  provided,  and  a  profit  of 
.iliout  £1  was  made  per  hou.se  per  year.  As  to  which 
type  of  house  was  i)referred,  he  could  only  .say  that 
both  kinds  were  in  very  great  demand,  though  he 
thought  the  one  without  the  parlour  was  most  sought 
after.  They  had  not  lost  a  week's  rent  yet.  The  rents 
charged  were  inclusive  of  rales  and  water.  Witli 
regard  to  the  rebated  flooring,  with  a  grooved  floor 
they  would  find  that  the  groove  turned  up  with  the 
beat  of  the  sun,  whereas  in  the  rebated  flooring  there 
was  nothing  to  curl  up.  Where  the  nature  of  the 
site  permitted  it,  they  preferred  to  put  public  lava- 
lories  above  ground;  but  it  was  difficult  to  obtain 
.such  sites.  He  could  not  say  that  he  had  had  any 
trouble  with  the  1875  Act  in  connection  with  private 
street  works,  but  their  inability  under  the  Act  to 
make  a  contribution  when  desired  was,  perhaps,  the 
cause  of  their  adopting  the  1892  Act.  Mr.  Ward  had 
asked  a  question  regarding  the  brick  channelling. 
He  had  had  some  in  use  since  he  first  went  to  Bognor, 
and  it  hardly  showed  any  signs  of  wear,  and  was 
.such  a  success  that  he  should  continue  to  use  it. 
They  -were  not  utilising  the  steam  from  .the  destructor, 
liut  as  it  would  be  necessary  in  connection  with  the 
sewering  of  a  portion  of  the  district  to  instal  Shone's 
ejectors,  he  proposed  to  run  the  air  mains  to  the 
destructor,  and  thus  make  use  of  it.  In  regard 
to  the  matter  of  cement  expansion,  he  had  had  in- 
stances of  portions  of  the  work  on  the  parade  wliich 
bad  gone  off  like  a  gun,  but  very  few.  The  expansion 
of  cement  was  a  thing  that  could  not  be  prevented. 
The  main  roads  question  was  a  sore  point  with  them. 
They  spent  a  lot  and  got  nothing  for  it.  At  one  time 
they  had  a  contribution  of  .£200,  but  now  got  nothing. 
Regarding  the  question  of  direct  labour,  he  thought 
he  had  fairly  explained  in  his  paper  that  that  was 
to  the  advantage  of  the  town;  for  instance,  on  the 
first  big  ,iob  he  did  here  he  saved  the  town  £1,100. 
He  had  tried  various  angles  for  the  groynes,  but  the 
one  he  had  adopted  was  the  one  he  con.sidered  the 
be.st.  The  cost  of  tarring  was  about  2d.  per  square 
yard;  chippings  cost  17s.  6d.  per  ton.  and  the  tar- 
luacadam  22s.  6d.  The  tar-painting  was  done  by 
hand.  The  chippings~J  in.  in  size — were  rolled  after 
they  were  put  on.  Distilled  tar  cost  him  45d.  per 
■-'alion. 

The  members  were  afterwards  the  guests  of  the 
iliairman  of  the  council,  Mr.  Gibbs,  at  an  excellent 
luncheon  at  the  Royal  Norfolk  Hotel.  There  were 
only  two  toasts,  and  the  speeches  were  of  the  briefest. 
Mr.  Gibbs  proposed  "  The  Institution,"  and  Mr. 
Deylant),  the  district  chairman,  in  replying,  acknow- 
ledged in  fitting  terms  the  cordial  welcome  and 
generous  lio.spitality  that  had  been  extended  to  the 
members.  Speaking  for  himself,  he  had  seen  enough 
of  Bognor  to  make  him  want  to  see  it  again. 

The  health  of  Mr.  Gibbs  was  proposed  by  the 
President,  Mr.  Wakelam,  who  spoke  of  the  pleasure 
it  gave  him  on  the  occasions  that  he  visited  the  town 
to  observe  the  improvements  that  were  continually 
going  on  under  the  superintendence  of  the  surveyor, 
Mr.  Bridges. 

The  afternoon  was  devoted  to  inspections  of  the 
isolation  hospital,  sea  defences,  refuse  destructor, 
fire  station  and  public  lavatories.  At  the  close  of  the 
visits  the  members  were  entertained  to  tea  liv  ^fr. 
Gibbs. 

On  Sunday  a  number  of  the  party  took  part  in  an 
enjoyable  motor  drive  to  Midhurst.  tea  being  pro- 
vided on  the  return  by  Mr.  Bridges  at  his  residence. 


BLACKBURN  BOROUGH  ENGINEERSHIP. 


APPOINTMENT    OF    MR.    ARTHUR    RACE. 

Mr.  Arthur  Race,  borough  engineer  and  sin-veyor 
of  Barrow-in-Furness,  has  been  appointed  borougli 
surveyor,  engineer  and  water  engineer  to  the  corpora- 
tion of  Blackburn  at  a  salary  of  £800  a  year. 

Mr.  Race  commenced  his  professional  training  in 
1893  at  Burnley,  his  native  town,  and  subsequently 
served  private  firms  at  Colne  and  Manchester.  In 
1901  he  became  second  assistant  to  the  borough  en- 
gineer and  surveyor  of  Barrow,  succeeding  to  the 
position  of  chief  assistant  in  the  following  year,  and 
finally  being  appointed  borough  engineer  and  surveyor 
in  1908. 

During  the  fourteen  years  Mr.  Race  has  been  at 
Barrow  considerable  improvements  and  extensions 
have  lieen  effected  in  the  main  drainage  system. 
Among  other  things  he  designed  an  improved  movable 
receptacle  for  refuse  which  was  adopted  by  the  cor- 
poration. Barrow  was  one  of  the  first  towns  to  adopt 
petrol  motors  for  street  watering,  refuse  removal,  and 
haulage,  and  in  the  matter  of  higliway  construction 
and  maintenance  the  enlightened  policy  of  Mr.  Race 
was  warmly  supported  by  a  progressive  town  council. 
^^r.  Race  was  officially  concerned,  on  behalf  of  the 
corporation,  in  the  laying  out  of  an  estate  of  400  acres 
belonging  to  Vickers  Company.  Limited,  where  two 
model  villages,  consisting  of  about  1.500  houses,  have 
been  built.  This  scheme  included  the  construction 
of  workshops,  railway  sidings,  new  streets,  and  the 
inauguration  of  a  water  supply  and  sewage  disposal 
works.  An  important  scheme  completed  in  1908  was 
the  construction  in  connection  with  the  development 
of  Walney  Island  of  a  bascule  opening  bridge  over 
the  Walney  Channel  and  approach  roads  at  a  cost 
of  £152,000.  Another  scheme,  for  whicli  Mr.  Race 
prepared  the  Parliamentary  plans  and  estimates,  was 
an  additional  supply  of  2,000,000  gallons  of  water  per 
day  from  the  river  Duddon,  which  was  completed  in 
1910  at  a  cost  of  £164,000.  He  has  designed  and  super- 
vised the  carrying  out  of  large  main  road  improve- 
ments, and  has  prepared  a  housing  .scheme  for  the 
erection  of  220  workmen's  dwellings  which  is  being 
carried  out  at  an  estimated  cost  of  £60,000.  Town 
planning  has  also  engaged  his  attention,  and  he  has 
in  hand  at  the  present  time  a  scheme  for  an  addition 
to  the  water  supply. 

Mr.  Race  is  a  member  of  the  Institution  of  Munici- 
pal and  County  Engineers,  professional  associate  of 
the  Surveyors'  Institution,  and  a  member  of  the 
Society  of  Architects. 


Motorists  and  the  Budget — The  following  resolu- 
tions have  lieen  sent  to  the  Chancellor  of  the 
Exchequer  by  the  executive  committee  of  the  Auto- 
mobile Assoeia^tion  and  Motor  Union:  "The  com- 
mittee of  the  Automobile  Association  and  Motor 
Union,  representing  upwards  of  100,000  users  of 
motor  vehicles,  having  considered  the  proposed  in- 
crease in  the  petrol  duties,  desire  to  affirm  the  prin- 
ciple upon  which  the  original  petrol  duties  were 
imposed — viz.,  that  the  proceeds  should  be  devoted 
to  the  improvements  of  the  roads— and  they  invite 
an  assurance  from  the  Chancellor  of  the  Exchequer 
to  the  effect  that  on  the  termination  of  the  war  this 
policy  will  be  again  carried  out  and  the  tax  restored 
to  its  former  level." 

The  Engineer  in  War. — The  engineer  to  a  modern 
army  (observes  a  writer  in  the  Wnrld's  Work  for 
September)  is  confronted  with  many  peculiar  and 
perplexing  problems.  The  various  camps  have  to 
be  laid  out  and  organised.  They  are  essentially 
small,  humming  tOAvns,  demanding  all  the  conveni- 
ences and  appurtenances  of  a  community  which  has 
been  established  for  centuries.  Questions  of  water 
supply,  sewerage,  lighting,  and  so  forth,  have  to  be 
settled,  since  the  health  of  the  camp  is  imperative. 
Disea.se  is  more  to  be  feared  upon  the  battlefield 
than  the  bullets  and  projectiles  of  the  enemy.  A 
pure  and  adequate  water  supply  is  imperative,  and 
extreme  car©  has  to  be  exercised  in  making  positive 
that  the  source  cannot  possibly  become  contaminated 
either  from  the  wastage  of  the  battlefield,  sewage,  or 
deliberate  hostile  poisoning  tactics.  The  clean  bill 
of  health  which  is  being  shown  by  the  respective 
belligerents,  with  the  i)ossible  exception  perhaps  of 
Austria,  testifies  to  the  skill  which  has  been  devoted 
to  questions  of  water  and  sanitation,  but  the  security 
of  tlie  fighting-men  is  assured  by  the  appointment  of 
accomplished  wa.lerworks  and  sanitary  engineers  to 
the  various  armies. 
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Bognor   Municipal  Undertal(ings.* 

By  OSWALD  A.   BRIDGES,   m.e.san.i.,   lic.r.i.b.a.,  Engineer  and  Surveyor  to  the 
Bognor  Urban  District-  Council. 


The  urban  district  of  Bognor  is  one  of  the  best- 
known  towns  on  the  South  Coast,  and  during  the  past 
twenty  years  it  has  leaped  into  popularity  as  a  first- 
i-lass  seaside  resort.  To  attain  this  proud  position 
tlie  urban  council  have  spent  large  sums  of  money 
unstintiugly  in  making  the  necessary  improvements 
to  keep  tlie  town  up  to  a  high  standard  of  efficiency. 
It  is  admitted  that  Bognor  has  a  natural  asset  in  its 
beautiful  sands,  which  are  undoubtedly  some  of  the 
finest  in  the  kingdom,  but  to  attract  the  visitor  im- 
provement schemes  have  had  to  be  undertaken,  and 
the  local  authority  has  not  been  backward  in  carrying 
them  out.  One  of  the  chief  features  of  Bognor  is  its 
fine  promenade,  which  is  over  a  mile  in  length  anel 
is  paved  from  end  to  end.  The  surrounding  country 
for  walks  and  drives  is  charming.  The  fine  range  of 
the  South  Downs,  which  shelters  the  town  from  the 
north  winds,  stands  out  prominently  as  a  beautiful 
background  amidst  a  delightful  country  of  hill,  dale, 
common,  forest  and  park.    The  area  of  the  town  is 


are  now  let  to  the  head  foreman  and  horseman  at  a 
weekly  rent  of  os.  6d.  and  5s.  respectively.  The  cost 
was  £2.'?0  per  house  without  the  land. 

Nothing  further  was  done  until  1912,  when  the 
council  embarked  on  a  scheme  for  the  erection  of 
forty-one  cottages,  of  which  thirteen  were  built  in 
Sheepwash-lane  by  contract,  at  a  cost  of  £2,700,  and 
which  are  let  at  5s.  6d.  per  week.  They  contain  sitting- 
room,  kitchen,  scullery,  wash-house,  coals,  pantry, 
and  water-closet  on  the  ground  floor,  and  three  bed- 
rooms on  the  first  floor.  Twelve  cottages  were  then 
built  in  Gravits-lane,  of  a  smaller  type,  and  let  at 
4s.  6d.  per  week;  they  contain  living-room,  scullery, 
pantry,  coals  and  water-closet  on  the  ground  floor, 
and  three  bedrooms  on  the  first  floor.  The  amount 
granted  by  the  Local  Government  Board  for  the  erec- 
tion of  this  block  of  cottages  was  £150  each,  but  the 
lowest  tender  received  was  £179  2s.,  and  the  council 
therefore  decided  to  do  the  work  departmentally, 
which  was  evidently  the  correct  thing,  as  the  work 


small,  as  it  contains  but  885  acres.  The  population 
is  9,000,  but  during  the  summer  months  it  reaches 
35,000.    The  rateable  value  is  £62,200. 

The  town  is  built  upon  a  porous,  gravelly  soil,  which 
dries  quickly  after  rain — two  facts  which  contribute 
largely  to  the  healthiness  of  the  district.  Its  climate 
is  mild  and  unusually  equable,  and  there  are  no 
extremes  in  temperature.  The  atmosphere  is  clear, 
dry  and  bracing,  fogs  being  very  rare.  The  prevailing 
winds  are  from  the  south  and  south-west,  and  there 
are  few  days  in  summer  when  the  heat  is  not  tem- 
pered by  a  fresh  sea  breeze.  Its  sunshine  records 
are  almost  incomparable.  In  1914  it  enjoyed  no  fewer 
than  1,982  hours  of  bright  sunshine.  The  death-rate 
in  1914  was  12'3.  The  town  is  supplied  with  water 
by  the  Bognor  Water  Company,  which  derives  its 
supply  from  the  Sussex  Hills,  7  miles  distant  from 
the  town.  The  supply  is  abundant  and  of  the  purest 
quality. 

It  will  be  seen  that  Bognor  has  many  advantages, 
and  is  an  ideal  town  for  those  in  poor  health  to  reside 
in.  The  urban  rates  are  3s.  7d.  in  the  £,  collected  in 
two  half-yearly  rates. 

HOUSING. 

This  important  question  of  housing  the'  working 
classes  was  under  consideration  by  the  council  seven- 
teen years  ago,  when  they  purchased  sites  in  Ockley- 
road  for  the  erection  of  six  cottages,  each  containing 
sitting-room,  kitchen,  scullery,  pantry,  water-closet 
and  coals  on  the  ground  floor,  and  three  bedrooms 
on  the  first  floor;   but  only  two  were  erected.    The.se 

*  Paper  read  at  the  South-Eastem  District  Meeting  of  the 
Institution  of  Municipal  and  County  Engineers  at  Bognor 
on  Saturday  last. 


was  satisfactorily  carried  out  for  less  than  the  esti- 
mated sum.  Sixteen  cottages  of  the  same  type  were 
next  built  in  two  blocks  in  the  same  road  by  (direct 
labour,  but,  owing  to  the  extra  foundations  required 
in  difficulties  met  with  on  the  site,  and  the  war  break- 
ing out  before  the  completion  of  the  work,  the  cost 
rose  to  £160  per  cottage,  for  which  an  excess  loan 
was  granted  by  the  Local  Government  Board.  The 
council  were  fortunate  in  securing  the  land  upon 
which  these  houses  have  been  built  at  the  ridiculously 
low  price  of  £5  10s.  per  plot  of  15  ft.,  with  a  depth 
of  100  ft. 

Owing  to  a  change  in  the  policy  of  the  local  autho- 
rity, no  more  cottages  are  to  be  erected  for  a  time 
in  Gravits-lane,  and  other  land  was  purchased  in  the 
Linden-avenue,  which  is  nearer  to  the  heart  of  the 
town;  here  the  council  were  able  to  purchase  1,000  ft. 
of  frontage,  with  an  average  depth  of  90  ft.,  at  25.-. 
per  foot  in  a  road  that  is  sewered,  kerbed,  channelled 
and  partly  mad©  up.  Upon  these  sites  a  better-class 
dwelling  is  to  be  erected,  which  is  estimated  to  cost 
£250  each,  and  to  let  at  7s.  6d.  per  week.  They  will 
principally  be  for  the  artisan  class  of  workman,  and 
each  house  will  contain  living-room,  kitchen,  scullery, 
pantry,  coals  and  water-closet  on  the  ground  floor, 
three  bedrooms  and  bath-room  on  the  first  floor.  Four 
houses  of  this  type  were  just  about  to  be  built  when 
the  war  started,  and  the  council  had  instructions  to 
cease  building  operations  and  minimise  expenditure 
in  all  directions  from  the  Local  Government  Board. 

This  order  also  put  a  stop  to  another  scheme  to 
which  sanction  was  being  awaited,  the  plans  having 
been  before  the  Local  Government  Board  and  the 
inquiry  held.  It  was  for  the  purchase  of  a  field  in 
Sheepwash-lane  for  £600,  containing  bi  acres  which 
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it  was  proposed  to  lay  out  on  the  garden  city  style, 
and  on  it  erect  107  workmen's  cottages,  which  it  has 
been  proved  are  still  in  very  great  demand  at  a 
reasonable  rent. 

The  design  of  all  the  cottages  erected  in  recent 
years  by  the  urban  council  have  been  made  pleasing 
in  appearance,  and  to  harmonise  with  the  rural  sur- 
roundings.- The  buildings  have  11-in.  outside  hollow 
walls,  which  are  a  necessity  in  this  district.  South 
Water  red-faced  bricks  being  used  from  the  ground 
to  flrst-floor  level,  above  which  is  treated  in  imitation 
half-timbered  work  in  cement.  The  roofs  are  boarded, 
felted,  and  tiled  with  Rosemary  Broseley  tiles.  The 
chimneys  and  the  construction    of    flues    luive    had 


SEA    DEFENCES. 

The  construction  and  maintenance  of  the  sea  de- 
fences and  promenade  form  the  principal  duties  of 
a  seaside  surveyor.  One  has  ever  to  be  on  the  alert 
and  to  keep  a  watchful  eye  over  the  works  under  his 
control  lest  the  sea  should  make  inroads  with  his 
defences,  which  usually  commence  in  a  very  small 
way.  It  is  much  easier  to  carry  out  some  small 
repairs  than  to  mend  a  breach  in  a  sea  wall,  but 
during  nearly  twenty  years  of  office  in  Bognor  nothing 
like  this  has  ever  occurred.  It  shoiild  be  stated  that 
the  town  of  Bognor  is  a  very  flat  one;  the  level  of 
the  centre  of  Gloucester-road  on  the  extreme  soutli- 
cast  of  the  district  is  only  9  ft.  ab.ove  ordnance  datum. 
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special  care,  and  the  author  has  nofrecoived  a  single 
complaint  of  smoky  chimneys ;  nothing  is  worse  than 
to  live  in  a  room  continually  being  filied  with  smoke 
from  the  chimney.  He  has  "  bottle-nosed  "  all  flues, 
and  carried  the  chimneys  well  above  the  roof,  and 
fixed  louvred  chimney  pots  on  all  flues,  which  method 
he  has  always  found  efficacious.  Another  point  on 
which  he  feels  very  strongly  is  rebated  flooring  for 
the  floors;  it  excludes  all  draft  oh  the  ground  floor, 
and  in  the  case  of  the  first  floor  it  prevents  dust  and 
germs  finding  their  way  in  between  the  joists.  But, 
above  all,  the  ceilings  below  are  never  discoloured 
through   a   person   washing  the  floor   above,   as  the 


and  in  one  outlying  part  it  is  only  5  ft.  above  ordnance 
datum.  As  high-water  mark  ordinary  spring  tide  i.s 
]0'75  above  ordnance  datum  it  will  be  seen  that,  but 
for  the  town's  sea  defences  and  the  sea  wall  built  by 
the  Felpham  Level  Commissioners  to  the  east,  the 
town  and  district  would  be  liable  to  flooding  at  every 
spring  tide.  Realising  the  position,  the  urban  council 
have  spent  since  1875  £23,840  in  constructing  new 
works,  and  the  author  wishes  to  pay  a  tribute  to  his 
predecessor,  Mr.  W.  L.  Barrett,  for  the  very  excellent 
work  he  did  years  ago.  It  may  not  be  known  to 
every  member  that  there  is  no  provision  in  the  Public 
Health  Act,  1875,  for  the  construction  of  sea  defence 


water  cannot  get  through  the  rebated  joint  of  the 
flooring.  The  plastering  has  all  been  done  with 
"  Serapite,"  which  gives  a  very  smooth  surface,  and 
takes  the  washable  distemper  very  well,  with  which 
the  walls  are  coloured.  Picture  rails  are  used,  which 
cost  but  very  little — something  like  3s.  6d.  per  100  ft.— 
and  prevent  the  walls  being  knocked  about  by  nails 
being  driven  in  indiscriminately.  A  special  feature  is 
always  made  of  the  kitchen  dresser,  which  forms  a 
valuable  piece  of  furniture  to  poor  people.  It  has  a 
double  cupboard  with  two  drawers  above,  and  the 
top  jjortion  fitted  with  1^-in.  sashes  to  keep  out  the 
dust  from  the  crockery-ware.  The  whole  of  the  in- 
ternal woodwork  is  finished  with  Matsine,  coated  with 
good  varnish,  which  is  inexpensive  and  will  last  for 
years.  The  -drains  are  so  laid  that  each  system  of  a 
block  of  buildings  can  be  efficiently  flushed  by  the 
discharge  of  water  from  a  water  cart. 


works,  but  the  town  was  granted  an  Act  of  Parliament, 
5  and  G  William  IV.,  c.  101,  in  1835,  for  the  con- 
struction and  maintenance  of  sea  walls,  promenade, 
groynes,  jetties,  harbour,  &c.,  under  which  Act  all 
works  are  undertaken.  The  author  has  insisted  that 
all  sea  defence  work  should  be  done  by  direct  labour 
and  not  by  contract,  and  it  has  been  proved  that  this 
is  the  correct  policy.  During  the  building  of  the 
western  end  of  the  sea  wall  and  promenade  the  urban 
council  was  startled  at  the  author's  estimate,  and 
therefore  decided  to  put  it  out  for  tender ;  this  was 
done,  but  the  lowest  tender  was  £1,139  above  the 
estimate,  and  the  work  was  ultimately  done  by  the 
author  well  below  his  own  estimate.  The  work  was 
carried  out  in  the  winter  of  1898,  which  was  a  very 
boisterous  one,  but,  fortunately,  no  damage  was  done, 
and  the  gales  really  assisted  the  progress  of  the  work 
by  taking  away  a  large  quantity  of  earth  that  would 
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have  had  to  be  excavated.  This  wall  was  486  ft.  in 
lengtli.  and  was  built  of  concrete  faced  with  flint-faoed 
blocks;  it  was  7  ft.  thick  at  the  base,  and  had  a  batter 
of  3  in.  to  the  foot  on  the  face.  It  was  supported  by 
counterforts  at  the  back  of  the  wall  6  ft.  wide,  18  iii, 
in  thickness,  and  10  ft.  apart.  The  foundations  were 
let  3  ft.  into  the  blue  cla\'.  The  promenade  was 
formed  with  tar-paving  2i  in.  in  thiclcness,  and  laid 
uix)n  8  in.  of  cement  concrete. 

The  retaining  wall  on  the  north  side  of  the  pro- 
menade is  built  with  local  stock  bricks  in  cement 
faced  with  flints  and  cement  dressings.      Seats   are 
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formed  in-the  wall  at  intervals  which  have  been  nmch 
appreciated. 

The  author  has  designed  and  constructed  three  slip- 
ways on  the  sea  front  for  access  to  and  from  the  sands, 
and  these  works  will  give  the  members  an  idea  what 
can  be  done  with  advantage  for  those  who  have  to 
go  down  to  the  sea  in  boats  or  otherwise.  The  one 
constructed  on  the  east  side  of  the  pier  is  for  the 
u.se  of  the  fishermen  and  boatmen,  who  have  always 
ckmg  to  that  particular  spot  on  the  beadi,  and  they 
preferred  a  slipway  going  south  so  that  they  could 
launch  a  lx)at  direct  into  the  sea  at  high  water  or 
half  high  water.  The  work  was  constructed  by  run- 
ning two  .sea  walls  down  to  the  foot  of  the  beach  or 
sand,  filling  in  the  core  with  chalk,  and  covering  the 
whole  with  10  in.   of    cement    concrete,   the     surface 
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position 

being  formed  in  cement  and  trowelled  smooth.  Pieces 
of  tarred  V-shaped  deal,  with  strips  of  oak  nailed  on 
same,  are  let  into  the  concrete  surface  to  obtain  a 
foothold  for  horses  using  the  slipway.  A  winch  with 
wire  ropes  and  blocks  are  provided  on  the  east  side, 
for  letting  down  or  hauling  up  bathing  machines  and 
heavy  boats.  This  slipway  has  a  gradient  of  1  in  5, 
and  is  one  of  the  most  appreciated  improvements  ever 
carried  out.  It  cost,  with  a  new  groyne,  £507.  The 
other  two  slipways  and  embayments  constructed  east 
and  west  of  the  pier  serve  two  useful  purposes :  the 
slipways  provide  access  to  and  from  tlie  beach  and 
sands,  and  the  embayment  gives  eml)pllishment  to 
the  sea  front  and  breaks  up  the  long  straight  lines 
of  the  promenade.  Viewed  from  the  sands  they  have 
a  very  pretty  appearance  with  their  heavy  bull-noses 


wliich  overhang  tlie  masonry  and  form  a  fine  cornice. 
These  bull-nosed  and  coping  blocks  were  made  in  the 
council's  depot,  and  brought  to  the  site  and  fixed  in 
position  by  the  use  of  shear  legs  and  endless  chain. 
The  construction  in  other  respects  was  very  similar 
to  the  one  already  described.  In  all  cases  the  founda- 
tions are  taken  3  ft.  into  the  blue  clay  at  whatever 
level  that  is.  The  cost  of  the  western  embayment  and 
slipway,  opposite  West-street,  was  £378,  and  that  of 
the  eastern  one,  opposite  York-road,  £450. 

The  most  important  sea  defence  work  the  town  has 
undertaken  for  some  years  is  the  widening  of  the 
promenade  and  the  bull-nosing  of  a  portion  of  the  sea 
front  from  Clarence-road  to  the  pier.  The  sea  wall 
Mt  this  spot  was  built  forty-five  years  ago  and  had 
become  very  hollow  on  the  face,  caused  by  the  rub 
of  the  beach  and  sand  upon  it,  and  had  eaten  into  the 
wall  to  the  depth  of  18  in.  in  some  places.  It  was 
therefore  imperative  that  something  should  be  done 
at  once  to  strengthen  it,  and  the  author  advised  his 
council  to  construct  an  apron  in  front  of  the  wall 
with   flint-faced   blocks,   and  tied   into   the  old  wall. 


BnLL-NOSING    AT    BoGNOE. 

Completed  work,  with  York-road  slipway  and  embayment 
in  distance. 

which  was  brought  up  to  within  4  ft.  of  the  top  of 
the  wall.  This  work  was  done  out  of  the  rates  six 
years  ago,  and  remained  so  until  last  year,  when  a 
bull-nose  constructed  in  ferro-concrete  was  planted 
on  to  the  a^on,  and  tied  into  the  old  wall  in  every 
conceivable  way.  This  gave  3  ft.  6  in.  in  width  to 
the  promenade,  which  was  very  much  needed,  and 
upon  the  bull-nose  was  fixed  a  heavy  galvanised 
liand  rail  and  standards,  which  have  been  a  blessing 
during  the  enforced  darkness  of  war  time.  The 
construction  of  this  bull-nose  was  carried  out  in 
the  easiest  possible  way  and  very  expeditiously  by 
tlie  ein|)loyment  of  specially  made  steel  sheet  moulds, 
3  ft.   in   width,   and  wliieh  were   bolted  together  and 
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supiiorted  from  the  lieach  by  struts,  and  nt  night 
time,  in  case  a  gale  of  wind  should  spring  up,  they 
were  secured  by  chains  to  the  promenade.  The  con- 
crete used  in  this  work  was  very  good  4  to  1,  and 
granite  chipping*  were  used  to  face  it.  Before  this 
work  was  undertaken  the  town  used  to  be  continually 
flooded  and  the  promenade  and  roads  strewn  with 
Ijeach  and  sand,  but  tliis  seldom,  it  ever,  occurs 
now.  Tliis  work,  including  the  widening  of  the 
promenade  near  the  eastern  bandstand,  cost  £1,983. 
The  widening  consisted  of  building  a  retaining  wall 
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on  the  road  side  and  taking  in  two  plots  of  grass  w- 
and  filling  the  space  in  between  this,  new  retaining  '; 
wall  and  the  promenade  with  earth,  covering  the 
surface  with  2i  in.  of  tar  paving  laid  upon  8  in.  of 
cement  concrete.  In  the  centre  of  this  new  prome- 
nade two  oval-shaped  flower  beds  have  been  laid  out, 
which  form  a  pleasing  feature  to  this  portion  of  the 
E.'-pianade.  The  author  was  about  to  effect  anotlier 
Very  necessary  improvement  to  the  Marine-drive  and 
promenade  west  of  the  pier  in  front  of  Lan^downe 
boarding  hou,se  when  the  war  broke  out.  Every- 
thing was  in  readiness,  the  scheme  was  to  cosi 
£8,688  3s.  4d.,  £2,000  of  which  was  to  come  as  a  con- 
tribution from  the  Local  Government  Board  on  the! 
recommendation  of  the  Central  Unemployment  Body] 
for  London.  As  the  scheme  necessitated  going  out  to 
sea  47  ft.,  to  which  there  was  some  opposition  from 
the  ratepayer;,  the  council  decided  io  call  in  Prof. 
Mathews,  of  tlie  University  of  London,  late  borough 
engineer  of  Bridlington,  who  agreed  with  the  scheme 
in  its  entirety,  and  these  are  the  concluding  wordi 
of  his  report  to  the  urban  council;  "I  am  quite  sure 
that  the  works  you  propose  to  carry  out  at  Bognor:.^ 
will  be  in  no  way  detrimental  to  the  foreshore,  and 
a  great  improvement  in  this  part  of  your  sea  front 
will  be  made.  The  scheme  prepared  l-W  your  engi-' 
neer  is  a  good  one  and  has  my  entire  approval  " 

The  scheme  consisted  of  widening  the  highway 
opposite  Lansdowne  boarding  house,  which  is  now' 
only  16  ft.  wide,  and  is  -wdthout  a  kerb  or  footway  oiri 
either  side;  this  was  to  be  increased  to  50  ft.,  8  ft' 
of  which  was  to  be  used  as  a  footway  on  the  nort 
side  of  the  street.  The  foundation  of  the  road  wai_ 
to  be  constructed  with  12  in.  of  hardcore  and  finished' 
with  4*  in.  of  tarred  granite  rolled  down  to  3i  in. 
The  promenade  opposite  the  Steyne  is  now  only  15  ft. 
in  width;  this  was  to  be  increased  to  33  ft.  The  seal 
wall  was  to  have  been  faced  with  blocks,  but  to  con- 
tain no  flints,  the  surface  facing  'seawards  being  ' 
made  with  granite  chippings  and  cement  C  in.  thick. 
A  bull-nose  was  to  be  constructed  in  the  same  way 
as  had  been  already  described,  upon  which  a  heavy^ 
pattern  galvanised  railing  and  standards  was  to  havi 
been  fixed.  The  wall  was  very  substantial  in  de- 
sign, and  was  to  have  been  let  3  ft.  6  in.  into  thi 
blue  clay,  the  foot  of  which  facing  seawards  was 
have  ,been  close  piled  with  12-in.  by  8-in.  beech  piles; 
Tlie  wall  was  to  have  had  counterforts  and  cross-walli 
running  north  and  south  at  intervals  which  woul< 
allow  of  the  work  being  done  section  by  section  unti 
the  whole  work  is  constructed  and  s-upported  fro: 
behind  by  filling  in.  The  iiroinenade  was  to  hav* 
been  i^aved  with  2i  in.  of  limestone  tar  paving  laii 
upon  a  cement-concrete  foundation,  the  groynes  t( 
have  new  lieads  and  extended  seawards,  the  roai" 
way  to  l>e  provided  with  ten  culverts  to  take  away' 
the  storm  water.  The  scheme  was  absolutely  neces- 
sary, owing  to  the  very  narrow  roadway  and  the 
weakness  of  the  sea  defences  at  this  particular  spot 
where  the  work  was  to  have  been  undertaken. 

The  groyning  of  the  seashore  is  absolutely  neces- 
sa)y,  although  not  very  pretty  in  appearance,  as  if 
Ihi,';  was  not  done  the  sands  and  beach  would  be 
carried  away  during  the  south-west  gales  wilh  which 
tile  coast  is  swept  at  times  during  the  winter  months. 
By  careful  attention  to  groyning  the-  sand  and  beach 
level  can  be  raised  so  as  to  lessen  the  depth,  and 
consequently  the  jiressure,  of  water  in  front  of  the 
sea  walls,  which  is  the  aim  of  all  sea  defence  engi- 
neers. When  the.author  was  before  his  council  seek- 
ing his  present  position  as  their  engineer  and  sur- 
veyor he  was  asked  whether  he  considered  wooden 
or  concrete  groynes  best  for  sea  defence  jjurposes. 
He  did  not  give  them  a  direct  answer,  but  stated 
that  before  giving  an  answer  straight  away  he  would 
prefer  to  live  in  the  town  first,  and  study  the  coast 
and  from  which  direction  the  gales  came.  But 
after  man.y  years  of  experience  in  Bogiior  he  has 
p- lined  his  faith  to  the  wooden  groynes,  as  it  easier 
to  put  oh  a  plank  or  to  take  one  off  as  may  be  re- 
quired. In  the  case  of  concrete  groynes  these  cannot 
be  increased  in  height  or  lowered  without  consider- 
able expense  and  the  ultimate  weakening  of  the 
groyne. 

THE    PIEK. 

The  pier,  whicli  now  belongs  to  the  Bognor  Pier 
Company  was  built  in  1865  by  a  company,  and  was, 
purcliased  in  1875  by  the  Bognor  Local  Board  foH 
£1.200.  It  was  for  thirteen  years  under  the  author's 
control,  during  which  period  the  present  structure 
at  the  extreme  end  of  the  pier  was  designed  an(ffi 
erected  by  him.  It  accommodated  450  persons,  and' 
formed  the  only  covering  on  the  pier  in   tlic  way  of 
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;i  pavilion  for  many  j'eais.  A  landing-stage  on  the 
east  side  was  also  constructed  for  the  steam-boat 
traflic.  In  1896  the  public  were  still  clamouring  for 
a  better  pavilion  with  more  accommodation,  and  in 
that,  year  the  author  designed  a  pavilion  to  cost 
CG.lRKi,  which  was  reproduced  in  The  Survevor, 
April  12,  1901.  It  was  proposed  to  erect  the  building 
MO  ft.  from  the  shore  end  of  the  pier,  and  it  was  to 
jirovide  accommodation  for  700  persons.  It  was  never 
huili,  and  the  council  ultimately  decided  to  give  the 
pier  away  if  anyone  would  spend  a  certain  amount 
on  strengthening  the  structure  and  building  a 
pavilion,  which  the  present  company  agreed  to  do, 
and  the  pier  passed  out  of  the  hands  of  the  council 
in  1909  for  tlie  sum  of  10s.  Gd.,  which  was  the  actual 
amotint   paid  to  the  town. 

REFUSE    DESIRUCTOR. 

The  necessity  for  the  provision  of  a  refuse  destruc- 
tor became  apparent  in  1910,  when  the  question  of 
-atisfactorily  dealing  with  the  town's  house  refuse 
was  very  troublesome ;  for  years  the  local  lirick- 
inakers  used  to  take  it  by  tender  and  use  the  aslics 
in  making  bricks,  but  wherever  it  was  temporarily 
stored  in  their  yards  it  brought  a  plague  of  rats.  At 
last  the  council  decided  to  build  a  destructor,  and 
purchased  a  site  on  the  extreme  north-eastern 
l)0undary  of  the  district  for  £800,  containing  5S 
acres,  and  built  a  Manlove  &  AUiott's  twin-cell  de- 
structor fitted  with  a  Babcock  &  Willco.K  water-tube 
boiler,  which  has  answered  admirably.  During  last 
year  3,378  load^.  of  refuse  were  burnt,  532  loads  of 
clinkers  and  13C  loads  of  ashes  were  used  in  road  and 
path  construction  in  the  district,  287  loads  of  ashes 
were  sold  to  brickmakers,  realising  CIS  Is.  Boltks 
and  old  iron  fetched  .£32  23.  T^d. 

COLLECIION  OF  UOUSE  REFUSE. 

Thi.-  important  section  of  the  surveyor's  duties  i^ 
carried  out  in  Bognor  by  the  coiuicil's  own  workmen 
and  with  their  own  liorse.-  and  carts.  The  collection 
is  made  weekly,  except  during  the  months  of  .Inly. 
-Vugust  and  September,  when  tlie  carts  call  twice 
a  week.  The  author  has  every  reason  to  believe 
that  the  work  is  thoroughly  done,  as  very  few  com- 
plaints ever   reach   the   councH's   offices. 

REPAVING    OP    THE    TOWN. 

The  repaving  of  the  principal  streets  ol  the  town 
was  commenced  in  1V)04,  when  a  loan  for  £3.000  wa- 
borrowed,  in  1W7  £1,110  and  1910  £1,841.  when  the 
work  was  completed.  Before  this  the  [javeineuts  con- 
>isted  of  composition  slabs  made  locally  with  beacli 
from  the  shore  and  Purl^eck  stone  slabs.  They  were 
very  much  worn  and  dangerous,  for  traflic.  These 
were  replaced  with  2-in.  composition  slabs  bedded 
in  mortar  upon  3i  in.  of  cement  concrete.  Norwegian 
12by6flatkerbs  were  used,  with  a  16-in.  Soutli  Water 
brick  channelling  and  a  blue  Staffordshire  brick  in 
the  outside  course  to  protect  same.  All  were  bedded 
in  cement  and  laid  upon  6  in.  of  cement  concrete. 
Sykes'  patent  street  gullies  have  lieen  used  in  all 
cases,  and  have  answered  very  well  and  given  little 
or  no  trouble.  The  rain  water  from  jnivate  down- 
water  pipes  in  most  ca^es  have  been  conducted 
underneath  the  paving  slabs  in  iron  pipes,  and  dis- 
charged through  the  kerb  stones  into  the  channel- 
ling, which  is  a  much  better  method  tlian  allowing 
them  to  discliarge  over  the  pavement  or  through  an 
open  channel  in  the  pavement,  which  gets  filled  witli 
dirt  and  is  never  clean  and  ready  tor  wnrkint'  wlion 
the  rain  comes. 

SHELTER    SEATS 

Siieltcr  seats  are  very  necessary  lur  invalids  to  sU 
in  during  windy  or  inclement  weather,  but  at  the 
.-anie  time  they  must  be  so  designed  as  to  Ije  im- 
posing on  the  sea  front.  The  author  is  responsible 
for  the  erection  of  the  three  with  flat  roofs,  which 
cost  £250,  the  framing  of  which  is  of  pitch  pine  uj)on 
oak  platforms.  The  roof  is  covered  with  stout  zinc, 
and  all  the  windows  are  glazed  with  plate  glass. 
The  three  shelters  with  span  roofs  were  erected 
quite  twenty-five  years   ago,   and   cost   £200. 

SEWERAGE. 

The  total  length  of  so'l  sewers  under  the  author's 
control  throughout  the  district  is  16  miles,  and  the 
whole  arc  laid  at  very  flat  gradients,  and  in  conse- 
quence the  flushing  of  all  sewers  has  to  be  jjciiodi- 
<-ally  carried  out.  Notwithstanding  this,  smells  are 
very  seldom  j/erceived.  The  system,  which  is  i)ai-tly 
a  combined  one,  is  by  gravitation  with  an  (uitfall 
into  the  sea  at  Felpham  on  the  eastern  boundary. 
During  tide  lockage  the  sewage,  in  the  case  of  Bognor. 
is  stored  in  a  covered  concrete  tank,  the  capacity  of 


which  is  300,000  gallons,  and  in  the  case  of  the 
Bersted  system  in  a  4-ft.  circular  tank  sewer  capable 
of  storing  84,000  gallons.  The  average  daily  flow  is 
300,000  gallons.  The  cost  of  disposal  is  about  £150 
per  annum.  Ten  years  ago  the  author  considered 
some  auxiliary  heli)  was  necessary  in  the  way  of 
pumping  machinery,  and  a  scheme  was  prepared  by 
him  for'lengthening  the  outfall  pipe  to  1,600  ft.  and 
the  provision  of  an  engine-house,  pumps  and  the 
necessary  machinery ;  a  consulting  engineer  was 
called  in,  who  entirely  agreed  with  w-hat  was  pro- 
posed, but  the  policy  of  the  council  changed.  A 
scheme  was  prepared  by  him  to  go  farther  eastward 
and  discharge  at  a  point  on  the  coast  at  iMiddleton, 
called  Hannah's  groyne.  But  difficulties  arose,  and 
ultimately  instructions  were  given  to  another  firm 
of  consulting  engineers  (owing  to  the  first  adviser 
having  retired)  to  prepare  plans,  &c.,  for  the  dis- 
<'liarge  of  the  sewage  at  the  present  site,  but  half  a 
mile  furtlier  seawiuds,  in  24-in.  pipes,  and  the  pro- 
vision of  an  engine-house  and  sump,  deep  enough  to 
take  the  sewers  from  the  village  of  Felpham  by 
arrangement.  This  scheme  is  estimated  to  cost 
Bognor  £12,136.  The  work  was  sanctioned  by  the 
Local  Governmeiit  Board  and  has  been  started; 
£5,U0O  has  been  expended  in  pipes,  &c.,  but  the 
operations   are   now    at   a   standstill   by   order   of   the 


Local  Government  Board,  as  is  also  the  Felpham 
drainage,  which  was  being  carried  out  at  the  same 
time  by  "the  Westluiiupnett  Rural  District  Council. 
The  town  was  sewered  in  1878,  and  llie  ontsfanding 
debt  is   £8,630. 

ISOLATION     HOSPITAL. 

It  is  of  the  utmost  importance  to  a  seaside  town 
that  they  should  possess  an  up-to-date  isolation  ho.s- 
liital,  as  if  an  epidemic  were  to  break  out  during 
tlK-  .summer  months  a  season  might  be  lost  to  the 
r.itepayers  if  no  such  accommodation  were  available 
to  isolate  the  patients  during  the  outbreak.  The 
gnardians  of  the  Hognor  public  were  alive  to  this  fact, 
and  have  built  all  that  was  required  in  the  way  of 
an  i.solation  hospit;il  pleasantly  situated  on  the  out- 
skirts of  the  town.  Although  there  is  still  some  criti- 
cism when  the  maintenance  and  upkeep  expenses  are 
asked  for,  tlie  author  looks  upon  the  money  expended 
on  this  undertaking  as  one  of  the  safest  insurances 
asainst  disease  the  local  auihority  has  ever  invested 
in.  Tlie  site  is  on  the  north-west  of  the  town  in 
Sheepwash-lane,  and  was  purchased  in  1906,  when  the 
administration  block,  which  cost  £600,  was  built  out 
of  the  rates.  It  contains  kitchen,  scullery,  sitting- 
room,  pantry,  coals  and  water-closet  on  the  ground 
floor,' and  three  bedrooms  and  bath-room  on  the  first 
Ilooi-!  In  1909  two  bos|iital  blocks  were  erected — one 
f;ji-  diijlitheria  and  the  other  for  scarlet  fever.  Each 
blcck  ciintains  male  and  fetnale  wards,  each  contain- 
ing three  beds  (but  this  can  be  very  much  increased 
when  needed,  as  each  ward  contains  7,.581  cub.  ft.  and 
(i.'if   super,    ft.);    (licy   are   well    lighted,   warmed     and 
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ventilated  on  the  latest  principles,  and  have  water- 
closet  and  slop-closet  intercepted  from  each  ward  by 
a  lobby.  The  wards,  which  have  rebated  floors,  open 
on  to  a  well-tiled  verandah.  The  dnty-room,  which  is 
situated  between  the  wards,  is  spacious  and  airy. 
There  is  a  large  hall  and  vestibule  and  a  bath-room, 
store  and  linen  cupboard.  The  wash-house,  disinfect- 
ing chamber  and  mortuary  is  some  distance  from  the 
isolation  blocks.  Accommodation  is  provided  for  the 
gate-keeper  and  caretaker  near  the  entrance  gates  in 
the  way  of  a  small  cottage,  which  was  on  the  site 
when  it  was  purchased.  The  entire  amount  spent  on 
the  hospital,  including  site,  is  £3,865.  The  author 
has  tried  to  make  the  buildings  as  pleasing  as  pos- 
sible in  design.  The  outside  walls  are  11-in.  hollow 
walls,  with  a  "  Rowlands  Castle  "  red-face  brick  base 
and  dressings,  above  which  the  walls  are  cement  ren- 
dered and  lime  dashed.  The  gables  are  filled  in  with 
imitation  half-timbered  work  formed  in  cement.  The 
roofs  are  boarded,  felt«d  and  covered  with  Eosemary 
roofing  tiles.  The  drainage  system  has  had  special 
attention,  and  has  inspection  chambers  at  each  change 
of  line,  and  the  whole  drains  are  well  ventilated.  The 
site  is  surroimded  with  two  complete  barbed-wire 
fences,  6  ft.  6  in.  high  and  3  ft.  apart,. in  between  which 
has  been  planted  a  quick-set  hedge.  The  grounds  are 
well  planted  with  ti-ees,  and  the  paths  laid  out,  so 
that  the  patients  can  enjoy  the  beauty  of  their  sur- 
roundings. 

WINTER    GARDENS    SCHEME. 

To  maintain  the  popularity  of  the  town  the  urban 
council  have  embarked  upon  a  scheme  for  providing 
Bognor  with  a  site  for  winter  gardens  by  the  bold 
purchase  of  Nos.  1,  2,  3,  4,  5  and  12  Kock-gardens, 
Xos.  1  and  2  Culver-villas,  Aldwick-road,  Nos.  7,  7a, 
9  and  11  Aldwick-road,  at  a  cost  of  £6,245,  to  which 
the  Local  Government  Board  have  given  their  con- 
sent and  granted  a  loan  for  the  above  amount.  There 
are  other  properties  still  to  be  purchased,  and  then 
the  whole  will  be  demolished  when  the  time  is  ripe. 
Tills  will  remove  one  of  the  most  unsightly  blocks 
of  buildings  on  the  sea  front,  situated,  as  it  is,  in 
one  of  the  best  parts  of  the  West  End  Promenade.  It 
is  impossible  to  say  now  when  the  scheme  will  be 
matured;  but  it  will  provide  an  invaluable  site  for 
ihe  erection  of  winter  gardens  overlooking  the  sea 
with  bandstand  and  gardens  adjoining  the  promenade, 
and  possibly  a  bathing-pool,  where  bathers  could  bathe 
all  day  long,  whether  the  tide  was  in  or  out^such  as 
had  just  been  constructed  at  Scarborough.  The 
scheme  will  cost  over  £20,000,  and  the  author  has 
already  received  instructions  from  his  council  to  visit 
other  seaside  resorts  to  gain  information  upon  the 
matter. 

ALLOTMENTS* 

The  allotments  in  Gravits-lane  cost  £390,  and  other 
allotments  are  provided  in  Linden-avenue  and  on  the 
site  of  the  refuse  destructor.  The  tenants  number 
101,  and  are  charged  6d.  per  rod  for  the  hire  of  the 
ground. 

OrFICES   AND    COTJNCIL   CHAMBER. 

These  are  situated  in  the  High-street;  No.  68  cost 
£1,000,  No.  66  £750,  and  No.  70  £669,  and  the  whole 
form  a  valuable  frontage  and  site  for  the  erection  of 
municipal  buildings,  which  are  very  much  needed, 
the  present  accommodation  being  quite  inadequate  for 
the  officers  housed  in  them. 

EIRE    BRIGADE    STATION. 

This  was  designed  and  erected  by  tlie  author  in 
1899,  and  cost  £322.  It  provides  all  the  accommoda- 
tion that  is  necessary  at  present  for  the  fire  brigade, 
which  is  a  volunteer  one  and  kept  up  to  a  high  state 
of  efficiency  by  its  officers.  Captain  E.  Wood  (post- 
master) and  Councillor  Lieutenant  T.  Start.  The  men 
have  a  nice  reading-room  over  the  station,  which  is 
fitted  up  with  a  billiard  table  and  other  games  to 
keep  them  on  the  premises  during  the  winter  evenings. 
There  is  a  large  alarm  bell  fitted  in  the  tower,  which 
is  also  used  for  drying  tlie  hose.  The  site  of  the 
station  is  in  the  High-street,  and  is  taken  on  lease 
at  £8  per  annum.  The  steam  fire  engine  cost  £275, 
which  sum  is  now  paid  off. 

DEPOT    AND    STABLES. 

These  buildings  were  designed  and  erected  in  1899 
by  the  author  without  the  aid  of  a  contractor,  and 
cost  £1,839.  They  consLst  of  stabling  for  ten  horses, 
one  loose  box,  and  one  isolation  loose  box,  harness- 
room,  loft  for  the  storage  of  hay  and  straw,  cement 
shed  with  shop  for  carpenter  and  gas-fitter  over, 
engine-shed  for  steam  roller,  chair  store,  block-making 
sheds  in  which  all  blocks  for  the  sea  wall  are  made, 
cart-sheds,   and  hot  plate   for  mixing  tarred  granite 


upon,  coach-houses  for  the  storage  of  ambulance  and 
van  for  removing  infectious  cases  with,  foreman's 
office,  mess-room  for  the  workmen,  and  lavatory 
accommodation.  The  whole  dexiot  is  surrounded  witli 
a  V)rick  wall.  7  ft.  high,  substantially  built. 

LIGHTING. 

The  streets  and  promenade  are  lighted  on  the  incan- 
descent system  (without  by-passes).  The  actual  num- 
ber of  lamps  is  421,  of  which  12  are  all-night  lamps. 
The  promenade  is  lighted  by  23  three-burner  lamps, 

6  double-burners  {in  the  shelter  seats),  and  6  single- 
burner  lamps,  all  of  which  are  included  in  the  above 
number.  The  gas  is  supplied  by  the  Bognor  Gas 
Company,  with  whom  the  council  have  an  arrange- 
ment. 

PUBLIC    LAVATORIES. 

The  town  has  spent  £1,872  on  the  provision  of 
public  lavatories,  which  are  an  absolute  necessity 
in  a  seaside  town  to  which  visitors  flock  during  the 
summer  months.  The  gentlemen's  lavatory,  which 
is  built  underneath  the  promenade  near  the  pier,  was 
designed  and  constructed  by  the  author  fifteen  years 
ago.  It  cost  £621^  and  the  accommodation  provided 
is  eight  water-closets,  eight  urinal  stalls,  wash-and- 
brush-up  room  and  caretaker's  room.  Two  lava- 
tories have  been  constructed  luider  the  parade  at  the 
east  end  of  the  town.  Some  difficulty  was  experi- 
enced in  carrying  out  this  work  owing  to  the  ground 
in  which  the  lavatory  was  constructed  being  "  made- 
up  "  ground ;  and  in  the  foundations  running  sand 
was  encountered;  therefore  every  ijrecaution  had  to 
be  taken  to  insure  the  buildings  being  watertight 
when  comijleted.  The  accommodation  in  the  ladies' 
lavatory  is  ample,  and  include  a  spacious,  well- 
lighted  room  furnished  with  four  lavatory  basins 
with  hot  and  cold  water,  dressing-table,  mirrors,  and 
six  water-closets.  The  accommodation  in  the  gentle- 
men's lavatory  is  also  good,  including  likewise  a 
spacious  room  furnished  also  with  four  lavatory 
basins  with  hot  and  cold  water,  dressing-table,  six 
water-closets  and  six  urinal  stalls.  There  is  an 
attendant's  room  in  each  lavatory.  The  inside  walls 
are  of  white-glazed  bricks,  with  a  dado  of  brown- 
glazed  bricks,  from  the  Leeds  Fireclay  Company. 
The  floors  are  of  marble,  known  as  "  Terrazzo,"  and 
laid  by  Messrs.  Marchette,  Limited,  Portsmouth. 
The  ceilings  are  formed  with  cement  concrete,  in 
which  are  bedded  steel  girders ;  and  the  buildings 
are  lighted  by  sixteen  semi-prism  lights  let  into  the 
parade.  The  ventilation  is  thoroughly  adequate. 
The  drains  are  all  la'd  on  modern  lines.  Special 
means  are  provided,  by  tanks  sunk  into  the  road- 
way, for  flushing  each  portion  from  a  water-cart. 
The  buildings  are  also  lighted  by  gas,  and  the  town 
water  is  laid  on.  At  the  extreme  west  end  of  the 
promenade  there  are  two  lavatories  for  each  sex, 
bu.lt  above  ground,  which  cost  £350.  The  entrances 
to  these  lavatories  are  side  bj'  side,  which  is  not  a 
good  arrangement;  but  this  could  not  be  avoided,  as 
the  owner  of  the  land  would  not  allow  the  tamarisk 
hedge  to  be  cut  on  the  south  side  to  allow  of  an 
entrance  from  that  side. 

PRIVATE    STREET    WORKS. 

Since  1875  the  council  have  spent  £18,894  in 
making  up  forty-two  private  streets,  of  which  thirty- 
three  have  been  carried  out  under  the  author's 
supervision.  At  first  the  work  was  done  under  see. 
150  of  the  Public  Health  Act,  1875,  but  seventeen 
years  ago  the  council  adopted  the  Private  Street 
Works  Actj  1892,  under  which  all  such  work  is  now 
undertaken.    The    mileage   of    streets    taken   over   is 

7  miles.  There  is  only  one  remark  the  author  wishes 
to  make,  and  that  is  the  depth  of  foundation  has  had 
to  be  increased  of  late  years  to  meet  the  requirements 
of  the  heavy  motor-lorry  traflic. 

REPAIR     OF     HIGHWAYS. 

Specia'.  attention  is  now  giiven  to  the  repair  of  the 
highways;  only  tarred  granite  is  now  used  for  this 
work  where  any  remetaUing  has  to  be  done.  The 
last  length  put  do-rni  was  from  West-street  to  Vic- 
toria-drive in  the  Aldwick-road,  which  work  was  done 
two  years  ago.  The  present  flint  roads  will  be  kept 
going  until  they  are  gradually  replaced  with  tarred 
granite.  The  periodical  tarring  of  the  ijrincipal 
streets  is  done  when  required,  distilled  tar  being 
used  for  this  purpose  and  dusted  with  granite  chip- 
pings.  The  total  inileage  of  roads  under  the  author's 
control  is  13i  mUes.  No  main  roads  exist  in  the 
town,  and  no  contribution  whatever  is  made  from  the 
county  council  towards  the  maintenance  of  the  roads 
in  Bognor,  which  is  considered  a  very  great  hard- 
ship. 
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BANDSTANDS. 

Two  bandstands  have  been  erected.  The  one  at 
the  west  end  has  recently  been  enlarged  to  take  a 
full  military  band.  It  was  built  fourteen  years  ago, 
and  is  of  pitch  pine  with  a  tiled  roof.  The  one  on 
the  eastern  promenade  was  erected  five  years  ago, 
and  is  of  the  rustic  style  with  rubberoid  as  a  roof 
covering.  A  scheme  was  prepared  by  the  author  for 
providing  a  sunken  bandstand  at  a  cost  of  £1,200, 
and  a  Local  Government  Board  inquiry  was  held 
about  ten  years  ago;  it  was  never  proceeded  with, 
which  is  a  very  good  thing  now  the  town  has 
:icquired  the  adjoining  land  at  Eock  Gardens,  for 
the  winter  garden  scheme  of  which  the  erection  of 
a  more  up-to-date  bandstand  will  form  a  principal 
feature.  The  council  were  granted  an  Order  on 
April  30,  1914,  to  their  Act  of  Parliament  by  the  Local 
Government  Board  whereby  they  can  utilise  the 
money  taken  from  the  chairs,  on  the  sea  front  for  the 
provis'on  of  military  bands,  upon  which  the  town 
now  spends  from  £500  to  £600  per  annum. 

PUBLIC    BATHING    STATION. 

This  is  situated  at  the  east  end  of  the  town,  and 
is  a  wooden  structure  made  in  sections,  and  is  taken 
down  each  winter  and  stored.  The  charge  for  a 
single  bath  is  2d.,  towel  and  costume  Id. 

STJKFACE-WATER    DRAINS. 

The  surface-water  drains  in  a  flat  district,  and  one 
which  is  occas'onally  swept  with  gales  in  the  winter 
time,  are  much  needed,  especially  in  the  vicinity  of 
the  sea  front,  and  consequently  large  sums  have 
from  time  to  time  been  expended  in  improving  the 
system.  There  is  a  splendid  opportunity  to  get  out- 
lets through  the  sea  wall  along  the  entire  front  m 
Bognor;  but  they  require  patting  in  at  the  right 
level  and  with  much  care  to  prevent  back  flooding. 
Some  of  these  drains  are  as  large  as  24  in.  in 
diameter,  notably  the  one  in  York-road,  a  district 
that  was  at  one  time  very  much  troubled  with  flood- 
ing lin  time  of  storms. 

MAaiNE-DBIVE. 

The  local  authority  have  from  time  to  time  spent 
large  sums  in  widening  and  improving  the  Marine- 
drive;  the  last  of  such  imxjrovements  was  carried 
out  in  1910,  when  large  strips  of  land  were  purchased 
from  the  owner  of  Cotswold  estate  and  the  pro- 
prietor of  the  Kursaal  building.-.,  which  scheme  cost 
the  town  £1,248.  Another  obstacle  which  had  to  be 
overcome  were  the  local  fishermen,  who  asserted 
that  they  had  created  a  rifrht  to  place  their  fishing 
pots  and  gear  on  the  south  of  the  road.  The  diffi- 
culty was  overcome  by  the  generosity  of  the  then 
chairman  of  the  council,  W.  H.  B.  Fletcher,  Esq., 
J. p.,   c.c,    who   offered    them   a   site   on   the   eastern 


boundary  of  the  town  on  the  coast  at  a  peppercorn 
rent,  and  the  council  built  them  a  depot  comijiete 
with  pot-making  sheds,  &c.,  to  Carry  on  their  calling 
which  met  their  requirements  and  finished  what 
looked  like  a  big  law  case  at  one  time. 

PUBLIC    MOKTUARY. 

This  is  only  a  small  building,  situated  at  the 
council's  depot  in  Ockley-road,  but  is  quite  complete 
and  up-to-date.  The  building  is  fitted  with  a  slate 
operating  table  with  top  light  over,  and  is  provided 
with  hot  and  cold  water.  Fortunately  the  town  has 
very  few  cases  in  the  course  of  a  year  to  deal  with. 

THE    council's    AID    TO     CHARITY. 

The  urban  council  allow  their  water  carts,  horses 
and  men  each  year  to  be  decorated  in  aid  of  the 
hospital,  and  in  this  way  considerable  sums  have 
been  given  to  charity. 

In  conclusion,  I  wish  to  thank  the  town  clerk, 
Mr.  Joseph  Jubb,  the  accountant,  Mr.  F.  W.  Lovett, 
and  the  collector,  Mr.  F.  L.  Booth,  for  the  figures  and 
information  which  they  have  so  very  kindly  given  me. 


SOME  REGENT  PUBLICATIONE 


RiviNGTox's     Notes     on     Building     Construction. 
(Parts  I.  and  II.)    Edited  by  W.   Noble  Twelve- 
trees,   M.i.MECH.E.    Price  7s.  6d.  nett  each  part. 
London:   Longmans,  Green  &  Co. 
For  tlie  past  forty  years   "  Rivington's    Notes    on 
Building  Construction  "  has  been  the  standard  work 
for    architectural,    engineering,    and    building    trade 
students,   and  it  may  be  safely   said  that  there  are 
few  architects  and  engineers  who  have  reached  middle 
age  who  have  not  used  it  as  a  text-book  as  students, 
and  as  a  work  of  reference  when  they  became  assist- 
ants or  principals.    Time  has,  however,  brought  about 
many  changes  in  building  construction,  and  the  in- 
troduction of  new  materials  and  new  methods,  espe- 
cially in  the  development  of  reinforced-concrete  and 
steel-framed  buildings,  has  caused  the  earlier  editions 
of  this  work  to   become  less  useful,   and   to  need  a 
thorough  revision  so  as  to  bring  them  up  to  date. 

The  original  edition  has  been  revised  on  six  occa- 
sions, the  last  edition  having  been  published  some 
ten  years  ago,  and  the  present  edition  has  been 
entirely  rewritten.  Many  of  the  old  illustrations  are 
to  be  found  in  the  new  volumes,  though  there  are 
a  large  number  of  new  illustrations  given.  It  is  a 
matter  of  regret  that  the  exigencies  of  space  have  led 
to  many  of  the  old  illustrations  being  reproduced  on 
a  much  smaller  scale  in  the  new  volumes,  and  in 
some  cases  it  has  caused  overcrowding  and  loss  of 
clearness.  Boldness  is  valuable  for  constructional 
details,  and  the  boldness  and  clearness  of  type  and 
illustrations  in  the  first  editions  gave  them  a  character 
and  value  which  none  of  tlieir  many  rivals  have  been 
quite  able  to  attain. 

The  new  volumes,  however,  cover  so  much  wider 
an  area  than  the  old  that  this  drawback  is  amply 
compensated  in  the  fuller  treatment  it  has  been 
possible  to  give  in  the  new  edition  to  many  branches 
of  building  construction.  A  number  of  new  branches 
are  covered,  and  each  subject  has  been  dealt  with 
by  a  well-known  expert  under  the  able  editorship  of 
Mr.  W.  Noble  Twelvetrees.  New  subjects  are  intro- 
duced of  special  interest  to  the  municipal  surveyor 
or  building  inspector,  such  as  building  regulations, 
.steel  skeleton  buildings,  reinforced-concrete  and  brick 
work,  fire-resisting  materials,  drainage  and  sewage 
disposal,  heating,  ventilation  and  hot  water  supply, 
sanitary  fittings,  gas  and  electric  lighting,  electric 
bells,  telephones,  lightning  conductors,  and  fire  equip- 
ment. A  very  viseful  list  of  examination  papers,  set 
by  the  Royal  Institute  of  British  Architects,  the 
Board  of  Education,  the  Institution  of  Municipal  and 
County  Engineers,  and  other  examining  bodies,  will 
be  found  of  great  assistance  to  students  preparing  for 
these  examinations. 

The  work  is  very  well  written,  and  can  be  strongly 
recommended  as  a  sound  guide  to  students  of  build- 
ing construction,  and  it  should  find  a  valued  place 
ivi  the  library  of  every  architect,  engineer,  surveyor, 
and  builder.  There  are,  however,  a  few  points  which 
call  for  revision  in  any  future  issue.  In  the  chapter 
on  foundations  it  is  said  that  foundations  should  be 
6  ft.   below  the  ground  to   prevent  the  variations  of 
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temperature  from  ijenetrating  to  the  foundation. 
Thi.s  is  a  counsel  of  ijerfection  ratlier  tlian  a  practical 
rule,  as  in  such  a  temperate  clime  as  ours  frost  or 
heat  have  little  effect  on  foundations  placed  3  ft.  or 
i  ft.  below  the  ground,  and  considerations  of  economy 
rarely  lead  to  a  greater  depth  being  adopted. 

.4gain  it  is  said  that  '"  when  building  on  concrete 
rafts  footings  are  oflen  unnecessary;  but  no  by-laws 
recognise  this,  and  no  such  exception  is  made."  This 
statement  is  incorrect,  as  there  are  a  number  of  local 
authorities  whose  by-laws  a;llow  footings  to  be  dis- 
pensed with  where  the  wall  is  built  on  a  concrete 
foundation  of  a  width  and  depth  equal  to  that  required 
for  footings.  In  the  chapter  on '"  Drainage  and 
Sewage  Disposal  "  Roman  cement  is  said  to  be  a 
very  reliable  material  for  jointing  drains,  and  to  be 
extensively  employed  in  Ireland.  Few  English  engi- 
neers or  surveyors  would  use  it  in  preference  to  Port- 
land cement,  as  its  tensile  strength  is  greatly  inferior 
lo  that  of  Portland  cement.  When  making  joints 
for  drains  or  sewers  it  is  said  that  when  Portland 
cement  is  used  "  care  must  be  taken  to  see  that  it 
is  thoroughly  cooled  by  being  spread  out  on  a  floor 
liefore  it  is  worked  into  the  joints."  With  the  im- 
provements in  the  manufacture  of  Portland  cement 
made  during  the  past  few  years,  cooling  the  cement 
by  spreading  on  floors  has  not  only  been  found  un- 
necessary on  the  largest  and  most  important  engi- 
neering works,  but  it  frequently  leads  to  the  cement 
Ijecoming  so  cold  and  dead  that  its  strength  is  greatly 
lowered.  All  cements  made  to  the  BritLsh  Standard 
Specification  should  be  sufficiently  cooled  for  all 
|)i'acticiil  purposes,  and  it  is  certainly  better  to  rely 
on  a  te.^t  for  expansion  or  contraction  than  to  assume 
that  all  cements  for  jointing  purposes  require  to  be 
spread  out  on  a  floor  to  be  cooled. 

Plain  and  Eeinforckd  Concbete  Auches.  By  J. 
Melan,  K.  K.  Hof rat,  .Professor  of  Bridge  Design 
at  the  German  Technical  School,  Prague.  Autho- 
rised translation  by  D.  B.  Steinman,  c.e.,  ph.d.. 
Professor  of  Civil  Engineering  at  the  University 
of  Idalio.  Price  Ss.  6d.  nett.  New  York:  John 
Wiley  &  Sons.  London:  Oliapman  &  Hall, 
Limi'ted,  1915. 
This  work  is  a  h;iii.<latioii  of  an  article  entitled 
"  Theorie  des  Gewolbes  und  des  Eisenbetongevvolbes 
-  im  Besonderen,"  published  in  the  1912  revised  edition 
of  the  "  Handbuch  fiir  Eisenbetonbau,"  edited  by  the 
well-known  Austrian  engineer.  Dr.  Ing.  Fritz  von 
Emperger.  As  our  readers  are  aware,  the  name  of 
Melan  is  intimately  associated  with  the  development 
of  reinforced-conerete  bridge  construction,  and  the 
extensive  employment  of  his  system  in  the  United 
States  is  a  sufficient  justification  for  the  presentation 
of  this  translation  to  the  engineers  of  that  country. 
The  position  in  Great  Britain  and  Ireland  is  some- 
what different,  as  most  of  the  reinforced-conerete 
bridges  constructed  so  far  represent  the  Hennel)i-i"ae 
system.  Nevertheless,  as  the  work  now  under  review 
constitutes  a  very  thorough  scientific  treatise  on  rein- 
forced-conerete arches.  It  is  distinctly  worthy  of 
attention  by  British  engineers.  After  briefly  discuss- 
ing the  fundamental  principles  of  arch  design  and 
the  stresses  in  reinforced-conerete  sections,  the  author 
gives  analytical  and  graphical  methods  for  the  com- 
plete designs  of  various  types  of  concrete  arches. 
Simple  approximations  and  short  cuts  are  also  given, 
and  readily  applied  formulse  are  developed  for  the 
advance  determination  of  the  best  curve  for  an  arch, 
and  for  the  required  dimensions  and  reinforcement. 
The  principle  of  the  Melan  system  of  arch  construc- 
tion is  fully  explained,  and  complete  calculations  of 
stress  are  given  in  the  appendix  for  two  notable 
examples,  one  being  the  Polcovera  Bridge  at  Genoa, 
and  the  other  the  Clianderon-Montbenon  Bridge  at 
Lausanne.  It  should  be  mentioned  that  all  the 
numerical  examples  and  data  have  been  converted 
from  metric  to  English  units,  a  feature  which  will 
be  appreciated  by  readers  in  this  country.  The 
volume  is  admirably  jiroduced,  and  is  one  which 
can  be  recommended  as  a  trustworthy  guide  on  llir 
subject  discussed. 

Stability     of     Masonry     and     other    Structures 

Subject  TO  the  Pressure  of  Earth  andW^^tek. 

By   Ernest   H.    Sprague,   assoc.m.insi.c.e.     Price 

4s,  nett,    London:    Scott,  Greenwood  &  Son, 

This  is  one   of  the   admirable   Broadway   series   of 

engineering  handbooks,    and   it  can   be   heartily   ic- 

commended    to    the    engineering     or      architectural 

student  as  a  safe  guide  on  the  subject  of  earth  and 

water  pressure  on  walls,  dams  and  other  structures; 

of   wind  pressure  on   chimneys;    of  the  stresses   on. 


and  the  treatment  of,  foundations;  and  llie  design 
of  masonry   arches  and  bridges. 

The  book  is  written  in  a  simple  and  practical 
manner,  and  the  d:agrams  are  both  numerous,  and 
clear,  and  admirably  illustrate  the  text.  Though 
both  graphical  and  mathematical  methods  are  used, 
the  greater  adaptability  and  simplicity  of  graphical 
methods  has  led  the  author  to  give  greater  promi- 
nence  to    graphical   than    mathematical   methods. 

A  number  of  useful  examination  questions  are 
given,  and  many  examples  worked  out,  which  make 
tlie  work  of  great  value  to  students  who  intQnd  to 
sit  for  the  Institution  of  Civil  Engineers'  or  the 
Institution  of  Municipal  and  County  Engineers'  ex- 
aminations. 

The  experience  of  the  author  as  a  lecturer  on  engi- 
neering subjects  at  University  College,  London, 
enables  him  to  present  his  views  in  language  suit- 
able to  the  irdelligence  and  experience  of  the  student. 
The  book  will,  however,  also  appeal  to  older  and 
more  experienced  engineers  and  architects  as  a  very 
useful  and  reliable  work;  and  it  should  do  so,  espe- 
cially to  municipal  engineers  and  surveyors,  who  are 
so  largely  responsible  for  the  design  of  retaining 
walls,  dams,  chimneys,  foundations  and  bridges. 

Materials  op  Construction:  Their  Manufacture, 
Properties  and  Uses,  By  Adelbert  P.  Mills. 
M.S. (c.e.).  Price  19s.  nett.  London:  Cliapnian 
&  Hall,  Limited. 
The  author  of  this  work  is  an  assistant  professor 
at  the  College  of  Civil  Engineering,  Cornell  Univer- 
sity, and  the  book  is  intended  primarily  for  use  a; 
a  text-book  covering  the  manufacture,  firoperties  and 
uses  of  the  more  common  materials  of  engineering 
construction.  Though  intended  chiefly  for  .the  use 
of  students,  it  will  be  found  of  great  assistance  to 
all  engaged  in  engineering  constructional  work.  All 
the  chief  materials  are  dealt  with  in  a  thorough  and 
systematic  manner,  and  the  consideration  of  each 
material,  or  class  of  materials,  is  prefaced  by  a  di.s- 
cussion  of  its  ordinary  application  in  engineering 
construction,  followed  by  a  description  ot  its  nuuni- 
facture  and  the  physical  and  mechanical  properties 
in  their  relation  to  its  uses.  The  work  contains,  a 
number  of  valuable  tables  and  diagrams,  and  nume- 
rous illustrations  of  the  plant  and  machinery  em- 
ployed in  the  manufacture  of  the  various  materials 
are  given.  Tlie  principal  materials  described  are 
gypsum,  plasters,  quicklime,  hydrated  and  Jiydraulic 
limes,  Pnzzolan  and  slag  cements,  natural  cements, 
Portland  cement,  concrete,  stones,  bricks,  terra-ootta, 
pig-iron,  cast  iron,  malleable  cast  iron,  wrought  iron, 
steel,  copper,  lead,  tin,  zinc,  aluminium,  nickel,  and 
timber,  Tlie  book  is  well  written,  and  though  it 
deals  largely  with  American  machinery  and  methods, 
it  will  be  found  a  very  useful  work  by  English  engi- 
neers and  manufacturers,  and  all  engaged  in  prac- 
tical  engineering  construction. 

Wayfarings  Eound  London.  By  "  Pathfinder." 
Price  2s.  Gd.  nett.  London:  Frederick  Warne  & 
Co. 
The  rambles  described  in  this  excellent  little  book 
—which  is  of  a  convenient  pocket  size — originally 
appeared  in  the  columns  of  the  Evening  Ncids,  and 
it  was  a  happy  thought  on  the  i>art  of  the  Homeland 
Association  to  republis.li  them  in  this  more  perma- 
nent form.  The  route  of  each  of  thirty  rambles  is  care- 
fully described,  while  the  possibility  of  mistakes  is 
further  avoided  by  the  xjresence  of  a  plan  of  each. 
The  extracts  at  the  head  of  each  ramble  form  an 
anthology  from  authors  who  have  loved  the  footpatli 
way,  and  give  the  little  book  a  literary  touch  lacking 
in  the  usual  bare  record;  and  the  author  has  a 
happy  method  of  making  each  ramble  not  only  help- 
fully practical,  but  also  readable.  In  these  days  of 
economy  the  field  ramble  as  a  form  of  innocent  en- 
joyment should  increase  in  jjoijularity,  and  those  who 
intend  to  try  it  cannot  do  better  than  begin  by 
purchasing  a  copy  of  this  book. 

Halifax,    a   Commercial   and   Industrial   Centre. 

An  Illustrated  Handbook  concerning  the  Town'.-> 

Present     Position     and    Future    Promise.      Price 

2s.   6d.    London:    Sells,   Limited. 

The  aim  of  this  handbook,  wdiich  is  issued  under 

tlie  ausxiices  of  the  local  Chamber  of  Commerce  and 

Cliamber   of   Trade,    is   to   show    manufacturers    and 

merchants   at   home   and   abroad   the   vast   range   of 

work  produced  from  the  district  of  which  Halifax  is 

I  lie  centre,  and   by  demonstrating  the  advantages  of 

the    town's   position    to    attract    those    contemplating 

-ciliiig  uj)  some  new  works. 
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CoNDOCiBD  liY  SYDNEY  G.  TURNEK,  assuc.m.inst.c.k. 


All  communications  in  regard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  imtst  be  marked  "Assistants' 
Section  "  in  the  top  left-}iand  corner.  Correspondents  are 
invited   to  submit  qucsrions  for  consideration  and  answers 


THE  MONTHLY   PREMIUM. 

Til.    jiivuiiuiii  fur  Sei)tcUilit-r  is  awuixled  to 
Mr.  J.  G.  Wilkin. 

County   Surveyor's  Office, 
Downpatrick, 

whose  contriliutions  liave,  in  the  opinion  of  Ih 
adjudicators,  been  tlie  best  received  (hniiig  tli 
month. 


QUESTIONS. 

invited 


to    tlie    tollowiii 


This    week    answers 
questions:  — 
S03.    Sewer  Construction.    AB    and    CD    are    two 

Id-in.  stoneware  pipe  sewers,  intercepted  at  riglit 
angles  by  a  railway  in  a  cutting  with  slope.s  of  1  in  2. 
The  fall  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  122-5:  C  =  120-75;  ground  level 
1280.  and  level  of  railway  metals  106-50  ft.  above 
ordnance   datum.     Distance   from    B   to   C   is   110   ft. 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  mora  liremiums 
m  Books  will  be  awarded  monthly.  Viagrams  must 
be    drawri      to     scale     on     separate     sheets,     ready     tor 


lieight  of  proposed  wall  .35  ft.,  eartli  retaiiuMl,  dry 
gravel ;    foundatioii  similar.    (H.  T.) 

506.  Concrete  Sewer  Construction Is  it  necessary 

lo  support  concrete  sewer  tubes  with  concrete  at  the 
side?.,  the  tubes  being  21-in.  diaineter  ?  If  it  de- 
pends on  the  depth  below  the  street  whether  thev 
should  be  supported  by  concrete  or  not,  then  what 
are  the  lea.'^t  and  greatest  depths  ,al  wliieli  they  can 
be  laid  without  concrete  support  at  the  sides  ? 
(,'■  Polox.") 

507.  Design  of  Retaining  Wallst— What  are  some 
f,'ood,  practical  rules  for  the  design  of  (1)  tofick  and 
(2)  I'onerote  (not  reiuforfed)  retaining  walls  to  with- 
stand   earlli    pressure?    ("Polox.") 

REPLIES   TO   QUESTIONS. 

502.     Theory  of  Beams.    The  cross-section  of  a  beam 

is  T-shaped,  the  upper  table  is  6  in.  wide  and  1  in. 

thick,  the  vertical  web  is  ."j  in.  deep  and  J  in.  thick. 

At  a  certain  cross-section  this  beam  is  subjected  to  a 


Describe  and  sliow  by  sketches  in  detail  liow  lo  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewers  is 
towards  D.  The  railway  company  will  not  allow  any 
sewer  to  pass  underneatli  the  railway  unless  at  a 
greater  depth  from  top  of  sower  to  top  of  rails  of  4  ft. 
(E.  11.,  Walkden.) 

504.  Bridge  Design — A  bridge  is  required  to  carry 
a  60-ft.  .street  over  a  canal,  the  clear  span  being  40  ft., 
the  minimum  head  room  being  11  ft.  at  centre  and 
9  ft.  at  sides  above  normal  water  level.  The  ap- 
proaches are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  Ijridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
.short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.    {V.  W.,  Pontypridd.) 

505.  Retaining  Wall. -Design  a  retaining  wall  in 
•finfon-ed  concrete,  giving  detailed  calculations.    Tlif 


known  bending  moment.  iViake  a  careful  sketch  to 
show  tlu;  distribution  of  the  stress  across  the  section 
produced  by  this  bending  moment.  (C.  W.  P.,  Wel- 
lington.) 

Locate  the  ccntruid  Iv  Join  FK  and  Gl';,  obtajji- 
ing  points  JII.  To  take  account  of  web  join  AC, 
BD.  The  shaded  portion  is  the  section  of  an 
imaginary  beam  of  equivalent  value  to  the  actual 
beam  in  resisting  a  bending  moment,  having  every 
layer  stressed  to  llio  same  extent  as  the  outer  layers 
of  the  actual  beam.  To  obtain  the  centroid  P",  of 
the  table,  bisect  Gfi  in  a  and  C,H  in  h.  Join  ah 
Produce  C,G  to  K,  making  GK  =C,H.  Join  KL, 
inter,secting  ah  at  m;  then  m  is  the  centroiti  of  thi' 
trapezoid  C,C-HG.  To  iind  the  centroid  of  triangle 
C.Kc,  bisect  b..i:  in  d  and  cE  in  c.  Join  d[\.  and 
"V.,  intfi-.seeting  at  f.  wliich  is  the  centroid  required. 
To    liiiil    P   divide    line   fin   into    scfjnients    inversely 
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proportional   to   the   areas    of     the     trapezoid     and 

triangle;   thus, 

mPj:/'Pi  =  area  triangle  C,cE:area  trapezoid  C.C.HG 

=  •156:2-416 

=     1   :  15-487 

To  divide  fm  in  this  proportion,  draw  from  in,  at 
any  angle  to  fm,  mo,  and  set  off  mn  =  1  and 
no  =  15-4.  .  .  Join  of,  and  draw  ;iP  parallel  to  it. 
Pj  =  centroid  of  table.     (E.  W.  P.,  Southampton.) 


Before  the  diagram  can  be  drawn,  it  is  necessary 
to  find  the  centre  of  gravity  of  the  section  through 
which  the  neutral  axis  passes.  It  is  evident  that 
it  will  be  on  the  centre  vertical  line  of  the  section, 
and  it  is  required  to  find  its  distance  from  AB. 
Let  X  =  this  distance. 
Taking  moments  round  AB,  we  have 

6x1  +  (5x|)  x3i  =  (6+(5x.f)  )  .i' 
129         39 
.     8     ~    4  ^ 
129  =  78x 
1-65   =   X 
.'.  the  ceotre  of  gravity  is  1"65  iu.  from  AB. 

The  known  bending  moment  must  not  produce  a 
greater  intensity  of  stress  at  the  extreme  fibres  than 
the  material  can  withstand  with  safety.  The  fibres 
above  the  neutral  axis  are  in  compression,  and  those 
below  it  are  in  tension,  and  the  stress  at  any  section 
is  proportional  to  its  distance  from  the  neutral  axis. 
If  the  T-section  is  of  steel,  then  the  tens.ile  stress 


_    6" 


JHenlhil  Qsii. 


at  EF  should  not  exceed  6  tons  per  sqviare  inch. 
When  the  material  at  the  extreme  fibres  EF  is 
undergoing  its  limiting  stress  of  6  tons  per  square 
inch,  the  material  at  AB  is  only  being  called  upon 

to  withstand  a  stress  of  /"    =     ^...^     =  2-27  tons  per 

square  inch,  and  at  CD  the  stress  f^  =  .  =  IBS 
tons  per  square  inch. 

Taking  a  1-in.  thick  section  of  the  T-iron.  the 
distribution  of  stress  diagram  is  obtained  by  mul- 
tiplying the  area  of  any  horizontal  section  parallel 
to  the  ne-utral  axis  by  the  stress  at  that  section. 


at  AB 

„  CD 

„  GH 

„  Neutral  axis 

„  EF 


2-27  =  13-8  in. -tons 
1-38  =  8-28      „ 
1-38  =   1-03      „ 
0        =        0      „ 
6        =  4-5 


These  inch-tons  units,  plotted  to  a  suitable  scale 
(shaded  in  figure),  gives  the  required  diagram, 
illustrating  the  distribution  of  stress  across  the 
section.     (J.  G.  W.,  Dvwnimlrkk.) 

501.  Ventilation.— In  designing  a  system  of  venti- 
lation for  a  public  hall,  what  are  the  relative  advan- 
tages of  a  small  number  of  large  inlet  shafts,  com- 
pared with  a  large  number  of  small  shafts ;  and  at 
what  level  should  these  inlets  be  placed  ?  (C.  W.  P., 
Wellington.) 

Buildings  constructed  so  that  the  internal  air  is 
constantly  changed  and  kept  as  pure  as  the  ex- 
ternal air,  or  so  that  the  internal  air  is  vitiated 
to  so  slight  an  extent  that  any  ill  effects  are 
scarcely  perceptiVjle,  are  said  to  be  well  ventilated. 
Whether  this  can  be  better  effected  by  a  large  num- 
l:>er  of  small  inlet  shafts  or  a  small  number  of  large 
inlet  shafts  is  an  oj^en  question.  Generally  speak- 
ing,  air  inlets,  whether  large   or  small,   should  be 


kept  low  down,  and  the  air  outlets  higli  up,  and  in 
opposite  positions.  Some  of  the  arguments  put 
forward  for  and  against  the  above  contentions  are 
as  follows:  (1)  A  large  number  of  small  inlets,  occur- 
ring at  frequent  intervals,  causes  a  more  uniform 
distribution  and  diffusion  of  fresh  air  throughout 
the  hall,  and  the  supply  can  be  easily  regulated. 
(2)  With  a  large  number  of  small  inlets,  draughts 
are  not  so  likely  to  be  set  up,  as  the  volume  of  air 
entering  at  one  lalace  is  small,  and  consequently 
its  velocity  is  low.  The  incoming  air  does  not 
therefore  follow  a  direct  path  to  the  outlet,  but 
mingles  with  the  air  of  the  hall,  and  travels  at  a 
slow  rate  to  the  outlet.  (3)  When  large  inlets  are 
adopted  there  will  not  be  a  uniiform  diffusion^  and 
change  of  air  in  the  hall  and  offensive  draughts 
may  result.  (4)  Large  inlets  are  more  easily  con- 
structed than  a  number  of  small  ones  admitting 
the  same  volume  of  air,  so  it  is  more  economical, 
as  far  as  first  cost  is  concerned,  to  use  large  inlets. 
(5)  It  is  more  economical  to  use  large  inlet  shafts 
if  it  is  desired  that  the  air  should  be  slightly 
warmed  before  entering  the  hall,  either  by  burning 
gas  .in  the  shaft  or  by  fixing  hot^water  or  steam 
pipes  in  the  lower  part  of  the  shaft.  (6)  When 
large  inlets  are  used  and  kept  open,  outlets  in  the 
ceiling  are  not  likely  to  transform  themselves  into 
disagreeable  inlets,  thus  causing  a  down  draught. 
Taking  the  question  as  a  whole,  it  is  preferable  to 
have  a  large  number  of  small  inlets  rather  than 
a  small  number  of  large  inlets.  The  height  of  the 
inlet  shafts  should  be  about  8  ft.  above  floor  level, 
so  that  the  incoming  cool  air  may  not  impinge 
upon  the  bodies  of  persons  in  the  hall.  (J.  G.  W., 
Downpatrick.) 

[The  Editor  is  a.t  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  'Assistants'  and  Student^' 
Section.**  Questions  which  are  published  are  taken 
into  consideration,  as  wroll  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


Waterproofing  of  Floors.— What  is  the  best  material 
for  factories  and  workshops,  where  water  is  used  for 
flooding  the  floor.s  ?  At  Plymoaith  the  upper  floor  of 
a  garage  used  for  motor  washing  has  been  made 
wet  repellent  by  a  waterproof  cement  rendering.  It 
was  most  important  that  this  floor  'should  be  made 
waterjjroof  as  the  fitting  and  lathe  shops  were 
directly  underneath.  The  manufacturers  of  Pudlo 
inform  us  that  the  architect  is  pleased  with  the 
result. 

Housing  in  Sedgefield  Rural  District The  surveyor 

to  the  Sedgefield  Rural  District  Council,  Mr.  J.  Stones, 
reported  recently  that  he  had  certified  the  final  pay- 
ment on  the  Trimdon  housing  contract.  The  whole 
of  the  work  was  let  for  the  sum  of  £5,124,  and  had 
been  carried  out  for  £5,070  14s.  lOd. — a  reduction  of 
£53  5s.  2d.  on  the  contract.  He  allowed  the  sum  of 
£150  for  contingencies,  and  of  this  item  £96  14s.  lOd. 
had  been  expended.  This  was  accounted  for  in 
making  the  end  street  36  ft.  wide  instead  of  18  ft., 
as  originally  intended ;  tlie  provision  of  a  large  cup- 
board in  the  front  bedrooms  and  tlie  graining  of  the 
fronts  of  the  houses  instead  of  painting  as  required 
by  the  specification. 

Ireland  and  Town  Planning At  the  annual  con- 
ference of  the  Association  of  Municipal  Authorities 
of  Ireland,  which  was  held  in  Dublin  last  week,  Mr. 
Geo.  L.  O'Connor  presented  an  interesting  paper 
entitled  "  Some  Aspects  of  Town  Planning."  Mr. 
O'Connor  remarked  that  they  were  handicapped  in 
Ireland  by  not  having  the  advantage  of  the  Town 
Planning  Act,  which  had  proved  such  an  immense 
benefit  in  the  cities  and  towns  of  Great  Britain;  but 
he  hoped  that  when  the  war  was  over  Ireland  would 
be  in  possession  of  her  own  laws,  and  that  the  Town 
Planning  Act  would  be  one  of  the  first  Acts  to  be  put 
in  force.  He  mentioned  some  of  the  chief  points 
with  reference  to  air  space,  proper  building  lines, 
sanitary  arrangements,  and  the  character  of  the  build- 
ings to  be  erected.  AH  this  meant  the  preparation 
of  a  proper  civic  survey  and  town  map,  carefully 
planned  on  ,a  large  scale,  and  available  for  public 
reference.  He  saw  no  reason  why  they  should  not" 
adopt  the  procedure  followed  in  Germany,  America, 
and  England  and  Scotland.  The  economic  value 
of  proper  and  well-considered  town  planning  was 
in  itself  a  very  great  ffictor,  and  he  would  like 
to  .see  their  capital  city  setting  a  strong  lead  in  the 
matter. 


October  1,  1915. 


AND   COUNTY   ENGINEER. 
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LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

T/ii-  Editor  invites  the  co-opcratioit  of  Siktevok  riu 
iritfi  o  view  to  makina  the  information  giren  unilcr 
head  as  complete  and  accurate  as  possible. 


INQUIRIES   HELD. 

Birkenhead  T.C.  (SeiUi-mbin-  21st.  Mr.  Courtenay 
Cliftou). — This  was  an  inquiry  with  respect  to  tlie 
scheme  of  the  corporation  for  the  erection  of  work- 
men's houses.  The  town  clerk  (Mr.  J.  Fernley) 
statetl  that  tlie  sum  proposed  to  be  borrowed  was 
.t6S,5(Kl,  ;"nd  in  schemes  under  the  Housing  Acts 
1:50,000  liad  been  expended.  The  desire  of  the 
council  to  proceed  with  a  more  comprehensive 
scheme  than  any  liithcrto  undertaken  had  been  in- 
tensified in  recent  years,  owing,  on  the  one  hand,  liy 
tlie  falling  off  of  private  building  which  followed 
the  passing  of  the  Finance  Act,  and  on  tlie  other, 
by  the  very  rapidly  increasing  industrial  population 
of  the  town,  due  to  a  large  accession  of  work  in  con- 
nection with  the  principal  labour  employing  firm  in 
the  borough — viz.,  Messrs.  Cammell  Laird's.  Tlie 
application  was  made  to  obtain  the  board's  permis- 
sion to  appropriate  the  Gilbrook  site  under  sec.  57 
of  the  Act  of  1890,  which  was  acquired  by  the  Birk- 
enhead Improvement  Commissioners,  the  predeces- 
sors of  the  corporation,  in  1843,  under  a  local  Act  of 
Parliament.  The  site  now  intended  to  be  used  for 
the  housing  scheme  was  a  portion  of  the  unsold 
land,  consisting  of  nearly  8  acres,  including  street 
sites.  A  joint  report  on  the  need  for  working-class 
dwellings  was  submitted  to  the  board  in  May,  1914, 
and  as  a  con.sequence  the  Health  Committee  formed 
a  policy  of  carrying  out  a  scheme  for  the  erection  of 
about  200  houses  at  the  north  end,  100  in  the  central 
area,  and  100  in  the  southern  area.  The  present 
scheme  was  intended  to  be  the  first  instalment  of 
this  policy.  Plans  for  the  property  to  be  erected  on 
the  Gilbrook  site  were  prepared  by  Mr.  T.  T.  Eees. 

Leeds  T.C.  (September  loth.  Mr.  George  L.  Pepler). 
— This  was  an  inquiry  in  reference  to  an  application 
by  the  corporation,  under  Part  II,  of  the  Housing 
and  Town  Planning  Act,  1909,  for  authority  to  pre- 
pare a  town  planning  scheme  for  the  Gledhow  estate. 
— The  city  engineer,  Mr.  W.  T.  Lancashire,  stated  that 
it  would  probably  be  necessary  to  construct  a  main 
road  along  the  valley  from  Eoundhay-road  to  Harro- 
gate-road,  and  one  or  two  others,  with  the  object  of 
facilitating  development.  During  the  past  twenty-one 
years  there  had  been  a  big  drop  in  the  number  of 
houses  built  annually,  the  maximum  of  3,000  in  1900 
having  fallen  to  200  in  the  year  ended  March  last. 
Those  figures,  coupled  with  the  reduction  in  the  num- 
ber of  unoccupied  house.-— from  7,000  in  1911  to  2,000 
in  1915 — indicated  that  there  must  be  a  considerable 
amount  of  building  in  the  near  future.  Between  1901 
and  1911  the  building  of  15,000  new  houses  was  in 
excess  of  requirements,  for  in  the  same  period  the 
increase  in  the  population  w-as  only  16,000,  The  sur- 
plus, however,  was  being  exhausted.  New  factories 
were  springing  up,  and  generally  an  increa.se  in  the 
population  might  be  expected. 

Swansea  T.C.  (September  21st.  Mr.  .\.  G.  Drury). — 
This  was  an  inquiry  with  respect  to  the  sewerage 
scheme. — It  was  stated  that  sanction  had  been  ob- 
tained to  the  borrowing  of  £33,000  for  the  purposes 
of  general  sewerage  works,  and  the  relief  of  the 
periodical  flooding  in  the  Landore  district  was  to 
form  part  of  these  works.  Meantime  the  Treasury 
put  restrictions  upon  capital  expenditure  on  works 
that  were  not  absolutely  necessary,  and  nothing  could 
be  done.  As  a  result  of  damage  caused  to  the  house- 
hold effects  of  a  number  of  people  at  Landore  by  the' 
la.st  heavy  rains,  claims  have  been  sent  in  to  the 
corporation,  and  in  at  least  ftne  case  an  action  at  law 
is  threatened.  The  corporation,  while  denying  all 
liability,  thereupon  instructed  the  borough  engineer, 
Mr.  R.  H.  Wyrill,  to  continue  his  plfins  for  affording 
relief. 

APPLICATIONS  FOR  LOANS. 

Chesterton  R.D.C. —  CI. 200  for  making  up  roads. 

Watford  U.D.C. —  Gl,.5()0  for  electricity  mains  exten- 
sior.s. 

LOANS   SAWCTIONED. 

Halifax  T.C— £20,000  for  the  purchase  of  a  turbo- 
alternator. 

Luton  T.C. — £2,000  for  sewage  pumping  plant. 

Pontypool  U.D.C. — £270  for  the  purchase  of  a  site 
for  a  slaughter-house  and  stables. 


Watford    U.D.C— £.')S0  for  woi-k    of    road    iniprove- 
moMt. 

FORTHCOMING  INQUIRIES. 

OCTOBER. 

■J.  —  Hyde.      For  public  baths  extension  (Mr. 

P.  M.  Crosthwaite)  2,400 

~y. — Pembroke.       For  works  of   water   supjily 

(Mr.  A.  W.  Brightmore) 1,742 

G. — Northallerton.  For  the  purposes  of  the 
water  undertaking  (Mr,  P.  M.  Cros- 
thwaite)              10,(1(10 

7. — East    Dean.       For  works  of  water  supply 

(Mr,  A,  W,  Brightmore) ,',         7, (100 


CORRESPONDENCE. 


(One  man  does 


.V    nivff   opi 

ot  see  everyViing.) 

— Edripidbs. 


COST    OF    SCAVENGING    IN    GLASGOW. 

To  the  Editor  of  The   Sdrveyor, 

Sir, — I  observe  at  p.  313  of  your  issue  of  17th 
inst.  a  paragraph  to  the  effect  that  "  the  cost  of 
scavenging  in  Glasgow  w-ould  appear  to  be  extremely 
high,  amounting  to  no  less  than  9s,  a  ton."  I  can- 
not allow  this  statement  to  go  unchallenged.  In  the 
first  ijlace,  your  contributor  takes  the  gross  expendi- 
ture for  the  year  to  May  31st  last.  If  he  had  looked 
to  the  other  side  of  tlic  account  he  would  have  dis- 
covered a  revenue  of  £44,350  9s.  3d.,  which  he  is 
surely  entitled  to  take  into  consideration.  Had  he 
done  so  he  would  have  found  that  the  nett  cost  of 
cleansing  operations  in  Glasgow  works  out  at  not 
9s.  per  ton,  as  alleged,  but  7s.  491d.  per  ton.  I 
would  point  out,  further,  that  even  this  figure  of, 
say,  7s,  5d,  per  ton  is  misleading  in  respect  that,  in 
addition  to  the  removal  and  disposal  of  all  city  refuse, 
there  is  included  the  cost  of  watering  and  hose- 
washing  the  streets. 

Your  contributor's  reference  to  street  cleansing  on 
Sundays  is  incorrect.  All  the  chief  thoroughfares 
and  principal  back  courts  receive  attention  on 
Sunday  mornings, — Yours,  &c., 

W.  Gbjsig,  Superintendent. 
Glasgow. 

September   29,   1915. 


New  Municipal  Offices  at  Honley The  formal  open- 
ing has  taken  place  of  the  new  municipal  offices  at 
Honley,  built  at  a  cost  of  £7,500.  Messrs.  J.  Berry 
&  Sons,  Huddersfield,  were  the  architects. 

Isolation  Hospital  Extension  at  llford. — The  new 
phthisis  jiavilion  at  the  llford  isolation  hospital, 
built  at  a  cost  of  about  £1,600,  has  been  formally 
opened.  The  jjians  were  prepared  by  the  surveyor, 
Mr,  H.   Shaw. 

Change  of  Address — Owing  to  the  rapid  extension 
of  their  business  and  consequent  need  of  larger  pre- 
mises, the  Ironite  Company,  Limited,  have  removed 
their  offices  to  11  Old  Queen-street,  Westminster, 
S.W.  (telephone  No.,  5,618  Victoria;  telegraphic 
address,   "  Thorniotvin,  Vic,  London  "). 

Omagh's  New  Town  Hall — The  new  town  hall  at 
()nia).'li,  erected  at  a  cost  of  about  £4,000,  has  been 
ooni|)leted.  The  frontage  of  the  buildings  is  47  ft., 
and  they  extend  back  a  distance  of  over  160  ft. 
The  main  assembly  hall,  which  is  85  ft.  long,  37  ft. 
wide,  and  28  ft.  high,  will  accommodate  over  600 
persons. 

Sewage  Disposal  at  Dalkeith — The  sewage  puiifi- 
cation  works  at  Newniills,  Dalkeith,  were  formally 
opened  last  week.  Messrs.  G.  Thomson  &  Ferguson, 
Glasgow,  were  the  engineers,  and  Mr.  J.  Monteitli 
the  contractor.  There  are  two  main  collecting  sewers 
— one  to  the  .south  along  the  Benbugh  Burn  route, 
and  the  other  to  the  north.  The  greater  portion  of 
the  sewage  of  Dalkeith  previously  entered  the  South 
Esk,  which  had  become  virtually  a  sewer.  While 
that  was  the  most  pressing  section,  the  town  council 
took  the  view  that,  as  far  as  possible,  all  the  burgh 
sewage  should  be  brought  to  the  new  works,  and 
accordingly  a  second  main  sewer  has  been  carried 
round  by  the  north-east  end  of  the  town,  from  which 
it  doubles  back  into  the  High-street,  thus  collecting 
the  large  volume  which  formerly  joined  the  South 
Esk  just  outside  the  Duke  of  Buecleuch's  park. 
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Municipal  Work  in  Progress  and  Frojeoted. 

rhe  Editor  invitei  tho  co-operation  of  Sdrtetoe  readers  with  a  view  to  making  inlormation  given  under  this  head 

comvlete  and  accurate  as  possible. 


A'MH  ioii.-il     coal    sluiagc   is   [i-   \i 
■(liicity    work?,    at    an    estimate' 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings— NewoaSitle-upon-Tyne ;  roads  and  mate- 
i-ials— Brigg,  Norfolk,  St.  Germans;  sewerage  and 
.-^ewage  disposal — Coathridge,  Falmouth;  water,  gas 
and  electricity— Brain  tree,  Glasgow,  Lancaster,  Llan- 
dudno, Neath,  Sedgclield.— Particulars  of  other  pro- 
jected Works  will  l>e  foiuid  on  our  "Local  Govern- 
ment  Board    Inquiries  "   page. 

8UILDINCS. 

Gravesend    T.C 

piovided    at    the 
in>t  of  £2.50. 

Newcastle-upon-Tyne  T.C. — The  rramways  Vdiu 
iiuttee  have  received  authority  to  purchase  a  site  fo 
the  extension  of  the  tramcar  sheds  and  for  the  erectio 
iif  offices. 

Twickenham  U.D.C— The  surveynr,  My.  \<\  V 
Pearce,  has  received  instructions  to  build  .-i  teiii|icpraiv 
shelter  for  housing  the  motor  fire  engine  and  cs,h|u', 
at   an  estimated  cost  of  ,£'.50. 

Woking  U.D.C— The  tender  of  the  Municipal  Con- 
tracting and  Engineering  Company  has  been  acoe]ite<l 
for  the  reconstruction  of  Hermitage  Bridge. 

HOUSING    AND    TOWN  PLANNiNC. 

Annfield  Plain  U.D.C.  ll  has  licen  derided  In  pm- 
chase  a  s'le  for  the  pnr|iose  of  building  workiiien'.- 
houses. 

Herts  C.C— Plans  for  100  cottages  have  been 
approved  provisionally   by  the  Housing  Committee. 

PARKS    AND    OPEN    SPACES. 

Middlesbrough  T.C. — The  Parks  Comniiltei'  ;in; 
giving  consideration  to  a  proposal  for  the  cnltiN-.i- 
tion  of  vegetables   in   thi-   parks  and   open    siiai-es. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Rugby  R.D.C. — It  has  been  agreed  to  undertake  the 
^vork  of  house  scavenging  in  the  parishes  of  Bilton, 
Danchurch,  and  Newbold   by  direct   labour. 

ROADS    AND    MATERIALS. 

Blandford  T.C. — Negotiations  are  in  progress  willi 
the  rural  district  council  for  the  widening  and  im- 
provement of  Black-lane. 

Brigg  R.D.C. — A  scheme  is  under  consideration  for 
the  diversion  and  improvement  of  the  road  at  North 
Killingholme,  at  an  estimated,  cost  of  £2,800. 

Broadstairs  U.D.C.^ — As  the  owners  have  failed  to 
carry  out  the  notices  served  upon  them  witli  respect 
to  the  paving  of  backyardsy  the  surveyor,  Mr.  H. 
Hiird,  lias  been  instructed  to  execute  the  necessary 
works  set  out  in  such  notices  pursuant  to  sec.  25  of 
the  Public  Health  (Amendment)  Act,  1907,  the  cost  of 
such  works  to  be  recovered  from  the  owners  in  the 
manner  provided   by  the   Act. 

Loughborough  R.D.C. — A  letter  was  read  from  one 
of  the  contractors  for  stone  carting,  stating  that  he 
could  not  make  it  pay  at  Is.  6d.  per  ton,  and  asking 
for  an  increase  of  6d.  per  ton  on  his  contract  price. 
The  surveyor,  Mr.  H.  .1.  Morgan,  said  the  price  used 
to  be  Is.  6d.^  and  was  increased  to  Is.  9d.  last  year, 
but  this  man  tendered  at  Is.  6d.,  and  got  the  con- 
'  tract.  The  chairman  could  not  understand  why 
these  people  should  cut  each  other's  throats  by  run- 
ning the  prices  down  so  that  they  could  not  make 
it  pay.  Mr.  Braund :  He  secures  the  contract  by 
cutting  down  the  price,  and  then  whines  because  he 
can't  make  it  pay.  It  was  resolved  to  make  no 
change   in   the    contract   prices. 

Norfolk  C.C. — Provided  a  satisfactoi-y  grant  is 
obtained  from  the  Road  Board,  the  Western  High- 
ways Committee  propose  to  improve  and  widen  the 
Lynn  and  Ely  road,  at  an  estimated  cost  of  £2,000. 

Ossett  T.C. — Representations  are  to  be  made  to  tho 
Local  Government  Board  with  a  view  to  a  loan  for 
making  up  Hollands-road   and  Intake-lane. 

St.  Germans  R.D.C. — Consequent  upon  the  condiiion 
of  the  road  from  Barraton  Coombe  to  Cross  Park, 
owing    to    heavy    military    traffic,    the    council    have 


asked  the  War  Offiee  to  meet  the  cost,  estimated  at 
CI  ,000,   of   reinstating   the  highway. 

Stanley  (Durham)  U.D.C. — The  surveyor,  Mr.  A. 
Iloutlcdgc,  has  Iseeii  instructed  to  prepare  specifica- 
tions in  connection  witli  the  proposed  coiistnictioii  of 
])rivate  streets  at  South  Moor. 

Wembley  U.D.C— The  surveyor,  Mr.  C.  R.  W. 
Chapman,  has  been  asked  by  the  Munitions  Depart- 
ment to  make  arrangements  for  the  construction  of 
a   rnad   a'    .\lprrton,  at  a  co=t  of   £872. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Amesbury  R.D.C. — The  chairman,  Mr.  G.  F.  Gay, 
reported  that  he  had  attended  a  conference  with  repre- 
sentatives of  the  county  council  and  the  Road  Board 
at  which  it  was  agreed  that  each  would  recommend 
their  respective  authorities  to  pay  one-third  of  the 
cost  of  the  drainage  scheme.  These  terms  were  now 
,-i|iprovcd  Ijy  the  rural  council. 

Coatbridge  T.C. — In  view  of  a  letter  from  tin- 
Treasury  suggesting  to  the  town  council  that  they 
should  postpone  operations  in  connection  with  the 
sewage  purification  scheme  till  after  the  war,  on 
account  of  the  scarcity  of  labour  and  the  financial 
condition  of  the  country,  the  town  council,  after 
giving  the  matter  consideration,  have  decided,  on 
account  of  the  progress  already  made,  to  proceed 
with  No.  1  contract,  that  of  the  erection  of  the  vorks 
at  Langloan.  It  was  held  that  to  stop  the  i  rogress 
nf  the  works  now  would  mean  a  loss  of  several 
thousand  pounds. 

Falmouth  T.C— A  letter  has  been  received  from 
the  Local  Government  Board  stating  that  they  were 
unable  to  sanction  a  loan  for  the  Marki-t  Strand  drain- 
age scheme,  although  it  might  mitigate  some  of  the 
nuisances  complained  of.  The  council  have  instructed 
the  borough  surveyor,  Mr.  H.  E.  Tresidder,  to  submit 
plans  for  carrying  out  the  scheme  in  sections,  the 
full  scheme  to  be  submitted  for  the  approval  of  the 
Board  of  Trade. 

Hinderwell  U.D.C. — The  surveyor,  Mr.  W.  Lawson, 
has  received  instructions  to  erect  two  sewer  venti- 
lators in  the  town. 

South  Stoneham  R.D.C. — The  council  have  adopted 
a  report  by  the  North  and  South  Stoneham  Drainage 
Committee  with  regard  to  the  disposal  of  the  sewage 
from  the  Remount  depot  at  Swaythling.  They  recom- 
mended that  if  the  AVar  Office  would  carry  out  certain 
work,  estimated  at  £2,200,  then  the  council  would 
undertake  the  disposal  of  the  sewage  upon  the  pay- 
ment of  £200  per  year. 

Uckfield  R.D.C— The  surveyor,  Mr.  J.  Taylor,  has 
received  instructions  to  prepare  plans  and  obtain 
tenrlers  for  drainage  work  at  Buxted,  at  an  estimated 
cost  of  £100. 

Wlllesden  U.D.C— It  is  proposed  to  carry  out 
sewerage  work  in  Ufiington-road,  at  an  estimated  cost 
of  £220. 

Winchester  R.D.C — It  has  been  agreed  to  recon- 
struct the  culvert  at  Eowlake  at  a  cost  of  £95,  half 
of  which  will  be  paid  by  the  Ea=tlei<rh  District 
roinicil. 

WATER,    GAS,    AND     ELEGTCISGITY. 

Basingstoke  T.C. — It  is  proposed  to  carry  out  exten- 
sions of  the  wafer  mains  at  an  estimated  cost  of  £430. 

Braintree    U.D.C. — It  was  reported   to  the  council 

that  a  majority  of  the  inhabitants  had  voted  in  favour 
of  an  electric  lighting  scheme. 

Glasgow  T.C. — New  electricity  works  are  in  course  oi 
election  at  Dalmarnock.  The  first  portion  of  the 
works  consists  of  a  water  intake  from  the  river  Clyde, 
a  screening-house,  two  water  culverts — one  for  the 
inlet  condensing  water,  and  the  other  for  the  outlet 
water — a  .switch-house,  a  turbine-room,  two  boiler- 
houses,  workshop  and  store,  and  a  complete  coal- 
handling  plant  capable  of  dealing  with  100  tons  of 
coal  per  hour.  The  work  now  proceeding  w'as  con- 
tracted for  prior  to  the  war,  the  cost  including  £50,000 
for  excavations,  &e.,  and  £25,000  for  coal-handling 
lilant.  It  is  not  proposed  to  place  the  contract  for 
tlie  buildings  or  issue  specifications  for  the  first  in- 
stalment of  the  machinery  until  after  the  war.    The 
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liist  instalment  of  the  machinery  will  consist  of  three 
i:>.000-kw.  (20,000-h.p.)  turbines,  which  will  be  coupled 
direct  to  alternatiiic:  current  jreuerators ;  also  three 
l.O*iii-kw.  (.1,300-h.p.)  turbo  sots  for  driving  auxiliary 
machinery.  It  is  propo.~ed  to  add  plant  units  of 
l.).OiX)  kw.  as  the  demand  increases,  while  turbines 
of  30.00(1  kw.  can  be  installed  if  found  to  be  necessary. 
The  ultimate  capacity  of  the  Dalmarnock  works  will 
Hp  about  biO.OOOkw.  or  200.0110  h. p.  It  is  intended  to 
transmit  electricity  at  a  pressure  of  20,000  volts  (three- 
|ihase  alternatincr  25  periods  per  second)  to  di.stribu- 
tiiiL'  centres  at  Port  Dundas.  Springburn,  Partick. 
Cathedral  -  street,  Osborne  -  street,  Waterloo  -  street, 
Pollokfhaws-road,  Govan,  Linthouse,  and  Dalmar- 
nock. 

Keighley  T.C. — The  council  have  accepted  the  tender 
of  Messrs.  J.  Smith,  Keighley,  at  £783,  for  the  supply 
and  fixing  of  a  40-ton  hand  travelling  crane,  together 
with  a  lengtii  of  fixed  gantry,  and  also  the  tender  of 
the  Rees  Roturbo  Manufacturing  Company,  Limited, 
Wolverhampton,  at  C3.50,  for  tlu>  supply  and  fixing  of 
an  electrical  Rces  Roturbo  paleut  pressure  chamber 
centrifugal  pump,  to  deliver  .SOO.OOO  gallons  of  water 
p.^r  hour. 

Lancaster  T.C. — The  council  on  Wednesday  adopted 
a  proposal  l)y  the  Gas  and  Finance  Conunittee  to 
seek  Parliamentary  powers  by  a  Provisional  Order 
to  borrow  £80,000  for  present  and  pro-spective  enlarge- 
ment of  the  gasworks.  It  was  stated  that  eT.tXKl  was 
needed  to  instal  plant  for  the  immediate  production 
of  gas  to  meet  the  ordinary  and  special  needs  of  the 
■cwn,  and  it  is  proposed  to  borrow  £10,000  to  restore 
I  lie  reserve  fund,  which  had  a  year  or  two  ago  been 
transferred  to  be  used  as  a  working  balance.  In  the 
<'ourse  of  the  discussion  there  was  some  criticism  of 
llie  action  of  the  council  in  taking  from  year  to  year 
the  whole  profits  of  the  Gas  Committee  towards  rates, 
and  so  leaving  the  undertaking  without  any  reserve 
fund  to  meet  an  emergency. 

Llandudno  U.D.C. — After  considering  a  joint  report 
by  the  engineer,  Mr.  E.  P.  Stephenson,  and  the  deputy 
engineer,  Mr.  ^^'.  T.  Ward,  the  council  have  decided 
to  dispense  with  the  water  mains  which  are  laid  under 
the  river  Conway  near  Talycafn,  one  "f  which  had 
burst  in  a  position  in  which  much  difficulty  would  be 
experienced  in  repairing  it,  and  to  lay  instead  a 
duplicate  9-in.  main  alongside  the  l.j-in.  main  to  tho 
Talycafn  Bridge.  Tiie  15-in.  main,  which  was  com- 
pleted about  a  dozen  years  ago.  extends  to  the  Talycafn 
Bridge  and  thence  to  Llandudno.  Two  12-in.  mains 
are  laid  over  the  bi-idge,  and  have  a  capacity  nearly 
equal  to  the  1-5  in.  and  the  9  in.  combined,  so  that  it  will 
not  be  necessary  to  obtain  any  further  easements  with 
respect  to  the  bridge.  The  cost  of  the  new  main  will 
b.   about  £3,000. 

Neath  T.C. — It  is  proposed  to  lay  new  gas  mains,  at 
nil  estimated  cost  of  £1,000. 

Ripley  U.D.C. — The  agreement  with  the  Bntterley 
Water  Company  having  lapsed,  the  council  have 
decided  to  take  an  additional  supply  from  the  Ilkeston 
and  Heanor  Water  Board  at  9d.  per  1.000  gallons. 

Sedgefield  R.D.C. — A  report  has  been  submitted 
>t;i;inL.'  that  the  cost  of  a  water  supply  for  Trinidon 
would  be  £12,000. 

Tynemouth  T.C. — The  provision  of  a  water  supply  for 
A-liius'nii  i-  being  considered  by  the  Water  Com- 
iiiittp.'. 


Road  Damage  in  the  North  of  Scotland. — In  tiie 
valley  of  the  Xaim,  near  Ro-evallcy,  pxiblic  roads  in 
-ome  cases  are  so  torn  up  as  the  result  of  floods  as 
to  be  quite  unrecognisable.  At  one  point  for  fully 
oO  yds.  the  onrush  of  water  has  cut  into  the  road  a 
trench  5  ft.  or  6  ft.  deep.  Other  roads  in  the  same 
di-trict  have  also  suffered  much,  and  the  county 
louncil  have  found  it  necessary  to  clo.se  ten  public 
roads  throughout  the  countv  owing  to  their  dangerous 
state. 

Burnley  Waterworks  Extension. — Tho  Local  Govern- 
ment Board,  alter  sending  an  inspector  to  examine  the 
works  at  Hurstwood,  where  a  new  reservoir  is  being 
ronstructed  by  the  Burnley  Corporation,  have  decided 
to  sanction  the  raising  by  the  corporation  of  £75,000, 
which  is  the  balance  of  £215,000  oi-iginally  authorised 
to  be  borrowed.  They  intimate  that  they  have  done 
this  to  enable  the  works  to  be  brought  to  a  stage  at 
which  they  could  safely  be  left  until  tho  war  is  over. 
-Vs  the  £75,000  will  be  exhausted  this  winter,  tho 
General  Purposes  Committee  of  the  corporation  have 
decided  to  promote  a  Parliamentary  Bill  next  session 
to  secure  further  bonowing  powers. 


PERSONAL 


ilr.  l'\  Sargoiuit.  furvoyor  to  the  Dover  Rural  Dis- 
trict Council,  who  has  been  indisposed,  hopes  to 
take  up  his  duties  again  shortly. 

Mr.  E.  H.  Crump,  engineer  and  surveyor  to  the 
Hinckley  Urban  District  Council,  has  been  gazetted 
Captain  in  the  Royal  Engineers. 

Mr.  L.  J.  Stevens,  assistant  siirveyor  to  tlie  Havi- 
.vell  Urban  District  Council,  has  been  granted  a  com- 
mission in  the  Kent  Fortress  Engineers. 

:Mr.  James  Blakloy  has  been  appointed  surveyor 
to  the  Portadown  Urban  District  Council,  in  suc- 
cess'on  to  the  late  Mr.  William  Wilson. 

Mr.  John  Williams,  surveyor  to  tho  Aberctuu  Urban 
District  Council,  has  had  his  salary  increased  by  £3.") 
this  year,  with  annual  increments  of  £5  to  C.3no  a 
year. 

I\Ir.  James  Donnelly,  Enniskillen,  has  been  a]i- 
nninted  surveyor  and  sanitary  in.=pector  to  the  Ennis- 
killen Urban  District  Council,  in  succession  to  the 
la!c  Mr.  Thomas  Elliott. 

Mr.  J.  W.  Jones,  engineer  and  surveyor  and  sani- 
tary inspector  to  the  Lyme  Regis  Corporation,  has 
been  appointed  engineer,  surveyor  and  sanitary  in- 
spector to  the  Urban  District.  Council  of  Raunds, 
Northamptonshire. 

Mr.  F.  Slaughter,  surveyor  to  the  Steyning  West 
Rural  District  Council,  will  supervise  the  work  of 
the  surveyor's  department  at  Southwick,  in  the  ab- 
.-^enee  of  the  urban  council's  survovdr,  .\Ii-.  (i.  W. 
Warr,  on  active  service. 

■  Glasgow  General  Finance  Coiinnittee  have  decided 
that  the  salary  to  be  paid  to  Mr.  Nisbet  in  respect 
of  the  duties  devolving  on  him  as  holder  of  the  com- 
bined office  of  city  engineer  and  master  of  works  bo 
£1,000  per  ainium,  and  that  the  question  be  recon- 
sidered at  the  close  of  the  war. 

Mr^  Peter  Fisher,  general  manager  of  the  Dundee 
Corporation  tramways,  was  on  Friday  last  elected 
president,  and  Mr.  H.  Mozley,  general  manager  of 
the  Burnley  Corporation  tramways,  vice-president,  of 
the  Municipal  Tramways  Association.  Mr.  C.  J. 
Spencer,  general  manager  of  the  Bradford  Corporation 
tramways,  was  at  the  same  time  re-elected  as  hnn. 
secretary. 

Jlr.  II.  V.  Lynam,  surveyor  to  the  Alsager  Urban 
District  Council,  has  been  presented  with  an  illumi- 
nated address  by  the  councillors  and  officers  on  the 
occasion  of  hi.s  marriage.  In  tlie  course  of  the  pro- 
ceedings complin.entary  reference  was  made  to  Mr. 
Lynam's  services  in  connection  with  the  sewage  dis- 
posal and  water  supply  schenaes,  and  to  his  industry 
in  carrying  out  "the  tremendous  amount  of  detailed 
work  which  the  post  of  surveyor  entailed."  Mr. 
Lynam,  in  the  course  of  his  reply,  sarid  he  could 
safely  say  that  he  had  done  a  little  liit  towards  the 
improvement    of    Alsager. 

Mr.  E.  J.  Stead,  county  surveyor  of  Somer.'-rel. 
who  is  on  active  service,  writes  that  his  battalion  is 
within  sound  of  the  German  guns.  "We  are  having 
jilcnty  of  work,"  he  adds,  "5.30  to  10  p.m.,  but  it 
is  both  useful  and  interesting.  We  are  billeted  in 
an  old  convent,  which  has  been  badly  knocked 
about  by  shells.  We  are  well  and  fairly  comfortable. 
and  I  would  not  have  missed  it  for  worlds."  Mr. 
S'tead  emphasises  the  urgent  need  for  a  supply  of 
good  steam  rollers.  The  roads  of  France  are  in  a  de- 
plorable condition,  and  engineers  have  a  tremendous 
task  to  tackle  and  accomplish. 


We  find  that  in  reproducing  in  our  issue  of  Sepleni- 
licr  I7th  the  paper  entitled  "  Town  Planning  ami 
Sanitation,"  which  was  presented  at  the  recent  annual 
congress  of  the  Incorporated  Sanitary  Association  of 
Scotland,  a  mistake  arose  in  the  printing  of  the  name 
of  the  author,  Mr.  Wm.  Ross  Young,  town  planning 
engineer,  Lanarkshire  County  Council.  We  tender 
niir  apologies  to  Mr.  Young  for  the  error. 


Town  Planning  Schemes. — It  is  understood  llial-  tlic 
Local  Government  Board  have  given  authority  for  the 
preparation  of  four  further  town  planning  schemes 
under  the  Housing  and  Town  Planning  Act  of  1909. 
Schemes  are  authorised  to  be  prepared  by  the  cor- 
porations of  Croydon,  Mansfield,  and  Xotlingham, 
and  the  urban  district  council  of  Seaton  Dclaval,  and 
relate  to  areas  of  al)n\U  800,  3,.3O0,  500  .-ind  2,400  acres 
re.spectively. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(CoHiributed.) 

Has  not  another  instance  recently  been  brought  to 
light  of  the  extraordinary  increase  of  motor-omnibus 
traffic  on  our  roads  in  Mr.  Gettings'  recent  report 
on  the  road-s  of  Worcestershire  ?  Is  it  not  remarkable 
that  in  September,  1912,  there  was  no  such  traffic, 
whereas  now  there  are  motor-'bus  services  running 
over  192  miles  of  main  roads  in  this  county  ?  Where 
is  this  going  to  stois  ?  Is  it  not  possible  that  in  a 
few  years'  time  there  will  scarcely  be  a  road  in  Eng- 
land which  will  not  be  subjected  to  this  punishing 
description  of  triiflic  .'  Will  road  engineers  be  able 
to  cope  with  the  problem  unless  they  have  more 
money  at  their  command  ? 

*  *  •  • 

Is  it  not  to  be  hoj^ed  that  the  appeal  of  Mr.  Yapjj, 
the  general  secretary  of  the  Y.M.C.A.,  in  a  recent 
issue  of  The  Surveyor,  for  helpers  in  our  soldiers' 
camps  will  meet  with  cordial  support  ?  Is  it  not 
w-ell  known  that  the  recreation  rooms  and  other 
facilities  for  amusements  for  soldiers  have  been 
generously  provided  by  this  excellent  institution, 
and  should  we  not  all  try  to  give  up  some  of  our 
leisure  to  help  in  this  excellent  cause  ?  Surely 
there  must  be  some  way  in  which  every  individual 
citizen  in,  this  country  can  help  in  this  great  and 
terrible   crisis  .' 

Have  not  all  of  us  who  know  Imniingham,  near 
Grimsby,  considerable  sympathy  with  the  Rector  of 
that  place,  who  pleaded  at  a  recent  inquiry  held 
there  for  the  construction  of  a  new  road  from 
Immingham  to  Grimsby .'  Is  it  not  a  fact  tliat 
Immingham,  which  is  growing  I'apidly  in  importance 
owing  to  the  extensive  docks  and  other  works, 
is  almost  entirely  cut  off  from  the  world  owing  to 
there  being  no  road,  apart  from  a  very  circuitous 
route  ? 

*  4^  #  « 

Were  not  those  of  us  who  attended  the  recent 
Brighton  meeting  of  the  Royal  Sanitary  Institute  much 
struck  with  the  appearance  and  condition  of  the 
surface  of  the  road  on  the  front  known  as  Madeira- 
drive  ?  Does  not  this  roadway  bear  excellent  testi- 
mony to  the  value  of  the  material  used  when  we 
know  that  it  was  laid  about  ten  years  ago,  and  has 
since  received  very  little,  if  any,  repairs  ?  Cannot 
many  of  us  remember  the  grave  doubts  that  were 
expressed  as  to  the  wisdom  of  employing  this  then 
comparatively    new    material  ? 

Why  is  it  that  in  .some  districts  where  housing 
schemes  are  badly  wanted  nothing  is  done^  and 
tha,t  in  others  where  the  necessity  is  not  at  all 
obvious  there  is  considerable  activity  in  this  direc- 
tion ?  Is  it  not  probably  the  "  personal "  element 
which  looms  so  largely  in  all  human  transactions  ? 
May  not  the  activity  in  the  one  case  be  generally 
traced  to  either  a  member  or  officer  of  the  council 
who  has  "  housing  on  the  brain,"  while  in  the  other 
case  there  is  no  one  to  take  up  the  matter,  and 
recreation  grounds,  or  wider  streets,  may  be  the 
fashionable  craze. 

*  *  •  • 

Why  was  it  that  the  district  meeting  of  the  Insti- 
tution of  Municipal  and  County  Engineers  was  held 
at  Bognor  on  the  same  day  as  an  institution  council 
meeting  in  London  ?  Does  the  council  in  any  way 
control  or  fix  the  dates  of  the  district  meetings,  or 
are  these  held  quite  independently  of  tlie  main  con- 
trolling body  ? 

*  *  #  * 

What  is  the  real  reason  that  has  influenced  the 
Metropolitan  Commission  of  Police  in  refusing  to 
issues  licences  to  W'omen  to  act  as  tramcar  con- 
ductors ?  Is  it  not  a  fact  that  there  are  hundreds 
of  women  successfidly  acting  in  this  capacity  at 
Glasgow  and  elsewhere,  and  are  not  the  women 
of  the  great  Metropolis  as  physically  and  mentally 
fit  to  take  up  this  work  as  the  women  in 
the  provinces  ?  Is  it  fair  to  the  men  themselves 
that  they  should  be  subjected  to  public  criticism  for 
doing  w^ork  which  could  be  done  by  women,  when 
the  fault  does  not  rest  with  them  ? 

Is  it  not  to  be  hoped  that  tlie  withdrawal  from  the 
Road  Board  of  the  income  derived  from  the  motor 
spirit  tax  will   not  affect  the   very   useful  activities 


of  that  body,  and  that,  at  all  events,  this  curtailment 
of  income  will  only  be  temporary  ?  Pending  the  re- 
sumption of  activities,  could  not  the  staff  of  the 
Road  Board  be  very  usefully  employed  in  the  pre- 
paration of  statistics  from  information  in  their  pos- 
session as  to  methods  and  costs  of  road  construction 
and  maintenance,  &c.,  which  would  be  of  priceless 
value  to  engineers  and  others  if  collated  and  pub- 
lished ? 


FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

pHEKTSEY  IIUIIAL  DISTHICT  COUNCIL. 
^^    APPOINTMENT  OF  STEAM  ROLLER  DRIVER. 

The  above  Council  invite  applications  for  the  a]i- 
pointment  of  a  competent  Driver  for  their  Steam 
Roller.  Applicants  must  be  experienced  Drivers,  with 
a  thorough  knowledge  of  Steam  Rollers  and  Road 
Rolling.     Wages,   35s.   per   week. 

The  person  appointed  will  be  required  to  act  under 
the  direction  of  the  Surveyor,  and  must  be  willing 
to  do  other  work  when  not  engaged  in  rolling. 

Applications,  in  candidate's  own  handwriting,  stat- 
ing age  and  experience,  present  and  previous  ap- 
pointments, accompanied  by  copies  of  three  recent 
testimonials  as  to  experience  and  character,  and 
endorsed  "  Roller  Driver,"  must  reach  the  under- 
signed not  later  than  12  noon  on  Monday,  the  11th 
day  of  October,  1915. 

C.  G.  ATKINSON, 

Engineer  and  Surveyor. 

Surveyor's  Office, 
Station-road, 

West  Byfleet.  (2,73(i) 

OOEOUGH  OF  KINGSTON  rrON-THAAlES. 
-*-*  PRESS  CLOTH. 

The  Corporation  invite  Tenders,  not  later  than  the 
13th  October,  1915,  for  about  4,000  yds.  of  Press  Cloth 
for  their  Sewage  Works,  according  to  the  Specification 
to  be  obtained  of  the  Borough  Surveyor. 

HAROLD  A.  WINSER, 

Town  Clerk. 
.Municipal  Offices, 

Ivingston-upon-Tliames. 

September  29,  1915.  (2,729) 


ooeouctH  of  KINGSTON-UPOX-THAMES. 

*-*  SULPHURIC   ACID. 

The  Corporation  invite  Tenders  for  the  Supply 
during  the  ensuing  twelve  months  of  about  300  tons 
of  80  per  cent  Sulphuric  Acid  for  their  Sewage 
Works. 

Further  particulars  and  Forms  of  Tender  may  be 
obtained  of  the  Borough  Surveyor,  Mr.  R.  Hampton 
Clucas,   at  the  Municipal   Offices. 

Sealed  Tenders,  endorsed  "  Sulphuric  Acid,"  to  be 
delivered  at  this  Office  not  later  than  Wednesday, 
the   13th  October,   1915. 

The  lowest  or  any  Tender  will  not  necessarily  l>e 
accepted. 

HAROLD  A.  WINSER. 

Town  Clerk. 
Municipal   Offices, 

Kingston-upon-Thames. 

September  29,   1915.  (2,728) 


BOROUGH    OF    MALDON. 
The  Town  Council  invite  Tenders  for  providing 
and    laying    245   lin.    yds.   of   6-in.    Cast-iron    Water 
Main  in  Station-road. 

Specification  of  the  work  may  be  seen,  and  Form 
of  Tender  obtained  on  application  to  Mr.  T.  R. 
Swales,  M.iNST.c.i.,  Borough.  Engineer. 

Tenders,  endorsed  "Tender  for  Water  Main,"  are 
to  be  delivered  at  the  office  of  the  undersigned  not 
later  than  5  p.m.   on  Monday,   October  18th,   1915. 

The  Town  Council  does  not  bind  itself  to  accept 
the   lowest   or  any   Tender. 

F.   H.  BRIGHT, 

Town  Clerk. 
Municipal   Offices, 
Maldon. 

September  27,  1915.  (2,731) 


O  TEAM  EOLLER  DRIVER  seeks  job,  District 
^  Council  preferable;  excellent  references. — Apply 
Box  1,542,  office  of  The  Surveyor,  24  Bride-lane. 
Fleet-street,  E.G.  (2,732) 
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Public  Water  Supplies. 

By   PERCY   GRIFFITH,    m.isst.c.e.,   f.g.s.,    f.r.san.i. 


CFor  permission  to  reproduce  the  following  matter,  which  was  delivered  in  the  form  of  a  lecture 
recently,  before  the  members  of  the  Birmingham  University  Engineering  Society,  wc  are  indebted  to 
the  courtesy  of  the  Society  of  Engineers,  to  which  the  first-named  body  is  affiliated.  The  first  portion 
of   the   lecture   appeared   in   our   issue  of  last  week. 


Ailhough  there  are  many  otlier  points  ut  interest 
Lonnected  with  schemes  lor  gravitation  or  upland 
supplies  I  must  now  tuin  to  the  more  varied  and  no 
less  interesting  subject  of 

Surface  and  L'ndertfround  :iuppHes. — Although  com- 
plete statistics  are  not  yet  publislied  relative  to  the 
quantities  of  water  obtained  in  this  country  from 
surface  and  underground  sources  respectively,  I  have 
no  hesitation  in  saying  that  as  regards  water  used 
lor  public  supply  purposes,  the  quantity  obtained 
Ironi  underground  sources  is  at  least  equal  to  that 
obtained  from  surface  sources,  and  as  a  considerable 
proportion  of  the  latter  is  pumped  there  is  little 
doubt  that  the  public  supplies  obtained  by  pumping 
far  exceed  in  amount  those  obtained  by  natural 
■■  gravitation."  (I  use  the  prefix  "  natural "  here 
iiecause  all  public  supplies  are  ultimately  distri- 
l)uted  by  gravitation,  and  in  this  case  I  refer  to 
those  which  do  not  require  to  be  artificially  raised 
iiy  pumicing.) 

In  dealing  thus  broadly  with  the  whole  question 
1  must  not  fail  to  mention  a  class  of  supply  which 
is,  strictly  speaking,  derived  from  underground 
sources,  but  which  is,  nevertheless,  often  supplied 
by  '•  natural "  gravitation.  I  mean  those  supplies 
obtained  from  natural  springs  at  a  sufKcient  height 
to  gravitate  to  the  area  supplied.  In  many  villages 
and  rural  areas  sufficient  water  is  obtained  in  this 
way  to  provide  the  relatively  small  demand  which 
exists  in  such  cases  without  either  pumping  or 
storage.  Such  schemes  are  not  of  sufficient  imijort- 
ance  to  warrant  any  lengthy  description  here. 

As  1  have  already  indicated,  the  variety  of  sources 
other  than  upland  gathering  grounds  is  almost  end- 
less; and  the  water  engineer — at  any  rate,  the  con- 
sulting engineer  who  professes  to  advise  under  all 
circumstances — must  acquire  a  more  than  casual 
acquaintance  with  the  science  of  geology,  particularly 
liydrogeology  (as  distinguished  from  palseontology, 
or  the  .study  of  fossils). 

The  flow  of  water  through  the  various  strata  com- 
posing the  external  skin  of  the  earth  affords  material 
for  careful  study,  and,  by  its  very  variety,  will  be  found 
extremely  fascinating,  even  apart  from  the  question 
of  water  supply.  The  relative  jjermeability  of  the 
surface  and  subsoil  is  a  matter  of  vital  importance 
to  the  farmer  or  student  of  agriculture,  and  it  is  this 
factor  which  affects  so  largely  the  nature  of  the  vege- 
tation indigenous  to  difierent  areas,  and  the  varied 
l)eauties  which  the  student  of  Nature  will  find  almost 
anywhere  in  this  island  of  ours;  indeed,  of  all  the  in- 
fluences which  have  contributed  to  make  the  world 
beautiful,  that  exerted  by  the  flow  of  water  is  pro- 
Ijably  the  most  striking  and  tlie  most  conspicuous 
and   universal  in  its  effects. 

Should  you  ever  have  the  opijortunity  (as  I  have 
had)  of  making  a  general  topographical  survey  of  a 
district  with  an  experienced  geologist,  do  not  hesi- 
tate to  take  it.  You  will  find  delight  in  observing 
the  (apparently  magical)  skill  with  which  he  will 
identify  the  succession  of  permeable  and  impermeable 
strata  merely  by  noting  the  nature  of  the  vegetation, 
and  trace  from  a  line  of  springs  the  outcrop  of  a 
permeable  bed  overlying  an  impei'meable  one. 
Indeed,  no  study  will  contribute  more  to  make  the 
wonders  and  beauties  of  Nature  apparent — and  thus 
to  provide  unexpected  pleasure  in  the  observation 
of  the  most  ordinary  physical  and  natural  phe- 
nomena— than   that  of  hydro-geology. 

The  water  engineer  will,  however,  have  to  carry  his 
investigations,  far  beneath  the  superficial  beauties  of 
the  landscape,  and,  having  identified  the  surface 
conditions  at  the  outcrop  of  the  water- l>earing  strata. 
to  trace  the  progress  of  the  precious  element  in  its 
adventurous,  career  underground.  Comparatively  little 
practical  experience  will  prove  that  the  phrase 
"adventurous  career"  is  by  no  means  misapplied  in 
the  present  case. 

While  presenting  evidences  of  remarkable  uni- 
formity in  it.s  formation,  the  earth's  crust  is  dis- 
tinguished, like  its  surfac-e,  by  its  want  of  uni- 
formity ;    and  this  it  is   which   provides   intense   in- 


terest, in  the  one  case  as  it  provides  entrancing 
beauty  in  the  other.  There  is  no  water  beneath  the 
surface  which  has  not  found  its  way  there  by  per- 
colation from  the  surface,  and  every  stream  of  under- 
ground water  can  be  traced  to  the  siuface,  as.  defi- 
nitely as  every  surface  spring  can  be  traced  to  its 
source. 

The  next  point  of  importance  connected  with  under- 
ground water  is  that  the  flow  through  permeable 
strata  is  governed  by  the  slope  or  configuration  of 
the  impermeable  beds  above  and  beneath ;  thus,  in 
tracing  the  section  of  a  water-bearing  stratum,  it  is 
most  necessary  to  trace  also  the  relative  depth,  in- 
clination and  homogeneity  of  the  strata  forming,  as 
It  were,  the  bed  of  the  underground  stream  and  the 
roof  of  the  underground  reservoirs,  as  these  govern 
the  level  at  which  water  will  be  found,  and  that 
to  which  it  will  rise  when  tapped. 

Now,  varied  as  are  the  conditions  provided  by  the 
juxtaposition  of  the  various  strata,  much  greater 
variety  still  is  provided  by  the  variable  character  of 
the  permeable  beds  from  which  water  is  usually 
obtained. 

The  most  prolific  sources  of  underground  water 
supplies  in  this  country  are — (1)  The  chalk ;  (2)  the 
new  red  sandstone  (hunter  beds);  (3)  the  oolitic  lime- 
stone;   (4)  the  lower  greensand. 

They  present  great  diversities  in  regard  to  the  con- 
ditions most  favourable  to  the  finding  of  water. 
Thus,  chalk  is  almost  imi>ervious  as  regards  its 
bulk,  and  water  can  only  be  abstracted  by  tapping 
fissures.  The  fissures  are,  however,  large  and  abun- 
dant in  most  cases,  except  w-liere  the  chalk  is  over- 
laid by  a  great  thickness  of  (London)  clay.  The  new- 
red  sandstone  is,  on  the  other  hand,  characterised 
by  bands  of  pebbles,  through  which  w'ater  will  flow 
freely.  Oolitic  limestone  is  somewhat  similar  to 
chalk,  except  that  it  is  more  freely  fissured,  and 
therefore  more  favourable  as  regards  obtaining  a 
good  supply  of  water  at  any  given  point.  The  green- 
sand  is,  on  the  contrary,  of  a  more  homogeneous 
character,  and  water  can  be  drawn  freely  if  a  cer- 
tain amount  of  sand  is  allowed  to  pass  with  the 
water.  The  many  other  less  important  water-bearing 
strata  present  similar  varieties,  and  it  wall  be  seen 
that,  in  designing  large  works  for  the  supply  of 
towns,  it  is  vitally  important  that  the  method  of 
collecting  the  water  shotdd  be  adapted  to  the  peculiar 
character  of  the  beds  from  which  it  is  to  be  obtained. 
(This  point  is,  of  course,  of  less  importance  in  deal- 
ing with  small  supplies  to  single  houses  or  to  public 
in.stitutions.) 

The  design  of  underground  work.s  is  therefore  a 
matter  requiring  much  consideration  and,  particularly, 
extensive  experience,  and  I  may  here  justify  my 
reference  to  "gravitation  schemes"  as  being  of  a 
comparatively  simple  character.  In  every  case  the 
eng.neer  has  a  certain  number  of  conditions  jjre- 
senled  to  him,  among  which  a  certain  proportion  are 
unknown  and  subject  to  more  or  less  reasoned 
.speculation.  Now,  however  speculative  may  be  the 
conditions  governing  the  water  sinjijlies  in  upland 
gathering  grounds,  those  involved  in  problems  of 
underground  water  are  infinitely  more  so,  and  the 
proportion  of  unknown  factors  is  enormously  greater ; 
nothing,  therefore,  but  extended  experience  (includ- 
ing many  failures)  can  qualify  an  engineer  to  advise 
on  questions  of  underground  water  supply.  At  the 
same  time,  no  subject  is  more  fascinating  to  one 
with  .sufficient  energy,  determination  and  patience  to 
carry  him  through  the  initial  difficulties  and  disap- 
pointments which  are  the  essential  preliminaries  of 
a   successful  practice. 

Broadly  speaking,  underground  waterworks  may 
be  classified  as  follows :  (1)  Shallow  weUs  for  tapping 
subsoil  water ;  (2)  deep  wells  for  tapping  deep-seated 
reservoirs;  (3)  wells  with  artesian  borings  to  tap 
deep-seated  streams ;  (4)  borings  (either  with  or  with- 
out chambers  or  wells  to  take  the  pumps). 

(1)  Slmllow  Wclh  for  Subsoil  Water. — In  the  first  of 
these  the  greatest  difficulty  to  be  provided  against 
is   the   pollution  of  the  water,    and   it  is   important 
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Uiat  the  well  should  be  made  ijeifectly  watertighl 
lor  siieli  a  depth  as  may  be  necessary  lo  filter  ouli 
impurities  drawn  in  at  the  surface.  The  water  will 
then  he  unable  to  got  a<;cess  to  the  well  unlil  it  has 
passed  through  a  suliicient  depth  of  the  sulisoii  to 
lilter  it.  effec-Uvely.  This  depth  will  vary,  aci'ording 
to  the  nature  of  the  pollution,  the  character  of 'the 
subsoil,  and  the  rale  at  which  waler  is  abstracted. 
In  some  cases  water  is  collected  in  siu'iacfi  gravel 
beds,  by  means  of  diaiu  pipes  laid  with  open  joints, 
buL  unless  the  aiea  drained  by  this  method  is  care- 
fuUj'  jjrcservcd  fruiu  pollution  at  the  surface,  it  is 
a  dangerous  sy.-leiii  of  collecting  water  intended  for 
domestic,  use. 

There  are  several  methods  of  making  wells  water- 
tight, the  most  etticient  (and  the  most  expensive) 
being  to  line  them  with  cast-iron  cylinders.,  which 
can  be  cast  in  rings  up  to  -l-ft.  diajneter,  but  lieyond 
this  size  are  best  made  in  segments  with  vertical 
joints.  The  vertical  flanges  are,  of  course,  useful  and 
necessary  in  any  case  as  stiffeners.  Cast-iron 
■cylinders  are,  however,  more  generally  used  in  deep 
wells,  and  their  application  will  be  more  fully  de- 
scribed under  that  head. 

The  more  common  method  of  making  shalfow  wells 
watertighl  is  to  line  the  excavation  witii  a  single  ring 
of  brickwork  (in  some  cases  specially  moulded  bricks 
being  employed),  and  to  pack  the  space  behind  with 
concrete.  The  face  of  this  ring  is  then  rendered  with 
cement  mortar  about  1  in.  thick,  and  another  ring  of 
brickwork  is  then  built  up  as  a  iirotection  to  the 
mortar.  As  brickwork  nnist  be  built  upwards,  it  is 
necessary  in  such  cases  to  suspend  in  the  well  a  tem- 
poraiy  I'ing  or  kerb  on  which  the  brickwork  is  sup- 
ported until  the  packing  behind  provides  sufficient/ 
bond  to  prevent  it  slipping  dowir  the  well.  In  cases 
where  the  sides  of  the  excavation  are  liable  to  fall 
m,  it  is  necessary  to  fix  a  temporary  lining  of 
timber,  which  is  removed  as  the  brickwork  proceeds. 
It  is  also  better  to  erect  the  brickwork  in  sections 
rather  than  to  rely  upon  timljering  for  any  great 
depth. 

Watertight  work  can  also  ]>e  obtained  by  laying  a 
two-brick  ring  in  one  operation  with  cement  mortar 
joints  and  backing,  but  the  former  method  is  gene- 
rally iireferred. 

(2  and  3)  Deep  lIV/Zx  (wilh  or  wilhuiil  ll,iriiujij.~ln 
deep  wells  the  chief  difficulties  arise  through  the 
variations  of  strata  passed  through.  Thus  a  narrow 
band  of  fine  wet  sand  will  make  it  almost  imijossible 
to  carry  out  the  lining  in  brickwork;  indeed  any 
sandy  or  loose  strata  will  involve  difficulties  in  sup- 
porting the  excavation  while  brickwork  is  built  up. 
In  such  cases  cast-iron  or  wrought-"iron  cylinders 
are  used,  and  these  must  be  driven  down  from  above. 
The  tendency  of  the  surrounding  material  to  close  in 
behind  the  cylinders  will  sooner  or  later  make  it 
impossible  to  force  the  cylinders  down  beyond  a 
certain  depth,  and  at  that  point  cylinders  of  smaller 
diameter  must  be  inserted  inside  the  ujjper  section 
until  in  turn  these  become  fast,  when  a  further  re- 
duction of  diameter  must  be  made.  Should  a  solid 
bed  of  clay  be  subsequently  met  with,  it  is  possible 
to  resume  lining  with  brickwork,  and  in  that  case 
the  diameter  can  be  increased  to  provide  facilities 
tor  fixing  pumps  and  space  for  giving  access  thereto. 

I  have  separated  wells  tajiping  underground  reser- 
voirs from  those  having  borings  carried  down  from 
the  bottom,  because  they  apply  to  different  geologi- 
cal conditions.  In  the  former  case  the  water  does 
not  rise  when  taijped,  as  it  has  no  "  artesian"  head, 
and  the  well  is  merelj'  carried  down  into  a  reservoir 
such  as  would  exist  where  it  was  sunk  wholly  through 
the  water-bearing  stratum  from  which  the  supply  is 
to  bs  derived.  In  chalk  it  would  probably  be  neces- 
sary to  drive  adits  or  headings  longitudinally  in 
order  to  secure  any  large  quantity  of  water,  as  a 
well  of  any  ordinary  dimensions  wovdd  not  be  likely 
to  intersect  a  sufficient  area  of  fissures  to  collect  any 
huge  volume  of  water. 

In  the  second  case  (wells  with  borings)  the  well  is 
merely  constructed  to  enable  the  pumps  to  be  fixed 
lielow  the  water  level,  and  the  water  is  tapijed  by 
means  of  a  boring  driven  from  the  bottom.  This 
arrangement  is  applicaljle  only  where  the  water  is 
under  an  "artesian  head" — that  is,  when  it  is 
tapped  below  the  "lino  of  saturation,"  and  therefore 
rises  up  the  boring  when  the  suijerincumbent  im- 
pervious bed  is  ijerforated. 

A  striking  example  of  this  kind  of  well  was  carried 
out  by  me  for  the  Lincoln  Corporation;  the  well  was. 
carried  down  in  impervious  clay  to  a  depth  of  1,500  ft., 
and  at  1,560  ft.  the  boring  (which  was  ultimately 
carried  to  a  depth  of  2,020  ft.)  tapped  water,  which 


iuunediately  rose  up   the  well  until  it  overflowed  at 
the  surface. 

(4)  liorinijs. — It  will  be  realised  that  in  sinking  wells 
m  water-liearing  strata  it  is  necessary  to  pump  out 
the  inflowing  water  continuously  to  enable  the  men 
to  excavate  the  material  and  construct  th^  lining. 
This  frequently  constitutes  a  large  item  of  expense, 
and  it  is  then  neces-ary  lo  consider  the  alternative 
of  boring,  a  process  not  only  less  costly  and  quicker 
than  well-sinking,  Imt  one  which  is  carried  out  en- 
tirely from  the  surface,  thus  avoiding  the  risks  of 
accident    inseparable    from    worlv    underground. 

The  head  gear  used  in  sinking  the  well  and  driving 
tile  boring  at  Lincoln,  already  referred  to,  is  known 
as  Mather  &  Pkitt's  machine.  The  essential  feature 
of  this  apparatus  is  the  use  of  a  flat  hemij  rope  for 
suspending  the  boring  chisel,  and  raising  and  lower- 
ing the  "  shell."  This  roije  is  wound  on  a  drum 
which  is  operated  by  an  engine  fixed  on  the  rear 
framework  of  the  machine.  The  process  of  boring 
consists  of  two  distinct  operations;  the  first  is  the 
reciprocation  of  the  boring  chisel,  which  was  in  this 
ease  24  in.  in  diameter  when  the  boring  was  at  its 
greatest  depth  (2,020  ft.),  and  consisted  of  a  circular 
disc  of  steel  perforated  with  holes  in  which  are 
bolted  a  number  of  steel  chisels,  the  disc  being  aus- 
liended  at  the  end  of  a  steel  rod  or  vertical  shaft 
about  12  ft.  long  and  from  5  in.  to  6  in.  diameter, 
(in  which  a  skeleton  disc  is  fixed  near  the  top  to 
form  a  guide.  During  this  operation  the  drum  is 
fixed  in  a  stationary  position,  and  the  rope  is  clamped 
to  the  frame  of  the  machine  so  that  the  chisel  will 
just  reach  the  bottom  of  the  boring.  The  rope  is 
passed  over  a  pulley  fixed  on  the  upper  end  of  a 
ram  working  in  a  vertical  steam  cylinder  so  that 
the  admission  of  steam  to  this  causes  the  pulley  to 
rise,  carrying  the  rope  and  suspended  chisel  with  it. 
When  this  has  been  raised  a  certain  height  (dej^end- 
ing  on  the  nature  of  the  strata  being  bored  through) 
the  steam  is  released,  and  the  weight  of  the  chiseL 
(this  one  weighed  several  tons)  carries  the  rope,  shaft 
and  tool  to  the  bottom  with  a  force  iDroportional  to 
the  amount  of  "fall"  allowed.  This  operation  is 
continued  for  periods  varying  with  the  progress  of 
the  boring — that  is,  until  sufficient  material  has  been 
excavated  to   impede  the  working  of  the  chisel. 

The  drum  is  then  operated  to  wind  the  rope  and 
chisel  to  the  surface,  the  chisel  is  detached,  and  the 
"  .shell "  -substituted.  This  is  merely  a  large  steel 
cylinder  fitted  with  a  hinged  bottom  opening  inwards. 
I'his  is  lowered  to  the  bottom  and  reciprocated  for 
a  few  minutes,  after  which  it  is  drawn  rapidly — 
that  is,  much  more  rapidly  than  the  boring  chisel- 
to  the  surface,  and  its  contents  discharged  into 
wagons  for  removal  to  the  tipping  place.  This  is 
repeated  until  the  foreman  in  charge  is  satisfied  by 
the  feel  of  the  rope  that  the  loose  material  has  been 
removed,  when  the  chisel  is  again  lowered,  and  the 
cycle  of  operations  is  resumed  as  described. 

Although  this  description  applies  to  a  boring  of 
rather  unusual  dimensions,  the  process  adoijted  is 
that  in  luo.st  common  use  for  deep  borings,  except 
that  the  flat  rope  enables  the  chisel  to  be  automati- 
cally revolved  at  each  stroke,  whereas  when  ordinary 
circular  rope  is  used  tlie  tool  has  to  be  revolved  by 
manual  labour.  For  smaller  borings  steel  rods  are 
used  in  place  of  ropes,  but  these  have  to  be  lifted  in 
sections,  unscrewed,  and  slung  aside  every  time  the 
tool  is  raised  for  "shelling"  out  the  debris,  and  re- 
placed when  the  "shell"  or  chisel  is  lowered. 

As  the  boring  proceeds  it  is  necessary  to  drive  down 
steel  (or,  in  some  cases,  cast-iron)  tubes  to  prevent 
the  sides  from  falling  in,  and,  as  in  the  case  of  well 
cylinders,  these  will  sooner  or  later  become  jammed 
by  the  closing  in  of  the  surrounding  strata.  When 
this  occurs  it  is  necessary  to  insert  a  line  of  tubes 
of  smaller  diameter,  and  in  some  cases  a  considerable 
number  of  such  reductions  is  necessary  before  the  full 
depth  can  be  attained.  As  the  work  proceeds  each 
sei)arate  line  of  tubes  must  be  provided  of  the  full 
depth  of  the  boring,  so  that  it  can  be  forced  down 
from  the  surface,  but  on  the  completion  of  the  work 
each  section  of  tubing  can  be  cut  off  at  such  a  point 
as  will  provide  a  lap  of  about  20  ft.  in  the  next  larger 
section.  If,  however,  there  is  any  risk  of  polluted 
water  passing  through  the  junction  into  the  boring, 
the  inner  and  smaller  lining  tubes  must  be  left  in 
for  the  full  depth. 

PUJIPING    MACHINEEY. 

U  will  have  been  observed  that,  although  my 
second  division  of  water  supply  schemes  was  headed 
"  Surface  and  Underground  Supplies,"  I  have  as  yet 
said  nothing  about  surface  supplies.    The   reason  is 
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ihat  works  ot  this  character  involve  no  esfential 
problems  other  than  the  design  of  the  i)Uiuping 
machinery  and  the  question  of  filtration  (.which  I 
cannot  deal  with  in  the  time  at  luy  disposal). 

As  the  question  of  pumping  machinery  is  in  itself 
a  distinct  branch  of  mechanical  engineering'  and  to 
that  extent  lies  somewhat  outside  the  sphere  of  the 
civil  engineer,  it  is  hardly  possible  for  the  water 
engineer  with  a  general  practice  to  master  thoroughly 
allthe  details  involved  in  the  design  and  construc- 
tion of  iMiilers,  engines,  pumps  and  their  accessories. 
The  engineer  in  charge  oi  a  works  where  pumping 
miichinery  is  in  use  must,  however,  devote  his  atten- 
tion to  at  least  the  broader  elements  of  the  subject, 
and  he  will,  by  -virtue  of  his  responsibility  for  the 
economical  upkeep  of  his  plant,  be  compelled  to 
master  thoroughly  the  details  of  the  machinery  under 
his  care.  As,  moreover,  he  will  at  intervals  be 
called  upon  to  advise  as  to  the  extension,  removal, 
or  improvement  of  the  plant  at  his  works,  he  must 
keep  himself  thoroughly  up  to  date  as  regards,  the 
relative  efficiency  or  other  advantages  or  disadvan- 
tages of  different  designs  of  pumps  and  motors  for 
operating  them.  The  consulting  engineer,  having 
possibly  no  works  under  his  constant  supervision, 
must  lose  no  opportunity  of  collecting  experience 
and  information  as.  to  the  results  obtained  with 
various  types  of  plant  under  different  working  con- 
ditions. For  all  alike  it  is  extremely  desirable  that 
the  early  training  should  include  service  in  the  shops 
of  a  firm  manufacturing  pinnping  machinery,  as  by 
no  other  means  can  the  mind  he  educated  to  that  in- 
tuitive grasp  of  mechanical  problems  which  is  essen- 
tial to  secure  independence  of  judgment.  Without 
such  training  it  is  also  very  difficult,  if  not  impos- 
sible, effectively  to  superintend  work  carried  out  by 
such  firms,  and  such  inexperience  must  be  paid  for, 
directly  or  indirectly,   by  the  employer  or  client. 

As  there  is  almost  endless  variety  in  the  types  of 
pumping  plant  in  use  for  waterworks,  it  is  out  of 
the  question  for  me  to  do  more  than  briefly  outline 
the  main  sub-divisions  into  which  the  subject  may 
l>e  classified. 

Broadly,  these  are: — 

(.1)  Surface  pumps  (low  and  high  lilt). 

<.2)  Well  ijumps. 

(.3)  Borehole  pumps. 
And  for  motive  power; —  _ 

(a)  Steam  engines  (direct   acting  or  geared). 

(b)  Internal   combustion  engines  (gas  or  oil), 
(.c)  Electric  motors.. 

(«0  Air  lift  (including  compressing  plant). 

(c)  Water  wheels  and  hydraulic   motors. 

(1)  Surface  Pumps. — For  low  lifts  and  propui- 
lionately  large  deliveries,  the  single  centrifugal  pump 
is  very  convenient,  mainly  on  account  of  the  absence 
of  valves  and  the  high  speed  at  which  they  are  run, 
thus  allowing  them  to  l>e  coujiled  to  high-si)eed 
motors  without  the  interposition  of  gearing.  It  is, 
however,  rarely  the  case  that  waterworks  can  be 
supplied  by  low  lifts,  and  the  application  of  this 
type  of  pump  is  therefore  very  limited. 

.Vnother  special  pump  suitable  for  low  lifts  is  the 
"Humijhrey"  internal  combustion  pumij,  of  which 
a  very  striking  example  i-  at  work  at  the  new  Ching- 
ford  reservoir  of  the  Metropolitan  Water  Board. 
This  is  a  combination  of  engine  and  pump  in  one 
piece  without  pistons,  buckets,  gearing,  or  any  close- 
litting  parts  whatever.  It  operates  by  a  cycle  similar 
to  that  known  as  the  "  Otto  "  cycle — that  is,  (a)  the 
explosion  chaniter  is  charged  with  the  proper  pro- 
portion of  air  and  oil  vapour  drawn  in  (in  this  case 
by  the  movement  of  a  body  of  water),  (4)  the  mixture 
is  compressed  (in  this  case  by  the  return  movement 
of  the  water),  (c)  the  explosion  of  the  mixture  cvpeis 
the  water  and  elevates  it  to  the  point  of  discharge, 
and  (rf)  the  explosion  chamber  is  swept  clear  of  the 
products  of  combustion  (again,  by  the  pendulum- 
like action  of  water). 

For  high  lifts  the  ijlunger  pump  is  most  suitable, 
as.  tliis  lends  itself  to  any  variety  of  conditions,  both 
as  regards  space  occupied,  position  (horizontal,  ver- 
tical or  inclined)  and  tyije  of  motive  pow-er.  The 
term  "  surface  pump  "  may  be  ai^plied  to  any  case 
where  the  pumping  level  of  the  water  is  within  2j  ft, 
(vertically)  of  the  surface,  as  under  such  circum- 
stances the  pump  itself  can  be  fixed  on  the  ground 
level. 

(2)  Well  Pumps. — In  three-throw  bucket-and-plunger 
pumps,  suitable  for  fixing  in  wells  at  depths  of  from 
M)  ft.  to  100  ft.  below  tlio  surface,  the  pumps  are 
operated  by  .steel  rods  carried  in  sviitable  guides 
fixed  to  the  side  of  the  well,  the  reciprocation  l>eing 


given  by  a  crank  shaft  with  three  cranks  set  at  an 
angle  of  120  deg.  to  one  another.  The  delivery  oi 
water  is  thus  almost  constant  tliroughout  the  revolu- 
tion, and  this  type  of  pumii  is  very  popular  on 
account  of  the  absence  of  .sho.'k  iu  the  rising  main 
due  to  this  cause. 

(,3)  liorehole  /'i/j/i^j.s-.— Where  it  is  decided  to  dis- 
pense witli  a  well,  it  is,  of  course,  necessary  (unless 
the  pumping  level  of  the  water  is  within  2r)  ft.  ct  the 
surface)  to  fix  tlie  piunp  in  the  boring.  This  limits 
the  design  of  the  piunp  to  two  types— viz.,  the  single- 
acting  bucket  pump  and  the  "concertina  pump" 
(double  acting). 

One  modern  developnienl  ot  boreliole  i]Uiui)S  luust 
1)0  briefly  mentioned,  and  that  is  the  multiple- 
centrifugal  pump.  Tills  consists  of  a  series  of  centri- 
fugal pumps  revolving  on  a  common  axis,  or  shaft. 
The  water  passed  froiii  the  outlet  of  one  to  the  inlet 
oj  the  next  acquires  an  increased  pressure  at  each 
stage,  and  by  this  method  high-speed  engines  or 
electric  motors  can  be  applied  to  this  type  cf  ])lanl 
without  the  need  tor  gearing  of  extravagant  pio- 
portions. 

VARIOUS    TiPES    OF    MOTIVE    POWER. 

This  subject  is  extremely  fascinating,  because  it 
involves,  so  many  points  which  interact  upon  one 
another  and  which,  considered  separately,  may  pro- 
duce results  altogether  contrary  to  those  which  re- 
sult from  the  combina-tion  of  all.  This  may  be 
best  illustrated  by  a  brief  reference  to  the  various 
types  I   have  enumerated. 

(a)  Sttam  Knyinex  are  even  yet  the  most  reliable 
machines  for  driving  pumps,  and  in  large  installa- 
tions the  fuel  economy  obtained  with  them  compares 
favouralily  with  that  obtained  with  any  other  more 
modern  system.  Tn  cases  where,  owing  to  the 
gradual  falling  off  of  the  yield  of  water,  it  is  desired 
to  run  the  pumps  at  slow  speeds,  the  steam-driven 
pump  is  the  only  one  which  will  meet  the  ca,se  eco- 
nomically and  efllciently. 

(b)  Internal  Voiihlnislinii  Engines  offer  the  greatest 
attraction  in  regard  to  fuel  economy  and  first  cost, 
and  for  small  works  they  must  be  considered  as 
generally  the  most  suitable.  Gas  engines  operated 
by  indei>endeiiti  producer-gas  plants  give  remarkable 
results  as  regards  fuel  economy,  and  although  this 
advantage  is  somewhat  discounted  by  the  stand-by 
losses  and  the  cost  ot  maintenance,  experience  has 
now  proved  the  system  to  be  very  well  adapted  for 
small    waterworks.. 

The  oil  engine  has  also  proved  a  very  convenient 
motive  jjower  for  small  rural  works,  as  the  super- 
vision required  is  reduced  to  a  minimum,  but  in 
recrnt  years  the  invention  and  development  of  the 
Diesel  engine  has  given  this  type  of  power  an  advan- 
tage over  other  internal-combustion  engines.  The 
fuel  economy  has  been  greatly  increased,  and  the 
larger  sizes  of  plants  have  given  results  which  bid 
fair  within  a  short  time  to  exceed  those  obtained 
with  every  other  lyfie  of  plant.  (The  application  of 
this  system  to  marine  propulsion  will  no  doubt  bo 
known  to  all  present.)  Nevertheless  this,  like  e\evy 
other  internal-combustion  engine,  must  be  run  at 
high  speeds,  and  for  this  reason  it  is  not  applicable 
to'the  ordinary  type.-,  of  pump,  except  by  means  of 
elaborate  systems  of  iieariiig,  wliich,  by  their  cost, 
friction  losses,  and  excessive  wear  and  tear,  largely 
discount  the  initial  advantages  offered  by  the  engine. 

(c)  Ehclric  Motors  are,  of  course,  often  applied  to 
pumps,  but,  except  with  centrifugal  pumps,  their 
high  speed  involves  the  use  of  gearing,  and  unless 
electricity  is,  available  at  very  low  cost,  or  other 
jjower  is  not  available,  electric  motors  arc  not  often 
employed  for  pumping. 

(d)  Air-lift  P/a/i/.-  This  is  a  very  convenient  method 
of  raising  water  from  deep  borings,  particularly  for 
temporary  purposes,  such  as  testing  the  yield,  or 
removing"  accumulated  sand  and  debris.  It  has  the 
advantage  of  dispensing  with  valves  and  working 
parts  in  the  borehole.  It  is  also  convenient  in  cases 
where  water  has  to  be  drawn  from  a  number  of 
borings  in  the  same  neighbourhood,  for  a  central 
power  station  can  provide  compressed  air  sufficient 
for  all,  and  so  avoid  the  establishment  of  a  separate 
works  at,  each  boring.  It  has,  however,  the  disad- 
vantage that  the  average  fuel  cost  is  about  three 
times  that  of  any  other  type  of  pumping  machinery ; 
moreover  the  air  pipe  must  be  immersed  to  a  depth 
Ih'Iow  the  pumping  level  almost  equal  to  the  height 
to  which  the  water  has  to  be  lifted;  thus  the  boring 
must  <in  many  eases)  be  carried  to  a  depth  much 
L'realer   than   otherwise   required. 

(c)      Wa/er    Wheeh   and    Hydraulic    Mu/or.<    (iiieluding 
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therein  turbines)  are  occasionally  convenient  methods 
of  operating  pumps,  particularly  in  cases  where 
pumping  stations  are  situated  adjacent  to  large- 
rivers.  Examples  can  be  seen  at  Reading,  Windsor 
and  Guildford,  but  this  type  of  motor  is  better  suited 
to  countries  where  water  power  is  more  liberally 
]irovided  by  Nature  than  it  is  in  the  United  King- 
dom, and  in  such  cases  it  is  usually  found  more  eco- 
nomical to  utilise  the  water  power  for  generating 
electricity,  which  in  its  turn  can  be  applied  to  all 
industrial  purposes  with   almost  equal  facility. 

CONCLUSION. 

It  would  have  been  very  interesting  to  have  con- 
sidered many  other  important  branches  of  the  water 
engineer's  work,  such  as  the  design  and  execution 
of  the  conduits  or  pipe  lines  conveying  water  from 
distant  watersheds,  and  the  varieties,  of  modern 
practice  in  the  design  of  service  reservoirs  in  connec- 
tion with  which  reinforced  concrete  now  plays  so 
important  a  part;  there  is  also  a  vast  field  for  re- 
search in  chemical  analysis  and  bacteriological  ex- 
amination of  water,  the  detection  and  prevention  of 
liolhition,  the  filtration  and  softening  of  water,  and 
prol)lems  connected  with  the  distribution  of  water 
supi)lie>,  the  prevention  of  waste,  and  the  supply 
of  water  for  fire  extingiiishing,  but  I  have  thought 
it  liest  to  select  a  few  more  elementary  problems 
and  treat  them  in  some  detail  rather  than  to  cover 
more  ground  in  a  very  svunmary  manner.  I  shall, 
however,  be  content  if  what  I  have  said  is  of  suffi- 
cient interest  to  induce  you  to  investigate  these  other 
matters  for  yourselves  as  oppoitunity  offers. 


MUNICIPAL  HOUSING  AT  NEWCASTLE-UNDER-LYME. 


The  completion  is  reported  by  the  Slaffordshire 
Sadinel  of  twenty-nine  workmen's  dwellings,  arranged 
in  three  blocks,  wliich  the  corporation  of  Newcastle- 
under-Lyme  started  shortly  before  the  outbreak  of 
war.  The  .scheme  has  been  carried  out  by  Mr.  A.  A. 
Pattison,  the  borough  surveyor,  from  plans  prei>ared 
|]y  Mr.  Frank  Emery.  The  site  on  which  the  houses 
have  been  erected  is  the  property  of  the  corporation. 
The  accommodation  comprises  a  living  -  room 
13  ft.  6  in.  by  12  ft.  3  in.,  a  scullery  11  ft.  6  in.  by 
8  ft.,  and  pantry,  and  three  bedrooms  13  ft.  6  in.  by 
lift.,  lift,  by  "9  ft.,  and  8  ft.  by  6  ft.  The  outdoor 
appointments  include  a  water-closet,  a  covered  recess 
for  the  refuse  bin  and  eoal-house.  The  back  streets 
ai-e  sett-paved. 

The    estimated   receii)ts    from    the    property    are    as 
follow:  — 

Ini.ome.  i;    s.    d. 

U  houses  at  4s.  M.  per  week      135  17     0 

1  house  at  4s.  6d.  per  week        11  14    0 

16  houses  at  5s.  6cl.  per  week      228  16     0 

1  house  at  5s.  3d.  per  week        13  13     0 


Total       ... 
Less  3^  per  ceut  allowauce  for  voids 


Net  total 


i-390     0     0 
13  13     O 


£376     7     U 


Estimated  Outgoings.  £  s.  d. 
Aiinual  repayment  of  loau,  principal  and  interest, 
without  reduction  of  income-tax,  at  4  per  cent, 

in  respect  of  buildings,  £5,050  for  60  years  ...  186  17  U 
Ditto  in  respect  of  sewers  and   street  works, 

£290  for  20  years           20  1110 

Rates  at  83.  9d.  in  the  £ 72  11  5 

Taxes            40  0  0 

Insurance    ...          ...          ...         ...         ...          ■-.  3  13  6 

Water  charges,  if  borne  Ijy  local  authority       ...  15  7  0 

Allowance  for  maintenance  and  repairs                .  39  0  0 

Supervision  and  collection  of  rents        ...         ...  19     0  0 

Total       .£397  0  9 


Local  Government  Loans.  —Replying  to  a  question 
ill  the  House  of  Commons  last  week,  the  President 
of  the  Local  Government  Board  stated  that  the 
amount  of  loans  sanctioned  ))y  the  board  during  the 
period  March  26  to  August  31,  1915,  was  £2,091,402, 
and  during  the  same  period  in  1914  was  £7,412,277. 
During  the  financial  years  ended  March  31,  1913  and 
1914,  the  loans  sanctioned  were  £12,795,285  and 
£15,178,255  respectively.  He  should  like  to  add  that 
of  the  £2,091,402,  over  £1,350,000  was  for  war  require- 
ments— such  as  the  provision  of  electrical  and  gas 
power,  housing  for  munition  workers,  hospitals,  and 
so  forth. 


EQUIPMENT   FOR   HIGHWAY  WORK.* 

By   Aethur  H.   BlanoharDj 

l'i-ol'e.ssor  oi  Highway  Engineering,  Cohimbia  Uiiivfrsily. 

Fundamentally,  the  problem  of  the  selection  of 
economical  and  efficient  plant  equipment  is  the  same 
for  the  highway  departments  of  states,  counties  and 
municipalities  and  contracting  companies.  The 
selection  of  equipment  for  tlie  construction  and 
maintenance  of  highways 'should  be  based  upon  a 
consideration  of  the  following  factors:  (1)  Character 
of  work ;  (2)  sijeciflcation  requirements  covering 
plant  equipment;  (3)  amount  of  work;  (4)  port- 
ability of  plant;  (5)  large  and  small  units;  (6)  ease 
of  manipulation ;  (7)  adaptability  to  different  classes 
of  work;  (8)  funds,  available;  (9)  depreciation  of 
plant;  (10)  transportation  facilities.  The  practical 
necessity  for  the  consideration  of  many  of  the  above 
factors  is  .self-evident. 

Where  a  contractor's  work  covers  the  construction 
of  all  the  various  types  of  roads  and  pavements  used 
in  a  municipality,  county,  or  state,  tJie  selection  of 
the  several  units,  of  plant  equipment  should  be 
based  upon  their  adaptability  to  different  classes  of 
work.  For  example,  where  cement-concrete  pave- 
ment's as  well  as  concrete  foundations  are  to  be 
constructed,  in  many  cases  a  type  of  mixer  should 
be  purchased  which  is  satisfactory  for  the  construc- 
tion of  pavements,  the  requirements,  for  which  are 
more  specific  than  in  the  case  of  mixers  used  only 
on  foundation  work. 

In  the  modern  practice  of  highway  engineering 
many  specifications  include  specific  stipulations 
which  must  be  met  by  macliines  and  accessories  cm- 
ployed.  As  illustrations  might  be  cited  the  weight 
of  rollers,  pressure  limitations  in  distributors,  grout- 
ing apparatus,  and  details  of  mixers  for  the  manu- 
facture of   bituminous   concrete. 

It  is  evident  that  a  contractor  or  a  department 
will  be  justified  in  the  purchase  of  an  ideal  equip- 
ment if  the  work  is  to  be  extensive  in  character.  It 
the  work  is  centralised  and  large  in  amount,  in 
many  mumcipalities  a  large,  well-equipped  perma- 
nent plant  will  prove  economical.  If,  on  the  otlwr 
hand,  the  w^ork  ia  large  in  amount,  but  distributcil 
over  considerable  area,  .small  portable  units  will 
prove  more  satisfactory,  as  in  the  case  of  mixing 
plants  for  the  manufacture  of  bituminous  concrete. 

In  cases  where  contractors  are  engaged  in  general 
highway  work,  .and  their  organisation  does  not  in- 
clude foremen  who  are  specialists  in  the  manipu- 
lation of  various  types  of  complicated  machinery, 
it  is  of  the  utmost  importance  that  simplicity  of 
machines  and  ease  of  manipulation  should  be  given 
great  weight  in  the  selection  of  equipment.  This  is 
particularly  true  in  connection  with  various  types 
of  machines  used  in  the  construction  of  bituminous 
surfaces,  bituminous  macadam  and  bituminous  con- 
crete pavements. 

It  lis  well  known  that  specificatioiLs  for  different 
classes  of  work,  requiring  the  same  type  of  machine, 
call  for  differences  in  detail.  For  grading  work 
siiecificationti  might  require  rollers  weighing  from 
12  to  15  tons,  while  in  the  construction  of  wearing 
courses  of  some  types  of  pavements  a  10-ton  to  12- 
tnn  roller  is  stipulated.  A  contractor  who  is. 
handling  a  small  amount  of  general  highway  work 
would  therefore  find  it  advantageous  to  purchase 
a  12-ton  roller  suitable  for  both  classes  of  work 
mentioned   above. 

Departments  and  contractors  are  necessarily  forced 
to  consider  first  cost  of  equipment,  as  the  funds 
available  may  not  permit  the  installation  of  the 
most  economical  and  efficient  machines.  In  many 
cases  where  such  conditions  are  encountered  it  is 
obvious  that  it  wall  not  be  practicable  to  anticiiiatc 
that  the  work  can  be  accomplished  with  the  same 
degree  of  rapidjty  and  at  the  same  cost  as  if  more 
efficient  machinery  constituted  the  plant  equipment. 
Depreciation  charges  qn  plant  equipment  should 
be  given  careful  consideration  prior  to  the  purchase 
of  machines  and  accessories.,  as  well  as  in  the  con- 
sideration of  the  cost  of  highway  work. 

Facilities  for  the  transportation  of  machinery  and 
materials  materially  affect  the  efficiency  of  the 
several  units  of  plant  equipment.  For  example,  in 
municipalities,  counties  and  states  where  materials 
may  be  transported  over  highways  in  good  condi- 
tion, the  use  of  the  motor  truck  will  usually  be 
found  desirable. 

*  From  a  paper  presented  at  the  Pan-American  Koad  Congress  at 
San  Francisco  on  September  Itith. 
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MUNICIPAL  TRAMWAYS   ASSOCIATION. 


ANNUAL    BUSINESS    MEETING    IN    LONDON. 

Tlie  annual  Imsiiicss  meeting  of  the  Municipal 
Tramway?  AsiOeiation  took  place  at  the  Surveyors' 
Institution  on  Friday  last.  Alderman  H.  Linsley, 
J. p.,  chairman  of  the  Salford  Corporation  Tramways 
Conunitt-ee,  the  retiring  president,  occupying  the 
chair. 

The  annual  report  of  the  executive  committee, 
whioh  was  submitted  in  the  course  of  the  proceed- 
ingj;.  stated  that  the  total  membership  of  the  asso- 
ciation was  now  as  follows:  Honorary  member.  1: 
local  authorities,  76;   managers  and  assistants,   111. 

MOTOR-OMNIBUS   TRAFFIC. 

The  report  mentioned  that  the  sub-committee 
appointed  to  deal  with  the  matter  of  mo.tor-oninibus 
traffic  and  road  maiintenanoe  in  consultation  with 
the  association's  I.,ondon  agents  had  had  a  pre- 
liminary conference  with  representatives  of  the 
Association  of  M\inicipal  Corporations  for  the  pur- 
pose of  discussing  certain  broad  principles,  and  a 
report  would  be  submitted  later.  The  question  of 
giving  evidence  before  the  expert  committee  on 
heavy  motors  and  locomotives  had  also  been  con- 
sidered, and  an  interview  had  taken  place  with  the 
secretary  of  the  committee  with  a  view-  to  ascertain- 
ing whether  it  was  desirable  for  tlie  association  to 
submdt  evidence.  The  secretary  to  the  committee 
intimated  that  that  body  would  be  prepared  to  have 
any  relevant  evidence  on  the  matter  from  the  asso- 
ciation, but  that  if  the  evidence  was  merely  a  re- 
petition of  that  which  had  already  been  received 
from  many  sources,  to  the  effect  that  heavy  motor- 
traffic  did  c-onsiderable  damage  to  the  roads,  it  would 
not  assist  the  committee  very  materially.  Inasmuch 
as  the  expert  committee  was  not  concerned  with  the 
main  questions  of  principle  so  far  as  tramways  were 
concerned,  the  sub-committee  of  the  association  had 
considered   it   inadvisable   to    submit  evidence. 

staitdaKdisation  of  tramway  rails 
The  sub-committee  of  the  Engineering  Standards 
Committee  on  Tramway  Rails  considered  (1)  the  re- 
vision of  the  standard  tramway  rail  sections,  (2)  the 
revision  of  the  standard  specification  for  tramway 
rails,  and  (3)  a  report  on  British  standard  special 
trackwork  for  tramways.  As  regards  the  revision  of 
tlie  standard  sections,  the  sub-committee  proposed 
to  recommend  that  the  existing  .standard  .sections 
be  replaced  by  three  sections,  with  their  correspond- 
ing curved  sections,  having  a  uniform  width  of  head 
of  2J  in.  It  also  proposed  to  recommend  the  adop- 
tion of  a  dwarf  rail  for  inter-urban  tramways.  This 
rail  was  primarily  intended  for  use  with  sleeper 
construction,  had  a  2J-in.  width  of  head,  and 
weighed  about  88  lb.  per  yard.  A  panel  committee 
had  \ieen  at  work  preparing  recommendations  for 
the  revised  analysis  and  mechanical  tests  for  tram- 
way rails.  It  had  presented  its  report  to  the  sub- 
committee, and  the  revision  of  the  standard  speci- 
fication was  being  proceeded  with.  A  report  had 
been  prepared  on  British  standard  special  trackwork 
for  tramways,  dealing  with  the  standard  nomencla- 
ture of  the  different  classes  of  special  trackwork 
used  in  actual  practice,  and  standard  dimensions 
for  crossings,  switches,  and  tnrn-outs.  This  report 
was  ready  for  presentation  to  the  Sectional  Com- 
mittee on  Rails. 

tramcak  tyres,  axles  and  springs. 
The  panel  committee  of  the  sub-committee  of  the 
Engineering  Standards  Committee  on  tramway  tyres 
and  axles  had  drawn  up  .standard  specifications  for 
tramway  tyres  and  axles.  In  the  case  of  tramway 
axles  the  same  cour.se  had  been  taken  as  was 
adoi>ted  in  the  railway  rolling  stock  specifications, 
two  specifications  being  drafted,  one  with  and  one 
without  a  chemical  analysis,  in  order  that  those  who 
did  not  desire  to  specify  an  analysis  might  have  a 
standard  specification  available.  Pending  the  con- 
finiiation  of  certain  cold  bend  tests  for  axles,  the 
specifications  were  ready  for  presentation  to  the  sub- 
committee on  tyres,  axles,  and  .springs.  The  council 
of  the  association  was  convinced  that  useful  work 
was  being  done  by  the  sectional  committees  of  the 
Enf.'in<>ering  Standards  Committee,  and  it  was  there- 
fore keeping  well  in  touch  with  its  activities. 

RAIL    corrugation. 

In  order  that  the  undertaking  of  experiments  and 
the    treneral    invesitigation    of    the     rail     corrugation 


phenomena  might  proceed  continuously,  the  general 
eonnnittee  decided  to  appoint  two  sub-committees, 
<iiie  comprising  the  members  in  the  north  and  the 
other  those  in  the  .south,  to  undertake  this  work.  A 
number  of  meetings  had  taken  place  during  the 
year,  and  reports  had  been  issued  by  the  respective 
sul)-connnittees,  and  duly  submitted  to  the  general 
committee.  AdditMnal  experiments  had  been  de- 
cided upon,  and  the  sub-committees  are  continuing 
their  investigations,  preparatory  to  a  further  report 
on  this  subject. 
The  report  was  adoi>ted. 


THE   ROMANS   AS   MUNICIPAL   ENGINEERS. 


TOWN    PLANNING    INSTITUTE    PRESIDENT'S    TRIBUTE. 

The  winter  session  of  the  Town  Phuuiing  Institute 
opened  on  Friday  evening  last  with  a  meetin.t;-  at  the 
oflices  of  the  Institution  of  Municipal  and  County 
Engineers,  the  president,  Mr.  Raymond  Unwin. 
P.R.I.B.A.,  occupymg  the  chair. 

In  the  course  of  an  address  to  the  members  Mr. 
Unwin,  after  referring  to  the  honour  which  the  in- 
stitute had  conferred  upon  liim  in  electing  him  as 
president,  said  he  was  convinced  that  the  suiiject  of 
town  planning  was  one  the  importance  of  which  in 
this  country,  as  well  as  in  all  countries,  was  destined 
to  grow.  His  belief  was  that  the  city  itself  would 
become  a  unit  of  vastly  greater  importance  than  it 
had  been  during  the  last  century.  So  far  as  records 
existed,  or  remains  of  towns  could  be  unearthed  by 
e.xcavation,  they  found  evidences  of  town  planning 
and  of  concentration  on  the  expression  of  certain 
ideas  or  aspects  of  the  subject.  This  concentration 
on  the  expression  of  an  idea,  coupled  as  it  was  with 
such  perfection  in  the  execution  and  adornment  of 
the  individual  buildings,  might  be  regarded  as  a  sign 
of  high  civilisation  far  outweighing  in  importance 
tlie   neglect  of  the  geometric  lay-out. 

Perhaps  the  greatest  contribution  made  by  the 
Romans  was  in  the  construction  of  great  works  of 
public  utility.  It  was  as  municipal  engineers  and 
Vreat  constructors  that  the  Romans  claimed  special 
attention.  In  Rome  it  was  this  aspect  of  their  work 
which  specially  impressed  one.  They  .seemed  to  revel 
in  works  of  construction,  and  one  found  water  supply 
carried  for  many  miles  across  valleys  on  massive 
masonry  aqueducts  sometimes  exceeding  1(XI  ft.  in 
height,  atid  through  the  hills  in  tunnels  bored  through 
.solid  rock.  The  tendency  to  adapt  the  site  to  the 
scheme  rather  than  to  adapt  the  scheme  to  the  site 
was  a  marked  characteristic  of  much  Roman  work. 
Where  the  Greek  would  pile  his  temples  one  upon 
another  on  the  rocky  ledges,  the  Roman  would  cut 
away  the  hill  and  make  for  himself  a  level  plateau 
upon  which  to  carry  out  the  massive  order  of  his 
.schemes.  No  constructional  feats  were  too  daring  for 
the  Roman  city  builder,  and  no  amount  of  labour  too 
great  to  satisfy  the  needs  of  the  people,  and  he  was 
prepared  to  go  to  any  extent  of  magnificence  in  the 
adornment  of  these  structures  that  would  confer  dis- 
tinction upon  them  or  serve  to  aggrandise  those  who 
were  responsible  for  their  erection. 

In  Rome,  although  only  a  certain  amount  of  definite 
street  plamiing  was  carried  out — partly  owing  to  the 
difficulty  of  the  site,  but  mainly  owing  to  the  fact 
that  a  large  part  of  the  city  was  established  before 
tlie  great  period  of  Roman  construction  set  in — in 
other  ways  the  organisation  of  municipal  sanitation 
.uid  of  other  municipal  provision  for  social  life  and 
recreation  reached  a  degree  of  perfection  which  had 
only  been  recovered,  and  in  some  respects  had  not 
yet  been  recovered,  in  the  most  advanced  of  modern 
cities.  All  through  the  intervening  ages,  while  other 
phases  of  civic  life  were  prominent  in  one  great  city 
or  another,  the  great  constructive  provision  whicli 
Rome  made  for  its  citizens  seemed  to  have  been  as 
completely  lost  from  human  knowledge  and  experi- 
ence as  the  refined  perfection  of  the  Greek  artist. 
The  modern  city  must  hark  back  to  the  Roman  Empire 
to  find  the  lost  precedent  for  many  of  its  conveniences 
and  hixuries.  Many  a  town  was  proud  of  its  public 
baths  and  wash-houses,  but  no  modern  city  ap- 
proached to  the  extent  or  magnificence  of  the  pro- 
vision made  in  Rome  in  that  direction.  The  remains 
still  existed  of  the  great  monumental  buildings  which 
were  erected  to  accommodate  the  luxurious  bathers, 
and  which  were  still  sufficient  to  astound  us  by  their 
size,  the  daring  of  their  construction,  and  the  mag- 
nificence of  their  decoration. 
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SOCIETY  OF  ENGINEERS. 


At  a  meeting  of  the  Society  of  Engineers  to  be 
lield  at  7.30  p.m.  an  Monday  next,  at  the  Sur- 
veyors' Institution,  Great  George-street,  Westminster, 
a  paper,  entitled  "Law  and  Engineering,"  will  be 
read  by  Mr.  Sydney  G.  Turner,  assoc.m.inst.c.e., 
barristeVat-law,"the   following   being   a    synopsis:  — 

Introductory— Many  subjects,  of  common  interest 
to  the  lawyer  and  the  engineer— But  no  common 
meeting  ground— Expert  evidence— The  engineer  ns 
arbitrator— The  engineer  and  engineering  contracts  - 
Certificates  —  Municipal  engineering  and  law- 
Problems  of  modern  highway  construction  and  traffic 
conditions— Sewerage  and  drainage- Private  street 
works  apportionments— Gas,  water  and  electrical 
engineering— Legal  aspects  of  all  these  braiK'bes  of 
engineering  work— Conclusion. 

A.    S.    E.    ACKEKMANN, 

Srcrelarij 
17  Victoria-street,   S.W. 


ftPPQIHTMENTS  VfiGANT. 

Official  and  similar  adtbktishmbnt8  received  dp  to  4.30  p.m. 
on  ih0rsdai8  will  bb  insektbd  in  ibb  following  day  s  ib80b. 
but  those  responsible  for  their  deapatch  are  recommended 
to  arrange  that  they  shall  r'.ach  Thb  Sbbvbyor  om^e  by  noon 
on  WEDNESDAYS  to  enjurs  their  inclusion  in  the  weekly  list  o/ 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter.  

STEAM  ROAD  ROLLER  DRIVER.-October  4th.- 
INIatlock  Urban  District  Council.  30s.  per  week.— Mr. 
.loseph  Turner,  engineer  and  surveyor.  Town  Hall, 
jNIatlock. 

GAS  MANAGER.  —  October  11th.  —  Llandudno 
Urban  District  Council.  £160— £200.  —  Mr.  .\. 
Conolly,  clerk. 

ASSISTANT  ENGINEER.- October  32nd.— Watrr 
Department,  Corporation  of  Slieflicld.  ,!:.300  per 
annum.— Mr.  William  Terrey,  general  manager, 
Town  Hall.  Sheffield. 

ASSISTANT  ENGINEER.— Southern  Command, 
Salisbury.  £2  10s.  per  week.  Also  linesman  jointer 
(E2  10s.)'.  fitter  drivers  (£2  10s.),  fitters  (£2),  engine 
drivers  (£1  10s.),  and  switchboard  attendant  (£1  5s.). 
Chief  Engineer,  Southern  Command,   Salisbury. 

ENGINEERS.- The  War  Department  require  dis- 
trict electrical  and  mechanical  engineers  in  connec- 
tion with  the  military  hutment  cajnps  electricity 
supply.  £3  5s.  to  £4  per  week.— Chief  Engineer. 
Southern   Command.    Salisbury. 


MUNIOIPIIL  COMPETITIONS  OPEN. 

Official  and  similar  adtertisbmbnib  bbceivbd  dp  to  4.30  p.m. 

ON    THDRSDAYS    will    BB    inserted    in    the    following    day's    18SDE. 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Bdrvbyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weehly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  I0.',n)  subject  to  later  con- 
firmation bi/  letter.  . 

YORK.  —  November  .lOth.— Schemes  under  thr 
Housing  and  Town  Planning  Act,  1909.  in  connertiun 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums,  £100.  £50  and 
£25.— Mr.  F.  W.  Spurr,  city  engineer,  Guildhall, 
York. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  similar  advbbtisehbnis  recbivbd  dp  to  4.3U  p.M 

ON    THDRSDAYS    WILL    BB    INSERTED    IN    THE    FOLLOWING    DAY'S     18SDB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Bdrveyor  office  by  noon 
on  WEDNESDAYS  to  ens  ire  tlieir  inclusion  in  the  -jieekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter.  

Buildings. 

HALIFAX.— October  6th.— For  the  brickwork  and 
concrete  foundations  required  for  two  cooling  towers, 
for  the  corporation.— Mr.  J.  Lord,  borough  engineer. 
Town  Hall. 

STANLEY.— October  6th.— For  the  extension  of  a 
brick  culvert,  for  the  urban  district  council.— The 
Surveyor,   Stanley,   Durham. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council.— Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 


Engineering:   iron  and  Steel. 

BATTERSEA.— October  2nd.— For  the  supply  of  iron 
bars,  and  tools,  for  three  and  six  months,  from  Sep- 
tember 30th,  for  the  borough  council. — Mr.  W.  Marcus 
Wilkins,  town  clerk. 

PEMBROKE  (Co.  Dublin).— October  3rd.— For  the 
suj^ply  and  erection  of  a  cooling  tower,  for  the  urban 
district  council. — The  Clerk,  Town  Hall,  Ballsbridge. 

LONDON.— October  5th.— For  providing  and  fixing 
a  lieating  and  ventilating  installation,  for  the  county 
council. — Superintending  Architect,  Aldine  House, 
Bedford-street,  Strand,  London,  W.C. 

SCUNTHORPE.— October  6th.— For  the  supply  and 
delivery  to  Applctiy  Station  of  400  lin.  yds.  of  9-iii. 
cast-iron  water  pipes,  for  the  urban  district  council. 
— Mr.  Herbert  Heap,  engineer  and  surveyor,  H'gh- 
street,  Seunthorjie. 

LISTOWEL.— October  7th.— For  improvement  of 
tlic  water  supplv.  for  the  rural  district  council. — 
Mr.   M.  O'Conne'll,  clerk. 

BELFAST.— October  13th.— For  (1)  the  supply  of 
a  new  or  second-hand  bucket  ladder  hopper  dredger, 
CJ)  for  the  hire  of  a  dredger,  and  (3)  for  dredging  the 
harbour,  for  the  Harbour  Commissioners. — Mr.  T.  S. 
Gilbert,  harbour  engineer. 

BOSMERE  AND  CLAYDON.— October  14th.— For 
sinking  a  well,  for  the  rural  district  council. — Mr. 
R.    M.   Cook,  clerk,   20  Providence-street,   Ipswich. 

KILKENNY.— November  30th.— For  building  a 
bridge  in  reinforced  concrete,  for  the  County  Councils 
of  Kilkenny  and  Wexford.  —  Mr.  A.  IM.  Burden, 
county   surveyor,    Kilkenny. 

Roads. 

BRA INTREE.— October  2nd.— For  steam  rollins  and 
-carifyiiig,  for  the  rural  district  council.— Mr.  ('.  V. 
Bright,  surveyor,  London-road,  Braintree. 

KESTEVEN.— October  9t.h.— For  the  supply  ..f 
granite,  slag  drippings  and  rejections,  and  gravel, 
for  the  county  council. — Mr.  W.  B.  Purser,  county  sur- 
veyor, Grantham. 

OSWALDTWISTLE.-Octobcr  9th.— For  making  up 
a  road,  for  the  urt)an  district  council. — Mr.  R.  N. 
Hunter,  surveyor. 

HASTINGS.— October  9th.— For  the  supply  of  l,i)Oil 
yards  of  best  unbroken  bluestone,  for  the  rural  di.=- 
triot  council. — Mr.  ,1.  Standen,  district  surveyor.  r\,\- 
House-lane,  Ore,  Hastings. 

WARRINGTON.— October  11th.— For  the  supply 
of  600  lin.  yds.  of  dressed  kerbs,  for  the  corporation. 
— Borough   Surveyor. 

SHEERNESS.— October  19tli.— For  the  supply  ut 
liasalt  or  broken  granite,  Kentish  ragstone,  and 
rlean,  dry  hoggin,  for  the  urliaii  district  council. — 
Jlr.   T.  F.  Berry,  surveyor. 

BEDLINGTON.— For  the  supply  of  ."i.OOO  tons  of 
hand-broken  road  whinstone,  for  tlic  iirlian  district 
iMjuucil. — ^fr.   .1.   E.  .Johnston,  surveyor. 

Sanitary. 

.M'CKLAND.— October  4tli.— For  providing  and 
hiying  205  yds.  of  9-in.  glazed  earthenware  pipe 
sewer,  with  manhob^s,  for  the  rural  district  council. 
Mr.  .1.  T.  Robson,  sanitary  surveyor,  9  Cradock- 
street.  Bishop  Auckland. 

GOOLE.— October  9th. — For  the  scavenging  of 
Rawcliffe  and  Rawcliffe  Bridge,  for  the  rural  district 
council. — Mr.  C.  H.  Coggrave,  clerk,  4  Bclgravia. 
Goole. 

WIGAN.— October  llth.— For  the  siipidy  of  50(1 
','alvanised  sanitary  pans,  for  the  corporation. — Jlr. 
W.   H.  Tyrer,  town  clerk. 

BLAYDON.— October  12th.— For  the  removal  of 
lontents  of  ashpits,  for  the  urban  district  council. — . 
.Mr.   R.   Biggins,   Council  Offices,   Blaydon-on-Tyne. 

SUTTON  -  IN  -  ASHFIELD.  —  October  30tli.  —  For 
alterations  to  existing  sewage  tanks,  the  construction 
of  new  screening  ohamljer,  settling  tanks,  rectangular 
bacteria  beds,  humus  tank,  engine-houses,  office,  and 
other  incidental  works,  for  the  urban  district  council. 
—Messrs.  Willcox  &  Raikes,  6'3  Temple-row,  Birming- 
ham. 

Miscellaneous. 

LISTOWEL.— October  7th.— For  the  improvement  of 
the  water  supply,  for  the  rural  district  council. — Mr. 
JM.   O'Connell,  clerk. 
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The  Case  for  '^"^^'^  Pl*'""'iig  P'-^i'^  «"   '"'- 

Town  Planning.  Portant  a  pai't  in  the  social  and 
economic  developnieut  oi  our 
towns  aaid  cities  that  all  engaged  in  municipal 
\\ork  will  welcome  the  publication  of  a  new  book 
on  this  subject*  by  such  a  well-known  authority  as 
Mr.  Aldridge,  the  secretary  of  the  National  Hous- 
ing and  Town  Planning  Council.  "  The  Case  for 
Town  Planning  "  is  a  work  encyclopedic  in  cha- 
rac-ter.  and  deals  with  this  complicated  subject  in 
a  very  compi'ehensive  manner.  The  historic 
development  of  our  towns  is  traced  from  the 
earliest  times  to  the  present  daj',  though  this  is 
done  with  commendable  brevity.  The  ancient 
Grcelc  and  Roman  cities  with  their  wealth  of 
architectural  and  engineering  skill :  the  walled 
and  fortified  mediseval  towns  with  their  pic- 
turesque, if  insanitai-y  and  over-crowded  houses, 
and  nan-ou-  and  tortuous  streets ;  the  Renaissance 
cities  of  Italy  with  theu-  stately  palaces  and  fine 
squares;  and  the  development  on  these  lines  of 
town  plannint,'  as  seen  in  Loudon,  Edinburgh,  and 
Bath,  and  the  more  modem  cities  of  Paris,  Berlin, 
and  Brussels,  coming  down  to  the  movement  for 
garden  cities  in  oiu-  own  day,  are  all  briefly  dealt 
with  in  the  first  part  of  the  book.  The  necessity 
for  better  housing  and  improved  social  conditions, 
wliicli  have  formed  the  theme  of  so  many  of  our 
novelists,  from  Kingsley  in  "  ^Uton  Locke"  to 
Whiteing  with  "  No.  5  John  Street."  is  strongly 
emphasised  by  ^Iiv  Aldridge.  Though  the 
vai-ious  Public  Health  and  Housing  Acts  have 
done  much  to  improve  the  sanitary  conditions  of 
our  towns  and  workmen's  dwellings,  it  may  be 
safely  said  tliat  it  was  not  until  the  passing  of 
the  town  Planning  Act  of  1909  that  local  autho- 
rities were  given  the  power  to  lay  out  and  develop 
their  towns  on  right  lines,  and  to  make  provision 
for  the  amenities  of  the  workers  in  our  industrial 
towns  in  the  shape  of  open  spaces,  parks,  and 
recreation  grounds. 

The  troiible  and  expense  of  improving  the 
narro\^-  and  eongest-ed  streets  in  nearly  all  our 
large  towns,  and  the  difficulty  experienced  in  pre- 
venting the  perpetuation  of  these  conditions,  wa.s 
a  matter  of  deep  concern  to  all  municipal  autho- 
rities. It  is  to  the  method  of  preventing  this 
in  the  future,  and  to  the  working  of  the  Town 
Planning  Act,  that  ]\Ir.  Aldridge  devotes  the 
second  part  of  his  book,  and  as  he  has  had  the 
benefit  of  the  experience  and  advice  of  Messrs. 
Elgood  and  .\bbot,  who  are  so  well  known  for 
their  work  in  pioneering;  the  Ruislip-Northwood 
town  planning  scheme,  this  portion  of  the  book  is 
particulai-ly  valuable  to  municipal  engineers  and 
surveyors.  -V  work  of  this  character  is  necessarily 
largely  a  matter  of  compilation,  and  though  many 
of    the    illustrations    and    schemes    have    already 


appeared  in  this  and  other  journals,  it  is  extremely 
useful  and  convenient  to  have  collected  in  one 
volume  such  a  lai'ge  amount  of  information  on  this 
important  subject.  There  is  a  little  overlapping 
In  places,  and  one  could  have  wished  that  the 
subject  had  been  dealt  witli  more  fully  on  the 
artistic  and  ideal  side  by  reference  to  the  work 
of  men  like  Adshead,  Burnham,  Mawson  and 
Thompson.  On  the  other  hand,  no  other  work 
treats  so  fully  the  social  and  legal  side  of  the 
subject.  The  reference  to  the  Ruislip-Northwood 
scheme,  and  the  details  of  the  important  work 
cairied  out  at  Birmingham  by  Mr.  Stilgoe,  and  at 
Liverjiool  by  j\Ir.  Brodie,  will  be  of  special  inte- 
rest to  all  engineers  and  surveyors  who  may  be 
called  on  to  prepare  a  town  planning  scheme. 
The  book  is  not  only  veiy  valuable  as  a  work  of 
reference,  but  will  be  almost  indispensable  to 
those  students  who  pro])ose  to  sit  for  the  exami- 
nation in  town  planning  held  by  the  Tnstitiitinn 
of  Jrunicipal  and  County  Engineers. 


The  Computation 

of  Rainfall 

OR  Gathering 

Grounds. 


•  By  Henry  R.  Aldridee,  with  an  aopendix  by  Frank  M. 
Elgood.  F.B.I.B.A.,  and  Edmund  E.  Abbot.  Price  158.  nett. 
Iiondon  :  The  National  Housing  and  Town  Plannmc  Council. 


Many  yeai's  must  necessarily 
elapse  before  anything  approach- 
ing complete  knowledge  of  the 
average  rainfall  over  the  whole 
of  this  country  is  possible.  A 
continuous  record  of  rainfall  observations  cover- 
ing every  district,  one  which  would  make  it 
possible  for  us  to  plot  correct  lines  of  equal  rain- 
fall, as  we  can  now  plot  contom'  lines,  can  only 
bo  obtained  after  the  observation  stations  and 
rain  gauges  liave  been  established,  and  have  been 
working  for  many  years.  We  look  fonvard,  hffn-- 
cver,  to  the  preparations  of  a  complete  hydi-o- 
graphical  sui'vey,  and  to  a  time  when  rainfall 
measm-ements  and  stream  gaugings  will  be  earned 
out  systematically  all  over  the  country  as  a  matter 
of  course. 

At  the  Foui-th  Annual  Meeting  of  the  ilunicipal 
Waterworks  Association  held  in  London  on  Friday 
last,  this  matter  was  discussed  by  Mr.  E.  Antony 
Lees,  secretary  and  manager  of  the  Birmingham 
Corporation  Water  Department,  in  a  "  Memo- 
randum on  the  Computation  of  Rainfall  on 
Gathering  Grounds."  Mr.  Lees  dealt  chiefly 
with  the  Welsh  gathering  gi-ounds  for  the  supply 
of  Birmingham,  giving  results  of  the  rainfall 
gaugings  on  that  area  and  drawing'  attention  to 
the  differences  in  the  computation  obtained  by 
averaging  the  rain  gauge  readings  and  in  the 
computation  obtained  by  determining  areas  of 
equal  rainfall,  wliich  areas  were  ascertained  by 
plotting  the  lines  of  equal  rainfall  on  a  map.  The 
provision  of  twenty-five  rain  gauges,  and  the 
careful  records  of  the  last  seven  years,  have  pro- 
vided information  which  is  of  gi-eat  valvie  in 
deciding  reservoir  capacity,  but  so  short  a  period 
of  observation  does  not  justify  general  conclusions. 
It  is  TCnerallv  admitted  that  in  order  to  obtain  a 
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correct  average  a  much  longer  period  is  required. 
Tt  is  generally  believed  that  a  period  o£  about 
thirty-six  years  represents  the  rainfall  cycle. 
Observations  of  the  rainfall  on  the  Birmingham 
gathering  gi'ounds  will  be  chiefly  useful  in  the 
futui-e.  In  the  case  of  Binningham  only  a 
portion  of  the  ultimat-e  scheme  of  reservoirs  has 
yet  been  constructed,  and  the  extension  of  the 
scheme  must  depend  largely  on  the  rainfall 
gaugings,  and  on  these  will  largely  depend  the 
hastening  or  delaying  of  such  work. 

It  is  generally  agi-eed  that  the  collection  and 
careful  collation  of  hydrographical  statistics  for 
the  whole  country  is  a  matter  of  great  material 
importance ;  but,  as  Mr.  Lees  very  justly  says, 
though  the  establishment  of  rain  gauges  and  the 
keeping  of  records  are  carried  out  by  many  «'ater 
authorities,  these  have  often  been  discontinued 
on  completion  of  the  works  on  the  ground  that 
they  were  no  longer  of  practical  service.  But  if 
water  supply  is  regarded  as  a  matter  of  national 
importance,  it  is  evident  that  such  observations 
ought  to  be  continued,  because  the  rain  gauges 
of  one  district  furnish  valuable  data  in  laying 
down  the  lines  of  equal  rainfall  beyond  the  dis- 
trict in  question.  The  author  has  done  good 
service  in  bringing  this  matter  foinvard,  especially 
at  the  present  time,  when  an  advance  is  certainly 
being  made  in  the  direction  of  obtaining  the 
information  which  will  be  required  by  the  new 
central  authority  when  it  is  established.  The 
recent  report  on  the  water  undertakings  in  this 
country,  published  by  the  Local  Governiiieut' 
Board,  the  excellent  work  of  the  Geological 
Survey,  the  rainfall  reports  of  Dr.  H.  E-.  Mill,  the 
annual  reports  of  the  Metropolitan  Water  Board, 
and  the  records  of  other  water  authorities  such  as 
those  described  by  Mr.  Lees  in  his  paper,  go  far 
to  give  us  the  information  required  and  to  show 
the  best  way  in  which  the  work  may  be  done  when 
the  water  supply  of  this  country  is  considered  as 
a  whole.  This  is  not  a  time  when  much  atten- 
tion can  be  given  to  domestic  legislation,  hut 
much  useful  work  may  be  done  while  we  are 
waiting,  and  that  it  is  being  accomplished,  and 
that  its  need  is  fully  grasped  may  be  gathered 
from  the  efforts  which  are  now  being  made,  and 
we  would  urge  all  those  who  have  it  in  their  power 
to  do  so,  not  only  to  take  observations,  but  to 
publish  the  results. 

*  *  «s 

Expert  Knowledge    ,.  '^Pi-opo«  o^  =*  ^^lieme  for  the 
^  flisposal  01  sewage  irom  a  New 

Popular  Criticism,  ^'.'^i'^,  ^^at*  hospital,  the  Mwii- 
ripai  Jnnrnai  ot  New  York  has 
an  article  on  "  Expert.  Knowledge  verxvs  Popular 
Ideas,"  which  is  worthy  of  attention.  The  pro- 
posal of  the  State  authorities  is  to  treat  the  sewage 
in  the  most  thorough  manner,  and  apply  chlorine 
disinfection  before  the  effluent  reaches  the  intake 
of  the  water  supply  system,  which  it  will  do  after 
weeks  or  months  of  delay.  Eegarding  this  pro- 
cess as  quite  trustworthy,  our  contempoi'ary 
expresses  astonishment  that  a  New  York  news- 
paper should  "  hysterically  demand  that  the 
sewage  should  be  entirely  i-emoved  from  the  water 
shed  at  a  cost  of  £80.000,  and  f^.OOO  a  year  for 
pumping  costs,  in  spite  of  the  approval  of  the 
purification  scheme  by  the  State  Board  of  Health, 
the  city  health  commissioner,  and  Professors 
George  C.  Whipple,  C.  E.  A.  Winslow,  H.  N. 
Ogden,  and  others  of  high  standing  as  sani- 
tarians." The  moral  which  the  writer  in  the 
Municipal  Journal  draws  fi'om  this  Press  cam- 
paign is  that,  "  in  spite  of  crowding  of  cities,  of 
less  education  of  the  lower  classes,  of  greater 
poverty,  and  of  the  existence  of  structures  and 
cities  built  before  there  was  any  sanitary  science, 
the  death-rate  in  most  cities  in  Eua-ope  is  lower 
than  in  any  cities  in  this  count-i-y ;  and  we  believe, " 
he  proceeds  to  say,  "  the  reason  to  be  that  hero 
there  is  less  respect  for  authority,  either  of  govern- 


ment or  of  knowledge,  than  in  Germany,  England, 
and  France,  and  other  European  countries.  We 
are  suffering  in  om-  health,  in  oiu-  politics,  and  in 
other  du-ections  from  this  assertion  of  the  '  free 
American's  '  right  to  think  and  act  as  he  pleases 
on  subjects  concerning  which  he  is  comparatively 
ignorant.  This  undoubtedly  results  in  a  people 
with  greater  initiative  and  a  ^vider  range  of  know- 
ledge; but  it  sometimes  suggests  that  these  are 
dearly  bought  in  the  acquiring. ' ' 

We  confess  some  of  the  reasoning  in  this 
(|Uotation  seems  to  imph'  a  non  sequitur.  We 
should  very  much  doubt  whether  we  have  less 
immunity  in  this  country  than  they  have  in 
America  from  uninfoiTned  criticisyi,  or  fi'om  the 
intrusion  upon  the  same  of  the  active  and  intelli- 
gent newspaper  man  with  a  ""  scoop  "  as  his 
objective.  Quite  recently,  for  instance,  we  have 
had  a  vehement  outburst  all  over  the  country  fi'om 
people  M'ho  have  only  a  limited  knowledge  of  what 
they  are  talking  about  against  the  continuance 
of  numicipal  works,  however  necessary  these  may 
be  for  the  public  health  and  comfort,  on  the 
ground  that  they  "  cost  money."  Opposition  to 
and  criticism  of  municipal  administration,  common 
as  it  is  to  most  commimities,  arises  not  so  much, 
it  seems  to  us,  from  any  particular  objection  to 
the  professional  man  or  expert  as  to  the  incorri- 
gible niggardliness  of  the  ratepayer  who,  as  he 
terms  it,  feels  the  pinch,  and  to  an  ingrained  dis- 
|)osition  to  grumble  without  any  particular  cause. 
This  last  disposition  is  a  privilege  which  the 
Briton  clings  to  and  asserts  upon  every  available 
occasion. 


"  Domestic 
Purposes." 


The  ]irinciple  l>y  which  water 
undertakers  are  as  a  general 
rule  compelled  to  afford  a  supply 
of  ^^■ater  at  statutory  charges  for  "  domestic  pur- 
poses "  has  led  to  much  legal  discussion  as  to 
the  precise  meaning  to  be  attached  to  this  phrase. 
Only  last  year  the  House  of  Lords  had  the  matter 
under  consideration  in  the  well-known  ease  of  The 
Mftropoliton  Wafer  Board  v.  Arery,  in  which  the 
dispute  was  as  to  the  legal  character  of  water 
supplied  to  the  licensee  of  a  public-house  where 
luncheons  were  served  and  used  for  cooking  the 
food  and  washing  up  the  plates  and  dishes.  It 
\vas  held  that  this  water  was  used  for  "  domestic 
purposes,"  and  the  dictum  of  one  of  the  judges 
of  the  Coiu't  of  Appeal  to  the  eSect  that  the  test 
is  not  \\'hether  the  water  is  consumed  or  used  in 
the  coui'se  of  trade,  but  whether  the  user  of  the 
water  is  in  its  nature  domestic,  was  approved. 
The  principle  involved  in  this  decision  was  so 
important  as  to  lead  the  clerk  to  the  IMetropolitan 
Water  Board,  Mr.  .\..  B.  Pilling,  to  collect  and 
collate  informatdon  on  the  subject  and  to  embod_y 
the  results  of  his  inquiries  in  a  very  interesting 
paper  and  digest. 

To  those  who  arc  not  acquainted  \\\i\\  the 
historj'  of  \vater  legislation,  the  negative  form  in 
which  the  ordinary  legislative  definition  of 
"  domestic  purposes  "  is  cast  will  probably  occa- 
sion some  surprise.  As  far  as  the  Metropolis  is 
concerned,  the  reason  for  this  is  to  be  found  in  the 
fact  that  in  the  earlier  Acts  obtained  by  the  com- 
panies no  definite  rates  were  stipulated,  the 
ehai'ges  in  ever.y  case  being  left  to  agreement 
between  the  undertakers  and  the  consumer.  In 
practice,  however,  the  companies  found  it  con- 
venient to  prescribe  scales  of  charges  for  domestic 
supply,  but  in  addition  a  large  number  of  supple- 
mental charges  were  made  for  high  service,  water 
closets,  baths,  animals,  cai'riages,  and  many  other 
matters.  The  reason  why  these  supplies  were 
excluded  from  the  term  "domestic  purposes" 
was  the  desire  of  the  companies  to  protect  them- 
selves against  undue  consumption,  and  in  this 
practice  may  be  found  the  origin  of  the  negative 
or  excluding  form  which  statutoiw  definitions  of 
the   phrase   have  since   assumed.     Although  the 
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t'onn  of  the  definition  has  in  many  instances  been 
preserved,  the  informatiou  collected  by  Mr. 
I'iUing  shows  that,  there  is  a  remai'kable  diversity 
in  tlie  various  special  Acts  as  to  the  nature  of  tlie 
services  excluded,  and  a  general  consensus  of 
opinion  is  expressed  in  tiie  covering  replies  sug- 
gesting that  some  attempt  should  be  made  to 
secure  uniformity.  There  \\'as  general  tigi-ee- 
ment  with  this  suggestion  at  the  annual  meeting 
of  the  Municipal  Waterworks  Association  last 
Friday,  at  which  Mr.  Filling's  paper  was  read,  and 
it  is  therefore  to  be  hoped  that  some  combined 
action  may  be  taken  by  water  companies  and 
authorities  with  a  view  to  obtaining  from  Parlia- 
ment a  short  general  Act  clearly  setting  forth 
what  a  supply  for  "  domestic  purposes  "  does, 
Mild  diu--;  not,  include. 


Law  and 
Engineering. 


On  another  page  in  this  issue 
will  be  found  a  paper  entitled 
"Law  and  Engineering:  Some 
Points  of  Contact,"  which  was  read  before  the 
SiX'iety  of  Engineers  last  Monday  by  Mr.  Sydney 
G.  Turner,  .^ssoc.m.inst.c.e.,  Barrister-at-law. 
The  paper  deals  with  a  wide  variety  of  topics, 
which,  as  the  author  said  in  his  reply  on  the  dis- 
cussion, had  been  chosen  more  or  less  arbitrarily 
as  illustrations  of  his  main  theme — viz.,  the 
advocacy  of  the  establishmetit  of  some  periodical 
meeting  at  which  lawyers  and  engineer  could 
discuss  together  the  many  subjects  which  are  of 
nmtual  interest.  The  exiuiiples  of  suitable  sub- 
jects for  discussion  selected  by  the  author  were 
uatm-all\-  of  a  very  diverse  ehai-acter,  but  oiu- 
readers  will  probabh-  agree  with  him  that  there 
is  perhaps  no  branch  of  engineering  practice  which 
is  so  closely  bound  up  \^ith  the  law  as  that  of 
municipal  engineering,  for  the  very  nature  of  the 
business  of  the  municipal  engineer  involves  the 
administration  of  a  large  number  of  complex  Acts 
of  Parliament,  and  he  must  be  possessed  of  a 
sound  knowledge  of  the  general  principles  of  the 
law  and  practice  of  local  government.  The  sub- 
jects suggested  in  the  paper — sewerage  and 
drainage,  highways,  and  private  street  improve- 
nient  works — by  no  means  exhaust  the  matters  of 
common  interest  to  the  legal  and  municipal  engi- 
neering professions,  and  if  such  a  meeting  as  Mr. 
Tui-ner  advocates  were  established,  there  can  be 
little  doubt  that  it  would  be  widely  supported  by 
municipal  engineers.  IMr.  Percy  Gritfith,  who,  in 
the  unavoidable  absence  of  the  president,  occupied 
the  chair,  stated  at  the  outset  that  the  council  ot 
the  Society  of  Engineers  had  aheady  considered 
the  proprjsal  contamed  in  the  paper,  and  that  they 
were  in  full  agieement  as  to  it-s  utility.  We  can 
only  add,  in  judicial  language,  that  "  we  are  of 
tlie  same  opinion,"  and  cordially  hope  that  a 
small  representative  committee  may  be  formed 
with  all  convenient  speed  to  evolve  some  practical 
pi-oposal . 


The  Municipal 
Waterworks 
Association. 


Established  only  four  years 
ago,  the  Municipal  Waterworks 
.\ssociation  has  already  proved 
its  utility  and  thoroughly  justi- 
iied  its  existence.  The  recently  issued  Goverii- 
nient  return  as  to  water  undertakings  in  England 
and  Wales  in  normal  times  might  have  bet;n 
expected  to  be  a  prelude  to  legislation  embodying. 
a  scheme  for  mapping  out  the  country  into  water- 
shed areas  on  the  lines  of  the  recommendations 
made  by  several  Royal  Commissions  and  Select 
Committees  in  the  past.  It  is  to  be  feared,  how- 
ever, that  all  such  legislation  must  be  posti)oned  for 
some  time  to  come,  and  there  \\ould  therefore 
apjjefu"  to  be  all  the  more  reason  why  the  asso- 
ciation shi^)uld  continue  and  enlarge  its  fictivities. 
Hitherto  membership  has  been  restricted  to  repre- 
sentatives of  municipal  corporations  or  water 
boards  in  the  TJnited  Kingdom  supplying  water 
to  populations  of  over  50,(K)0,  but  at  the  annual 


meeting  of  the  association,  held  on  Friday  last,  it 
was  decided  that  representatives  of  authorities 
supplying  populations  of  over  20,000  should  in 
future  be  eligible  for  election.  The  association 
has  probably  acted  wisely  in  tlius  tlirowiug  open 
its  doors  to  the  smaller  authorities,  for,  as  Lieut. - 
Colonel  Porter,  the  new  president,  pointed  out,  the 
number  of  subjects  in  regard  to  which  the  smaller 
and  larger  authorities  are  in  accord  is  much 
greater,  and  the  subjects  themselves  M-e  more 
important  than  those  where  there  may  not  be 
complete  sympathy.  It  is  to  be  hoped,  there- 
fore, that,  with  it^s  wider  membei"ship,  the  use- 
fulness of  the  association  in  the  coming  years  may 
lie  even  grea1.»"'r  than  il   lias  been  in  tlie  past. 


Mr.    Bridges    has    not    over- 
Bognor.  stated  the  case  when  he  claims 

for  Bognor  that  it  is  now  one  of 
the  best-known  towns  on  the  South  Coast,  and 
that  during  the  past  twenty  years  it  has  leaped 
into  popularity  as  a  first-class  seaside  resort. 
Quite  what  "first  class"  means  may  be  left 
undefined ;  we  should  ourselves  have  sought  safety 
in  the  descr'iption  "  middle  class."  We  can  speak 
from  personal  experience,  as  we  have  known  the 
delightful  resort  for  at  least  as  long  as  Mr. 
Bridges  has  known  it  officially — a  fairly-long  span 
of  a  man's  life.  And  we  unhesitatingly  support 
the  claims  he  makes  for  its  unsui-passed  sands, 
its  breezy  temperature,  its  perfect  sweetness  and 
cleanliness,  and  its  liomely  amenities.  Mr. 
Bridges  has  left  upon  it  an  indelible  record  of  his 
forethought,  his  never-resting  enterprise,  and  his 
engineering  skill ;  and  if  he  htixi  been  still  more 
unfettered  in  his  ambitions  he  would  have  made 
it  an  even  more  attractive  town.  Notably  is  this 
t  he  case  witii  the  pier  buildings,  which  as  built  are 
ill-balanced  and  blot  out  the  fine  view  there 
would  have  been  along  the  imposing  esplanade  if 
Mr.  Bridges'  strikingly  more  suitable  design  had 
been  carried  out.  Some  day,  perhaps,  the 
obtrusive  arcade  of  very  indifferent  shops,  which 
apjiear  to  be  as  little  a  success  commercially  as 
they  fU'e  architecturally,  may  be  scrapped,  though 
it  is  to  be  feared  that  the  town  council  have 
parted  with  the  ratepayci-s'  birthrights  for  that 
stupendously  egregious  half-guinea.  Was  thcie 
ever  such  another  deal  in  municipal  liislory  '' 


Education 
and  Status. 


Ill  delivering  his  pi.  -  icl.nl  i;il 
iiddress  at  a  recent  hm.  Iinii;  uf 
(lie  South  African  Insiitiitiuii 
of  Engineers,  Mr.  W.  Ingham,  m.inst.c.k.,  the 
chief  engineer  to  the  Hand  Water  Boai-d,  dealt 
jjrincipally  witli  the  (questions  of  engineering 
education'  and  the  status  of  the  engineer.  In 
alluding  to  the  former  subject  he  pointed  out  that 
although  many  of  the  great  engineers  of  the  past 
were  men  of  comparatively  little  education,  when 
judged  by  modern  standards,  the  young  aspirant 
to  success  in  the  engineering  profession  canimt 
work  on  the  same  lines  to-day.  A  sound  technical 
education  is  of  great  and  ever-increasing  import- 
ance, and  Mr.  Ingham  was  giving  good  advice 
in  telling  the  young  engineer,  not  only  to  get  a 
sound  technical  education  before  entering  the 
];rofession,  but  also  to  seek  experience  rather  than 
money  in  his  eariy  years.  The  problem  of  im- 
proving the  status  of  the  engineering  profession, 
to  which  Mr.  Ingham  also  referred,  is,  in  our 
oijinion,  closely  connected  with  that  of  education. 
Once  it  is  realised  that  entrance  into  the  engi- 
neering profession  demands  a  good  liberal  and 
technical  education,  no  small  step  will  have  been 
made  towards  a  more  generous  public  recognition 
of  the  engineer's  work,  and  to  the  securing  (if 
some  practical  improvement  in  regard  to  security 
of  tenui-e,  the  certainty  of  reasonable  remunera- 
tion, and  other  matters  which  at  present  form  the 
subjects  of  substantial  and  legitimate  grievances. 
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The  Computation  of  Rainfalf  on  Gathering  Grounds/ 


iiy   E.    ANTONY    LEES,    Secretary   and   Manager  oi   tl 
Watei'  Department. 


Hirminghfim   (_'i>rp(.a'atli.in 


The  basis  ol'  any  nietliod  oi  computation  is  the 
rain-gauge,  and  thi,s  it  is  quite  unnecessary  to 
describe,  premising  only  that  it  is  of  approved 
pattern  and  of  sufficient  capacity.  It  must,  how- 
ever, be  remarked  that  the  rain-gauge  furnishes  a 
record  simply  of  the  rain  which  finds  its  way  into 
the  gauge  glass^  and  that  such  record  is  not  of  neces- 
sity and  by  itself  a  record  of  the  actual  rainfall  of 
any  partioular  area,  and  in  order  to  constitute  the 
rain-gauge  a  record  of  the  actual  jDrecipitation,  even 
in  its  immediate  vicinity,  it  is  necessary  that  it 
shall  be  located  and  fixed  with  the  utmost  care  in 
viiew  of  the  surrounding  conditions. 

Ass^iming  the  rain-gauge  to  be  so  constructed  and 
placed  that  it  shall  correctly  record  the  precipitation 
in  it's  immediate  vicinity,  the  next  question  which 
arises  is — to  what  area  can  the  rainfall  so  ascertained 
be  properly  applied  ?  And  it  will  be  apparent  that 
the  fact  that  a  number  of  gauges  distributed  over  a 
tract  of  country  yield  varying  results  involves  the 
limitation  of  the  area  to  which  each  record  ap}Dlies. 

A  common  way  of  computing  the  total  precipita- 
tion over  an  area  is  by  establishing  a  number  of 
rain-gauges  within  the  area  and  making  an  arith- 
metical mean  of  their  records,  applying  that  figure 
to  the  total  area. 

Assume,  for  instance,  an  area  of  10,000  acres  on 
which  four  rain-gauges  are  esitabhshed,  giving 
records  of  25,  27,  29  and  31  in.  per  annum  respec- 
tively. The  arithmetical  average  of  the  four  gauges 
is  28  in.,  and  applying  the  factor  of  22,600  gallons  per 
inch  of  rain  per  acre,  we  have  a  total  rainfall  for  the 
area  of  6,328  million  gallons.  It  is  evident,  however, 
that  this  method  assumes  that  the  record  of  each  of 
the  several  gauges  apjiMes  to  an  equal  area.  In 
practice  this  will  not  be  tlie  case,  and  it  might 
easily  be  that  the  reading  of  the  25-in,  gauge  applied 
to  half  the  area,  the  27-in.  to  one-quarter,  and  the 
29-in.  and  31-in.  records  to  one-eighth  each.  Under 
these  eondiltions  the  total  precipitation  on  the  area 
would  be  6,045  million  gallons,  an  appreciable  re- 
duction. Conversely,  if  one  assumed  a  laiger  i^ro- 
poi-tion  of  area  for  the  higher  readings,  the  com- 
putation for  the  whole  area  would  be  correspond in,t;ly 
greater. 

In  practice  the  location  of  the  rain-gauges  would 
be  selected  according  to  the  conformation  of  the 
country,  so  as  to  secure  such  a  proiiortion  of  higher 
or  lower  records  as  to  bring  the  arithmetical  mean 
roughly  iruto  accord  with  the  physical  facts.  It 
is  clear,  however,  that  the  only  method  by  which 
an  arithmetical  average  can  be  made  to  approximate 
reasonably  to  the  actual  rainfall  for  the  whole  area 
would  be  the  provision  of  so  large  a  number  cif 
gauges  that  the  effect  of  the  differences  in  area  to 
which  their  readings  applied  should  be  eliminated. 
The  objection  to  this  would  I.)©  the  cost  of  providing 
and  maintaining  the  gauges  and  of  obtaining  the 
readings. 

Another  and  more  scientific  method  is  to  use  the 
readings  of  rain-gauges,  not  as  direct  indications 
of  ijrecipitatiou,  but  as  elements  in  a  calculation 
whereby  areas  of  equal  rainfall  may  be  determined. 
This  is  achieved  by  the  plotting  of  isohyetal  lines 
on  a  map  of  the  area.  It  may  be  explained  that  by 
an^  isohyetal  line  is  meant  a  line  passing  through 
points  having  the  same  rainfall  for  the  period  under 
review,  say  a  year.  Such  lines  are  determined  bv 
means  of  all  the  avaiilable  data,  using  for  the  pur- 
pose the  readings  not  only  of  the  rain-gauges  estab- 
lished in  the  specific  area  under  consideration,  but 
also  those  over  a  large  tract  of  surrounding  country. 
By  the  utilisation  of  these  data,  and  comparing  the 
reading  of  one  gauge  with  another,  lines  along 
which  the  precipitation  is  uniform  can  be  deter- 
mined, and  provided  that  the  isohyetal  lines  are 
sufficiently  close  to  each  other,  it  is  a  safe  inference 
to  apply  to  the  area  enclosed  by  any  two  of  them 
a  mean  value  of  precipitation,  and  so  arrive  at  the 
total  rainfall  for  the  period  with  much  greater  accu- 
racy than  by  the  application  of  an  arithmetical 
average  of  the   gauge   records. 

It  mu.<  however.  l>e  noted  that  the  drawing  of 
isohyetal    lines    i.<    not   accomplished    merely    by    the 

•  Paper  read  at  the  fourth  annual  meeting  ot  the  Municipal  Water- 
works Association  heUl  in  Ijondon  <  u  Friday  last. 


mechanical  process  of  linking  up  on  the  map  gauges 
showing  similar  records,  but  is  a  process  requiring 
great  judgment,  mature  experience,  and  attention  to 
the  natural  configuration  of  the  district.  One  of  the 
advantages  of  the  isohyetal  method  is  that  it  attracts 
attention  to  anomalous  readings,  and  enables  errors 
to  be  detected. 

Applying  the  foregoing  general  remarks  to  the  case 
with  which  the  writer  is  particularly  familiar— 
namely,  the  Welsh  gathering  ground  of  the  Birming- 
ham water  supply — the  following  notes  may  be  of 
interest  to  members: — ■ 

The  gathering  ground  is  that  of  the  Upper  Elan 
and  Claerwen  Rivers  in  Radnorshire  and  Brecon- 
shire,  and  contains  an  area  of  45,562  acres. 

At  the  time  of  the  preijaration  of  the  scheme  by 
the  late  Mr.  James  Mansergh,  f.r.s.,  the  only  avail- 
able data  were  the  records  of  a  rain-gauge  which 
had  been  established  for  twenty-one  years,  and 
which  gave  a  mean  fall  of  about  63  in.  Four  addi- 
tional gauges  were  immediately  established,  and 
shortly  afterwards  three  more,  making  a  total  of 
eight  gauges  up  to  the  end  of  the  year  1905.  In 
1908  three  of  these  gauges  were  discontinued,  in 
consequence  of  the  submergence  of  their   sites. 

It  may  be  remarked  that  the  gathering  ground  lia.s 
only  been  partially  developed  as  regards  the  con- 
struction "of  reservoirs,  and  in  order  that  the  advisers 
of  the  department  might  have  projier  data  for  de- 
termining the  time  for  constructing  additional  reser- 
voirs and  the  capacity  thereof,  steps  were  taken  in 
the  year  1907  to  provide  improved  means  of  obtain- 
ing accurate  records  of  the  gross  and  available  rain- 
fall. The  advice  was  sought  of  Dr.  H.  R.  Mill,  the 
successor  of  Mr.  G.  J.  Symons,  founder  of  the 
British   Rainfall   Organisation. 

Dr.  Mill  advi.sed  the  provision  of  ten  additional 
gauges,  and  located  on  the  map  the  positions  in 
wltich  they  sliould  be  ijlaced.  In  1910  he  made  a 
two  days'  expedition  over  the  gathering  ground,  in- 
specting all  of  the  gauges.  Dr.  Mill  then  advLsed 
the  fixing  of  four  additional  ones,  bringing  the  total 
up  to  nineteen.  In  1913  six  more  gauges  were  added, 
making  twenty-five  in  all,  which  lis  the  number  at 
present. 

After  his  inspection  Dr.  Mill  was  instructed  by  the 
Water  Committee  to  jirepare  a  report  on  the  rainfall 
of  the  gathering  ground  for  the  years  1908  and  1909, 
on  tJie  basis  of  the  gauges  then  ©.stablished.  He 
worked  out  his  conclusions  by  the  isohyetal  method, 
and  his  reports  on  those  lines  have  since  l>een  con- 
tinued annually. 

The  following  table  gives  a  comparison  of  the 
figures  of  rainfall  since  1908,  arrived  at  by  the  two 
methods,  and  also  shows  the  differences  in  inches 
and  in  percentages  l>etween  the  isohyetal  and  the 
aiithmetical  method:  — 


Number 

of 

rain 

gauges 

II. 

A  verasje  rainfall  for  the 

year  over  the 

entire  watershed. 

Excess  ..f 
col.  ly. 

col.  III. 
V. 

Percentage 

Year. 
I. 

By 

aritlunetical 
average  of  the 
rain  gaus;.  s. 

III. 

By 

isohyetal 
calculations. 

IV. 

of  col.  V. 

to 
col.  III. 

VI. 

IflOS 
1909 
1910 
1911 
1912 

ini:) 

IIU 1 

ir. 
i:i 
la 
III 

r,:;-G  .,' 

r:i-.i  ,,' 
7o-i;  ,, 
74-0  ,, 

i;o-il  in. 
o;!-4  ,, 
S2-.'!  ,. 
l;+-5  ,. 

1-IJ  in. 
■s  ,. 
4-i;  ,. 
■1-'  ., 

+-S  ,, 

IH   „ 
'-■•1    „ 

270% 
1-28% 
.•i-92  % 
0-97  % 
K-r>:i  % 
2-6»% 
2-83  % 

It  is  interesting  to  observe  that  the  widest  dis- 
crepancy fell  in  the  years  1910,  1911  and  1912,  and 
that  with  the  bringing  into  commission  of  the  six 
additional  gauges  recommended  in  1910,  the  dis- 
crepancy was  much  reduced.  This  in  itself  indicates 
t'le  .soundness  of  judgment  displayed  in  the  selection 
of  the  sites. 

The  term  of  years  over  wliich  1he  observations  have 
been  carried  out  is  not  long  enough  to  justify  any 
general  deductions.  So  far  as  they  go,  however,  the 
indication  is  that  isohyetal   calculation   in  this   cas,' 
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appreciably  exceeds  the  arithmetical  average.  Takiuu 
an  excess  of  2i  per  cent  only,  over  so  large  an  area 
a  very  large  quantity  of  water  is  represented,  and. 
seeing  that  30  per  cent  of  the  annual  total  rainfall 
may  be  looked  for  in  the  summer  months  (jNIay  to 
September  inclusive),  it  may  well  be  that  the  advis- 
ing engineer  would  find  himself  justified  in  calcula- 
ting on  a  considerable  additional  supply  during  the 
part  of  the  year  which,  from  a  waterworks  stand- 
point, is  the  most  critical. 

It  must  be  recognised  that  by  a  different  locating 
of  rain-gauges  the  records  might,  on  arithmetical 
average,  have  given  a  higher  value  than  on  the 
isohyetal  method.  In  such  a  case  the  assumed  rain- 
fall would  exceed  the  facts,  and  an  error  in  this 
direction  might  easily  entail  serious  consequences  by 
leading  to   exaggerated   anticipations  of  yield. 

It  may  be  asked  what  useful  purpose  can  be  served 
by  these  observations.  The  answer,  in  the  case  of 
Birmingham,  is,  as  indicated  above,  that,  as  a  por- 
tion only  of  the  ultimate  scheme  of  reservoirs  has 
been  constructed,  the  question  of  available  rainfall 
will  clearly  be  an  important  element,  not  only  in 
finally  deciding  the  capacity  of  future  reservoirs,  but 
also  in  determining  the  date  on  which  they  must  be 
provided;  for  it  is  clear  that,  if  more  rain  than  had 
been  assumed  can  safely  be  expected  in  the  sununer 
months,  when  there  w^ould  be  available  capacity  to 
store  it  (and  if  there  were  not,  it  would  follow  that 
the  reservoirs  were  already  full),  the  date  for  the 
construction  of  further  reservoirs  could  be  somewhat 
deferred.  Similar  considerations  to  these  would  apply 
in  the  case  of  all  partially-developed  gathering 
grounds.  It  is,  however,  taking  too  narrow  a  view  of 
a  question  of  this  kind  to  confine  it  to  considerations 
of  immediate  and  local  utility,  and  the  writer  is  quite 
sure  that  all  of  the  members  of  the  Municipal  Water- 
works Association  share  w'ith  him  the  opinion  that 
the  collection  and  careful  collation  of  hydrographic 
statistics  for  the  whole  country  is  of  great  national 
importance. 

The  establishment  of  rain-gauges,  and  the  keeping 
iif  records,  are  carried  out  by  most  water  undertakings. 
There  have,  however,  been  cases  where  rain-gauges 
have  been  discontinued  on  the  completion  of  works 
on  the  ground  that  they  were  not  longer  of  any  prac- 
tical service.  Even  if  this  be  true  as  regards  a  par- 
ticular imdertaking,  it  is  manifest  from  what  has 
already  been  written  that  returns  of  rain-gauges  in 
one  district  furnish  valuable  data  for  the  laying  down 
of  isohyetal  lines  beyond  such  district,  and  as  all 
water  undertakings  have  benefited  by  information 
previously  ascertained,  collected  and  collated,  some 
return  for  the  benefit  received  should  be  made  towards 
the  common  stock  of  knowledge  on  the  subject.  The 
object  to  be  aimed  at  is  to  obtain  a  continuous  record 
of  rainfall  observations  covering  the  country,  so  as 
to  enable  isohyetal  lines  to  be  plotted  for  every  dis- 
trict. 

In  the  opinion  of  the  writer  it  should  be  made  a 
statutory  obligation  on  all  water  undertakings  and 
local  authorities  generally  -to  establish  and  maintain 
properly-located  rain  and  stream  gauges,  and  to  make 
them  available  for  national   purposes. 


A  Costly  Indiscretion. — At  Wednesday's  meeting  of 
Derby  Town  Council  it  was  reported  that,  through  an 
indiscretion  on  the  part  of  the  then  younge.st  engineer 
in  charge,  who  had  now  left  their  service,  the  new 
steam  turbine  at  the  power  station  had  sustained 
damage  which  would  cost  £800  to  repair. 

Burnley  Waterworks  Difficulties. — At  their  meet- 
ing on  Wednesday.  Buniley  Town  Council  decided 
to  promote  a  Parliamentary  Bill  to  acquire  further 
boiTowing  powers  in  respect  of  the  new  reservoir  at 
Hurstwood.  It  was  mentioned  that  the  work  was 
originally  let  for  £158,000.  and  it  was  anticipated  that 
the  scheme  would  be  completed  well  within  the  Parlia- 
mentary estimate  of  £215,000,  for  which  borrowing 
powers  were  obtained.  The  original  contractors  became 
bankrupt  after  the  work  had  been  three  years  in 
progress,  by  which  time  they  had  received  £35,000  for 
woi-k  done.  Fresh  tenders  were  invited,  but  these 
were  considered  so  high  that  the  Water  Committee 
decided  to  comjjlete  the  undertaking  themselves,  under 
the  charge  of  the  engineer.  Up  to  the  end  of  last 
.July  the  amount  spent  was  £175,984,  and  the  engi- 
neer. Ml-.  Diggle,  estimated  that  it  would  require 
another  £151,000  to  finish  the  scheme.  There  had 
been  an  enormous  rise  in  the  price  of  labour  and 
materials,  and  the  site  had  disclosed  many  difficulties 
which  were  not  anticipated. 


THE  STATUS  OF  THE   ENGINEER.* 


By   W.  Ingh-vm,   m.insi.c.e..  m.i.mech.e.. 

Chief  Engineer  to  the  Baud  Water  Board. 

I  am  strongly  of  opinion  that  this  matter  deserves 
very  careful  consideration.  I  do  not  wish  it  to  be 
understood  that  I  am  in  favour  of  spoon-feeding  the 
engineer,  but  I  am  of  opinion  that  something  should 
be  done  in  regard  to  security  of  tenure,  fees,  and  the 
relative  position  of  the  engineer  and  his  employer 
in  private  practice. 

Engineering  constitutes  the  basis  of  industrial  pro- 
gress throughout  tlie  world,  and  no  matter  what 
branch  of  the  industry  is  considered  the  engineer  is 
the  pioneer  and  prime  mover.  The  inception",  design, 
construction,  and  subsequent  successful  operation  of 
any  work  has  to  be  carried  out  by  the  engineer,  and 
he  is,  always  has  been,  and  always  will  be  an  indis- 
pensable factor  in  the  progress  of  "civilisation. 

It  is  very  satisfactory  to  the  real  engineer— the  man 
who  has  his  profession  at  heart,  the  engineer  who 
makes  engineering  his  hobby  and  loves  it  for  its  own 
sake— to  know  that  he  is  doing  something  which  is 
really  useful  for  the  world's  progress.  The  engineer 
has  not  as  yet  come  into  his  own,  but  the  day  is  fast 
approaching  when  he  will  receive  far  greater  con- 
sideration than  he  has  in  the  past.  The  heads  of  the 
profession  have  very  little  to  grumble  about,  but  in 
the  case  of  the  rank  and  file  it  is  often  otherwise. 

Before  closing  my  remarks  I  desire  to  offer  a  few- 
words  of  advice  to  our  young  engineers:  — 

(1)  Get  a  sound  technical  education  before  you  enter 
the  profession. 

(2)  Do  not  be  in  too  l)ig  a  hurry  to  obtain  money 
at  the  commencement  of  your  career ;  get  experience 
instead. 

(3)  Don't  be  afraid  of  hard  work. 

(4)  Visit  works  at  every  opportunity. 

(5)  Don't  drop  your  w-ork  because  it  is  after  office 
hours. 

(6)  Let  your  principal  aim  in  life  be  engineering, 
but  don't  overlook  the  fact  that  you  must  have  a  cer- 
ta,in  amount  of  recreation,  so  that  you  may  have  a 
sound  mind  in  a  sound  body. 

(7)  Don't  overstudy,  or  it  will  affect  your  originality 
and  initiative. 

The  preliminary  training  of  an  engineer  requires 
very  careful  consideration,  and  I  think  that  a  college 
education  should  go  hand-in-hand  with  workshop 
training. 

Rrindley,  George  Stephenson  and  Fairbairn  had 
only  a  parish  school  training,  and  Smeaton,  Telford 
and  Watt  a  grammar  school  education ;  but,  although 
they  were  successful  engineers,  and  have  left  a  name 
behind  them,  we  cannot  work  on  the  same  lines 
to-day.  I  do  not  think  that  I  am  far  wrong  when 
I  say  that  an  engineer  of  thirty  years  of  age,  who  has 
had  a  thorough  engineering  training,  is  in  as  good 
a  position  to  investigate  an  engineering  scheme  as 
any  of  the  engineers  referred  to  above  at  the  termina- 
tion of  their  professional  careers. 


Municipal  Economies  at  Liverpool. — Capital  expendi- 
ture has  for  some  time  been  discountenanced  by  the 
Liverpool  Corporation,  and  although  the  work  of  some 
of  the  local  municipal  departments  does  not  permit 
of  much  limitation  beyond  this,  all  have  shown  a 
readiness  to  make  the  attempt.  Computations  as  to 
the  amount  .saved  to  the  ratepayers  are  not  available, 
but  the  Livrrpool  Post  says  it  runs  to  some  hundreds 
of  thousands  of  pounds. 

Steam  Roller  Hire. — The  surveyor  to  the  Ather- 
stono  Rural  District  Council,  Mr.  H.  J.  Coleby, 
recently  presented  an  estimate  which  he  had  prepared 
with  regard  to  the  upkeep  of  the  roller  so  as  to  give 
the  council  some  idea  as  to  what  charge  to  make  to 
the  Road  Board  for  hire.  The  total  cost,  including 
repayment  of  loan,  insurance,  repairs,  renewals,  oil, 
and  waste,  worked  out  at  7s.  6d.  per  da.y,  which  was 
based  on  a  full  year's  working.  Driver's  wages  and 
other  items  came  to  8s.,  making  a  total  of  15s.  6d. 
per  day.  He  suggested  that  the  council  should  make 
a  charge  to  the  Road  Board  of  £1  per  day,  which 
would  cover  all  contingencies.  The  average  daily  cost 
to  the  council  when  they  hired  a  steam  roller  was 
19s.  7d.  The  council  decided  to  make  a  charge  of  £1 
per  day.  ■ 
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Law  and  Engineering— Some  Points  of  Contact/ 

By    SYDNEY    G.    TURNER,    assoc.m.ixst.c.e.,    Bamster-at-Law. 


Tlie  close  connection  which  exists  between  the 
professions  of  law  and  medicine  has  long  received 
visible  recognition  in  the  periodical  meetings  of  the 
Medico-Legal  Society,  and  the  author  has  for  some 
time  past  been  of  opinion  that  the  no  less  close  con- 
nection between  law  and  cngiineering  would  amply 
justify  the  establishment  of  some  similar  periodical 
meeting  at  wliiich  lawyers  and  engineers  could  discuss 
the  many  subjects  which  are  of  mutual  interest.  A 
little  reflection  Avill  serve  to  show  how  wide  the 
range  of  such  subjects  is — so  wide,  indeed,  that  it  is 
imiDOSsible  to  deal  with  them  all  in  the  present 
paper. 

Writiing  in  1911,  Lord  Justice  Fletcher  Moulton 
(as  he  then  was)  said  in  the  course  of  his  introduc- 
tion to  Mr.  L.  W.  J.  Costello's  volume  on  "The  Law 
Relating  to  Engineering":  "The  profession  of  an 
engineer  involves  much  more  than  mere  engineering 
knowledge  or  even  executive  skill.  In  a  large  pro- 
portion of  tlie  matters  in  which  he  is  consulted  he 
has  the  responsibility  of  giving  advice,  and  that 
advice  often  relates  to  acts  in  which  the  rights  of 
third  parties  are  directly  or  indirectly  involved. 
This  consideration  alone  would  make  it  desirable 
that  he  should  have  a  sound  knowledge  of  such 
l)ranoh6s  of  the  law  as  bear  upon  the  questions  he 
has  to  resolve.  But  his  need  of  clear  legal  concep- 
tions does  not  depend  on  this  alone.  He  has  not 
only  to  administer,  but  often  to  frame,  contracts  of 
a  character  which,  beyond  doubt,  renders  them  the 
most  complicated  of  any  that  have  to  be  interpreted 
and  pronounced  upon  by  our  Oo\irts,  •  and  their 
nature  is  such  that  he  can  only  pass  on  the  respon- 
sibility to  professional  lawyers  to  a  small  extent. 
The  rest  deals  with  m^atters  so  technical  tbat  it  mu.-t 
remain  in  his  hands." 

The  general  relation  of  law  to  engineering  could 
hardly  be  stated  more  clearly ;  and  if  it  is  necessary 
for  the  engineer  to  possess  some  legal  knowledge  for 
the  proper  exercise  of  his  profession,  it  is  no  less 
necessar.y — as  may  be  seen  from  the  result  of  a 
thou.sand  case.s — for  the  lawyer  who  is  conducting  a 
technical  case  to  have  at  least  such  a  bowing 
acquaintance  with  engineering  as  to  enable  him  intel- 
ligently to  cross-examine  the  expert  witnesses  on 
tlie  other  side.  In  the  present  paper  the  purpose  of 
the  author  is  to  make  as  wide  a  survey  as  possible 
of  the  field  of  engineering  practice,  with  a  view  to 
ascerttaining  .some  of  the  more  important  points  of 
contact  between   law  and   engineering. 

EXPERT     EVIDENCE. 

Before  <'arrying  out  this  plan  in  detail,  however, 
it,  will  be  convenient  to  consider  some  points  of 
contact  that  are  common  to  every  branch  of  engi- 
neering. And  first,  as  to  expert  evidence.  If  the 
examination  and  cross-examination  of  witnesses  is 
an  art,  so  also  is  the  giving  of  expert  evidence  in  a 
convincing  and  unshakeable   manner. 

It  is  not  necessary  to  repeat  here  the  old  story  of 
the  classification  of  liars  into  three  kinds— the  super- 
lative class  being  the  expert  Avitnesses— for,  although 
it  may  have  some  merits  as  a  jest,  the  idea  upon 
which  it  is  based  is  entirely  false.  Suffice  it  to  say 
that,  although  the  art  of  the  expert  witness  can  only 
be  acquired  by  long  experience,  there  are  many 
questions  as  to  the  rules  of  evidence  and  the  per- 
missible limits  of  cross-examination  that  are  of  com- 
mon interest  to  the  lawyer  and  the  engineer.  As  a 
general  rule,  the  mere  opinion  of  an  individual  is 
inadmissible  as  evidence  of  a  material  fact.  To  this 
rule,  however,  there  has  long  been  an  exception  in 
favour  of  the  admissibility  of  the  opinions  of  skilled 
witnesses  whenever  the  subject  is  one  iipon  which 
competency  to  form  an  opinion  can  only  be  acquired 
by  a  course  of  special  study  or  experience.  Obser- 
vation shows  that  the  experienced  expert  in  giving 
his  evidence  in  chief,  speaks  with  authorit.v  and 
conviction,  but  is  careful  to  avoid  the  appearance 
of  mere  advocacy.  Before  going  into  the  box  he 
endeavours  to  appreciate  the  case  of  the  other  side 
and  to  anticipate  and  consider  possible  lines  of  cross- 
examination,  remembering  that  if  he  has  expressed 
a  different  opinion  at  other  times  this  may  be  put  to 
him,  and  if  denied  be  independently  proved;  and 
that  he  must  be  prepared  to  face  a  searching  inquiry 
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into  the  grounds  or  reasoning  on  which  his  opinion 
is  based. 

ENGINEER    AS    ARBITRATOR. 

The  field  of  arbitration  is  another  ground  upon 
which  the  lawyer  and  engineer  frequently  meet. 
Either  may  be  called  upon  to  act  as  arbitrator,  so 
that  both  must  have  a  thorough  knowledge  of  the 
pow'ers  and  duties  appertaining  to  the  office.  The 
position  of  the  engineer  as  arbitrator  is  often  one  of 
peculiar  delicacy   and  difficulty. 

If,  however,  the  contract  so  provides,  as  a  goiieral 
rule  both  employer  and  contractor  must  submit  to 
his  jurisdiction,  for  such  a  clause  undoubtedly  con- 
stitutes a  "submission"  within  the  meaning  of  the 
.Arbitration  Act,  1889,  the  first  .section  of  which  pro- 
vides that  a  submission,  unless  a  contrary  intention 
is  expressed  therein,  shall  be  irrevocable,  except  by 
leave  of  the  Court  or  a  judge,  and  shall  have  the 
same  effect  in  all  respects  as  if  it  had  Ijeen  made  an 
Order  of  Court.  The  independence  of  an  engineer 
acting  in  a  judicial  capacity  as  arbitrator  in  a  dis- 
pute between  a  contractor  and  his  own  employer  is 
obviously  open  to  question.  Nevertheless,  the  ap- 
pointment being  the  result  of  free  contract  between 
the  parties,  it  is  not  open  to  the  contractor  to  object 
to  his  acting  merel.v  upon  the  ground  that  he  is  open 
to  suspicion  of  bias.  On  the  other  hand,  of  course, 
the  arbitrator  is  bound  to  act  with  judicial  impar- 
tiality and  fairness.  In  the  words  of  Lord  Justice 
Bowen,  in  Jackson  v.  Barrj/  Bailiixnj  Cotn.jiany,  1893. 
1  Ch.,  238,  in  appointing  the  engineer  as  arbitrator, 
the  parties  "  rely  on  his  professional  honour,  his 
practice,  and  his  intelligence,  and  the  contractor  cer- 
tainly has  a  right  to  demand  that,  whatever  views 
the  engineer  may  have  formed,  he  will  be  ready  to 
listen  to  argument,  and  at  the  last  moment  to  deter- 
mine as  fairly  as  he  can,  after  all  has  been  said  and 
heard."  In  certain  cases,  however,  the  Courts  have 
held  that  the  contractor  is  entitled  to  be  relieved  from 
the  arbitration  clause.  For  example,  if  the  engineer 
himself  is  a  necessary  witness  at  the  inquiry,  or  if 
the  question  in  dispute  involves  a  consideration  of 
the  engineer's  own  conduct,  it  is  manifestly  unfair 
tbat  he  should  act  as  arbitrator. 

CONTRACTS. 

It  will  \>e  remembered  that,  in  the  words  of  Lord 
Justice  Fletclier  Moulton,  already  quoted,  he  em- 
phasised tliat  the  engineer  has  not  only  to  administer, 
but  often  to  frame,  contracts  of  a  character  which, 
beyond  doubt,  renders  them  the  most  complicated 
of  any  that  have  to  be  interpreted  and  pronounced 
upon  by  the  Courts,  and  their  nature  is  such  that 
he  can  only  pass  on  the  responsibility  to  professional 
lawyers  to  a  small  extent.  It  is  not  intended  here 
to.  consider  any  of  the  matters  which  were  so  admir- 
ably dealt  with  in  the  lectures  delivered  by  Mr. 
Costello  in  1910-11.  What  he  then  said  was  quite 
suflicient  to  show  that  in  the  field  of  contract  there 
is  great  community  of  interest  betAveen  the  lawyer 
and  the  engineer. 

In  view  of  the  fact,  however,  that  .so  nuich  engineer- 
ing work  to-day  is  carried  out  by  municipal  and  other 
corporations,  it  may  not  be  amiss  to  recall  that  such 
bodies  occupy  a  special  position.  For  example,  as  a 
general  rule  a  corporation,  Avhether  municipal  or 
otherwise,  can  only  contract  under  seal.  To  this 
crencral  rule  there  are  three  exception.s — vizv,  (a)  acts 
very  frequently  occurring;  (6)  acts  too  insignificant 
to  be  worth  tlie  trouble  of  affixing  the  common  seal 
C'/iurch  V.  Imperial  Gas  Liff/il  ComjMii!/.  1838,  6  .-1.  aiir/ 
/•;.,  848;  Mat/nr  of  Ludlow'v.  Charlton,  1840,  6  M.  and 
11'.,  815);  (c)  where  the  purposes  for  which  a  corpora- 
tion is  created  render  it  necessary  that  work  should 
be  done  or  goods  supplied  to  carry  those  purposes 
into  effect,  and  orders  are  given  by  the  corporation 
in  relation  to  those  purpcses,  if  the  work  done  or 
goods  supplied  are  accepted  by  the  corporation,  and 
the  whole  consideration  for  payment  is  executed 
{Lawford  v.  The  BiUn-lray  Fura!  Di.'trirt  Cnnnnl.  1W13. 
I  K.B.,  772). 

In  dealing  with  local  authorities  it  must  be  remem- 
bered that,  although  a  rural  district  council  is  in 
exactly  the  same  position  as  a  non-municipal  cor- 
poration in  regard  to  contracting  under  seal,  the  law 
as  regards  vrhan  authorities  is  considerably  modified 
by  the  provisions  of  sec.  174  of  the  Public  Health  Act. 
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1:^75.  Sub-seo.  U)  is  of  such  importance  as  to  merit 
-ome  consideration.  It  provides  that  everj-  contract 
made  by  an  urban  authority,  whereof  the  vahie  or 
,1  mount  exceeds  £50,  shall  he  in  writing,  and  sealed 
with  the  common  seal  of  such  authority.  The  leading 
Lase  on  this  sub-section  is  Young  v.  Mayor,  &c.,  of 
Leamington,  1S83,  8  A.C..  517,  which,  was  decided  by 
the  House  of  Lords.  In  tlrat  case  the  defendant 
council  entered  into  a  contract  under  seal  with  one 
Powis.  for  supplying  their  district  with  water.  Powis 
tailed  to  complete  his  contract,  and  it  was  put  an 
end  to.  The  council  therefore  by  resolution  authorised 
their  engineer  and  surveyor  to  enter  into  a  contract 
lor  completing  the  works.  For  this  purpose  the  engi- 
neer and  surveyor,  as  agent  lor  the  council,  entered 
into  a  contract  with  the  plaintiff  which  was  not  wnder 
seal.  The  plaintiff  fully  completed  the  works,  which 
the  council  took  possession  of  and  accepted,  and  of 
which  they  continued  to  enjoy  the  benefit.  It  was 
held  that  the  provisions  of  sec.  174  (1)  of  the  Act  of 
1875  are  obligator}',  and  not  merely  directory,  and  that 
as  the  contract  was  not  under  seal  the  plaintiff  was 
not  entitled  to  recover. 

This  case  followed  the  earlier  case  of  Hunt.  v.  Wim- 
liiedon  Local  Board,  1878,  4  CP.D.,  48,  in  which  a 
similar  decision  had  been  arrived  at  by  the  Court  of 
Appeal,  where  plans  had  been  prepared  by  the  plain- 
tiff, an  architect,  for  new  offices  for  the  defendants. 
It  would  appear,  however,  that  a  subsequent  ratifi- 
cation under  seal  of  a  contract  which  was  not  vnider 
seal  is  sufficient  to  comply  with  the  requirements  of 
the  sub-section  (Brooks.  Jenkins  <£■  Co.  v.  Torquay  Cor- 
poration. 1902,  1  K.B.,  601).  It  has  1)een  held  that 
contracts  for  a  less  amount  than  £5<t  need  not  be 
under  seal  nor  in  writing  {Hunt  v.  Wimbledon  Local 
Board,  mpra);  nor  does  the  sub-section  apply  to  a 
contract  the  value  or  amount  of  which,  in  fact,  ex- 
ceeds £50  if  the  parties  at  the  time  of  entering  into 
it  did  not  contemplate  that  it  should  exceed  that  sum 
(Eaton  V.  Basker,  dbc,   1881,  7  Q.B.D.,  529). 

CERTIFICATES. 

Before  passing  to  a  brief  consideration  of  the  points 
where  law  touches  the  practice  of  each  of  the  prin- 
cipal branches  of  engineering,  one  other  general 
matter  must  be  mentioned — namely,  the  responsibility 
of  the  engineer  in  the  giving  of  certificates.  In  ascer- 
taining the  amount  due  to  a  contractor,  the  engineer 
is  acting  in  a  quasi-judicial  capacity,  and  in  the  ab- 
sence of  fraud  an  action  will  not  lie  against  him  for 
negligence  in  the  performance  ol  this  duty.  It  has 
l)een  held,  however,  that  the  ordinary  clause  pro- 
viding for  the  giving  of  certificates  during  the  progress 
of  the  work  is  not  a  submission  to  arbitration,  nor  is 
the  certificate  itself  an  award.  Contracts  are  fre- 
quently drawn  so  as  to  make  the  giving  of  a  certifi- 
cate by  the  engineer  a  condition  precedent  to  payment. 
In  such  cases  the  amount  of  the  value  of  the  work, 
although  it  becomes  due  on  completion,  cannot  be 
recovered  until  a  certificate  has  been  given. 

The  question  of  the  finality  of  a  certificate  wiieu 
the  contract  contains  an  arbitration  clause  was  dis- 
cussed in  liobins  v.  Goddard,  1905,  1  K.B.,  294.  In 
that  case  the  contract  provided  for  payment  of  the 
contractor  under  certificates  issued  by  the  architect, 
but  it  was  further  declared  that  "  No  certificate  shall 
be  considered  conclusive  evidence  as  to  the  sufii- 
ciency  of  any  work  or  materials  to  which  it  relates, 
nor  shall  it  relieve  the  contractor  from  his  liability 
to  make  good  all  defects  as  provided  i^y  this  con- 
tract." It  was  further  provided  that  in  case  any 
dispute  or  difference  should  arise  (with  certain  speci- 
fied exceptions)  it  should  be  referred  to  arbitration, 
and  the  arbitrator  should  have  power  to  open  up, 
review,  and  revise  {inter  alia)  any  certificate.  In  an 
action  by  the  contractor  against  the  building  ovAner 
to  recover  sums  due  on  certificates  issued  by  the 
architect,  the  defendant  set  up  by  way  of  defence 
and  counter-claim  that  the  work  done  and  materials 
supplied  were  defective  and  unsuitable,  and  not  in 
accordance  with  the  terms  of  the  contract.  It  was 
held  by  the  Court  of  Appeal  that  the  defendant  was 
entitled  to  set  up  this  defence  and  counter-claim  on 
the  ground  that  the  arbitration  clause  destroyed  the 
finality  of  the  certificates. 

MUNICIPAL    ENGINEERING. 

Perhaps  there  is  no  branch  of  engineering  practice 
which  is  so  closely  bound  up  with  the  law  as  that 
of  municipal  engineering.  The  municipal  engineer 
is  charged  with  the  administration  of  a  large  nun  ber 
of  complex  Acts  of  Parliament,  and  he  must  be  pos- 
sessed of  a  sound  knowledge  of  the  general  principles 
of  the  law  and  practice  of  local  government.  On 
this  matter  the  author  can  .speak  from  his  owm  ex- 


perience, and  tliis  must  be  his  excuse  for  dealing 
with  this  branch  of  engineering  first  end  at  seme 
length. 

SEWERAGE    AND    DRAINAGE. 

Consider,  in  the  first  place,  the  work  of  the  muni- 
cipal engineer  in  connection  with  tire  !-ewerage  and 
drainage  of  his  district.  The  preliminary  question 
of  what  is  the  meaning  of  the  terms  "fewer"  and 
"drain"  (which  it  is  not  proposed  to  discu.^s  at 
length  in  this  paper)  has  demanded  the  nttention  of 
the  House  of  Lords— and  many  have  tjiought  that 
even  they  have  not  solved  the  puzzle— yet  rruiricipal 
engineers  are  frequently  called  upon  to  decide 
specific  cases  in  tire  ordinary  course  of  tlieir  daily 
work.  The  case  considered  by  the  House  of  Lords, 
to  which  reference  has  just  been  made,  was  Wood 
Green  Urban  District  Council  v.  Joseph,  1908,  A.C., 
419.  In  that  case  a  pipe  running  across  the  back 
gardens  of  several  houses  took  the  drainage  of  those 
houses  into  a  public  sewer.  The  houses  drained 
into  that  pipe  in  pairs,  each  pair  draining  into  it  by 
a  system  of  pipes  shaped  like  a  Y.  Three  of  these 
pairs  belonged  to  one  owner,  and  the  others  to  dif- 
ferent owners.  The  stems  of  the  Y's  receiving  the 
drainage  of  two  houses  belonging  to  one  owner  were 
admitted  to  be  sewers.  Tlie  question  was  as  io 
whether  the  iKpe  running  across  the  back  gardens 
was  a  "single  private  drain." 

Two  points  arose  for  discussion— first,  as  to 
whether  the  houses  were  "  connected  with  a  public 
sewer  "  by  the  pipe  in  question,  as  required  by  sec. 
19  of  the  Public  Health  Acts  Amendment  Acit,  1891, 
inasmuch  as  their  drainage  passed  through  an 
admitted  public  sewer  (the  stem  of  the  Y)  before 
entering  the  pipe  in  question ;  and,  secondly,  as  to 
whether  the  pipe  in  question  was  a  "  single  private 
drain."  On  the  first  point  a  majority  of  the  House 
were  of  opinion  that  the  intervention  of  an  admitted 
sewer  between  the  alleged  single  private  drain  and 
the  houses  .'-erved  by  it  does  not  prevent  those  houses 
from  being  "  connected  with  a  public  sewer  "  by  such 
drain  within  the  meaning  of  sec.  19.  In  dther 
words,  there  can  be  a  "  single  private  drain " 
between  two  public  sewers. 

With  regard  to  the  second  point,  the  judgment  of 
the  House  is  very  difficult  to  understand,  and  is 
based  on  considerations  which  have  not  been  dealt 
with  in  any  of  the  earlier  cases.  The  pipe  in  ques- 
tion was  held  to  be  a  "  sewer  "  and  not  a  "  single 
private  drain,"  on  the  ground  that  sec.  19  applies 
only  to  conduits  which  (in  the  words  of  Lord  Atkin- 
son) "  sees.  23  and  25  (of  the  Act  of  1875)  required  the 
owners  to  provide  or  see  were  provided."  Now,  sec. 
33  empowers  a  local  authority  to  require  the  owner 
or  occupier  of  a  house  which  is  not  sufficiently  or 
effectually  drained  to  make  a  covered  drain  empty- 
ing into  a  sewer,  or.  if  there  is  not  a  sewer  within 
100  ft.,  into  a  cesspool;  and  sec.  25  requires  a  similar 
drain  to  be  provided  in  the  case  of  newly  built 
houses,  or  houses  which  are  rebuilt.  It  would  there- 
fore appear  to  follow,  as  a  necessary  result  of  this 
decision,  that  the  local  authority  must  show  that  a 
pipe  was  a  conduit,  which  sees.  23  and  25  of  the  Act 
of  1875  required  tire  owners  to  provide  or  .see  was 
provided,  in  order  to  establish  that  it  is  a  "  single 
private  drain,"  even  if  it  takes  the  drainage  of 
houses  belonging  to  different  owners. 

Wiith  regard  to  the  power  to  carry  a  sewer  into, 
through,  or  under  any  lands  whatsoever  within  the 
district  of  a  local  authority,  conferred  by  sec.  16  of 
the  Public  Health  Act,  1875,  it  should  be  noticed 
that  this  can  only  be  done  "  if,  on  the  report  of  the 
surveyor,  it  appears  necessary."  These  words  re- 
ceived careful  consideration  in  the  case  of  Lewis  v. 
W eston-super-Mare  Loral  Board,  1888,  40  Ch.D.,  55.  It 
was  there  held  that  "  the  surveyor  "  referred  to  in 
sec.  16  means  a  person  duly  appointed  to  be  surveyor 
to  the  authority  under  sec.  189  of  the  Act,  and,  fiu-ther, 
that  the  word  "  necessary  "  must  be  construed  as 
meaning  "  necessary  for  the  efficient  discharge  of 
the  duty  imposed  by  sec.  15  in  the  way  most  for  the 
benefit  of  the  public  ";  also,  the  person  to  determine 
the  necessity  is  the  surveyor,  and  if  he  exercises  his 
judgment  and  comes  to  a  conclusion  in  good  faith, 
the  Court  will  not  interfere,  even  although  other 
courses  are  shown  to  be  practicable  by  which  the 
entry  on  private  lands  may  be  avoided.  The  section 
further  requires  that  reasonable  notice  in  writing 
shall  be  given  to  the  owner  or  occupier  before  pro- 
ceeding to  carry  a  sewer  into,  through,  or  under  private 
land.  Where  a  sewer  is  laid  pursuant  to  the  powers 
given  by  this  section,  compensation  in  respect  of  the 
damage  caused  must  be  paid  by  the  local  authority 
under  sec.  308  of  the  Act.    A  local  authority  are  not 


38i 


THE   SURVEYOR  AND  MUNICIPAL 


October  8,  1915. 


empowered   by   the   section   to   execute  works  which 
will  be  a  nuisance,  and  will  be  restrained  l>y  injunc- 
tion  from   doing  so    (Lamacraft  v.  Si.    Thomas   Bural 
Sanifanj  Aulhority,  1880,  42  L.T.,  365). 
HIGHWAYS. 

Another  ■  branch  of  municipal  engineering  work 
where  the  domains  of  the  engineer  and  lawyer  over- 
lap is  that  relating  to  highways,  and  here  it  may  be 
noted  that  the  changing  traffic  conditions  of  recent 
years  have  not  only  prodviced  many  engineering  pro- 
blems, but  have  also  resulted  in  the  raising  of  a 
number  of  novel  legal  points.  Before  mentioning 
some  of  the  actual  cases  that  have  arisen,  however, 
it  may  not  be  amiss  to  say  a  few  words  as  to  the 
general  law  relating  to  the  liability  to  repair  high- 
ways. 

It  does  not  follow  that,  because  a  road  is  dedicated 
to  the  public  and  becomes  a  highway,  the  highway 
authority  are  liable  for  its  repair  and  maintenance. 
Prior  to  the  passing  of  the  Highway  Act,  1835,  no 
distinct  act  of  adoption  was  necessary  in  order  to 
make  a  parish  liable  to  repair  a  public  road ;  if  the 
road  was  public,  the  parish  was,  at  common  law, 
prima  facie  bound  to  repair  it  {Hex  v.  Inhahilants  of 
LeaU,  ISaS,  5  B.  and  Ad.,  469).  Since  1835.  however, 
some  formal  act  of  adoption  has  been  required  before 
a  highway  authority  becomes  liable  for  the  repair 
of  a  new  highway.  This  formal  adoption  may  now 
take  place  in  either  of  three  ways— viz.,  (o)  the 
formalities  prescribed  by  sec.  23  of  the  Highway  Act, 
1835,  may  be  observed ;  (6)  a  highway  may  be  adopted 
by  notice  declaring  it  to  be  a  highway  repairable  by 
the  inhabitants  at  large,  under  sec.  152  of  the  Public 
Health  Act,  1875,  or  sec.  41  of  the  Public  Health  Acts 
Amendment  Act,  1890  (in  districts  in  which  that  sec- 
tion is  in  force) ;  (e)  a  highway  may  be  adopted  by 
notice,  under  sec.  19  of  the  Private  Street  Works  Act, 
1892,  in  districts  in  which  that  Act  is  in  force.  In 
the  case  of  a  highway  dedicated  since  1835,  there  is 
no  liability  on  the  part  of  the  highway  authority  to 
repair  unless  one  of  these  three  courses  of  procedure 
has  been  followed  {Eiire  v.  New  Forest  Highway  Board, 
1892,  56  J.P.,  517). 

Some  cases  may  now  be  mentioned  dealing  with 
the  liability  of  a  local  authority  for  damage  caused 
by  the  maimer  of  repair — e.g.,  by  the  use  of  tar — 
which  are  of  peculiar  interest  at  the  present  time. 
The  leading  case  is  West.  v.  The  Bristol  Tramways 
Company,  1908,  2  K.B.,  14,  where  the  plaintiff,  a 
market  gardener,  successfully  claimed  damages  for 
injury  to  plants  and  flowers  caused  by  the  fumes 
emanating  from  creosoted  wood  paving.  The  case 
was  decided  on  the  ground  that  the  defendants  had 
no  statutory  authority  to  use  creosoted  wood,  but  that 
their  only  statutory  obligation  was  to  pave,  and  a 
material  which  would  not  have  caused  damage  might 
have  been  used.  In  these  circumstances,  having 
elected  to  u.?e  creosoted  wood,  they  did  so  at  their 
peril,  and  consequently  were  held  liable  for  the 
damage  caused. 

The  principle  of  this  case  has  since  been  applied 
in  a  ease  against  the  Kent  County  Council  (decided 
in  the  county  court),  where  a  cow  was  killed  through 
drinking  water  which  had  been  polluted  by  tar  washed 
from  road  surfaces.  In  this  case,  as  in  the  Bristol 
case,  it  was  held  that  the  treatment  of  the  road  with 
tar  was  not  the  only  method  available,  and  was  not 
therefore  absolutely  necessary.  Before  leaving  this 
part  of  the  subject,  two  other  cases  are  worthy  of 
attention.  The  first  of  these  was  tried  in  the  Swansea 
County  Court,  and  damages  were  recovered  against 
the  Glamorganshire  County  Council,  who  had  omitted 
to  warn  the  public  of  extensive  tar-spreading  opera- 
tions which  were  in  progress.  In  the  other  cases, 
which  arose  in  Ireland,  a  c.vclist  recovered  damages 
against  an  urban  district  council  for  injuries  received 
owing  to  the  .slipperiness  of  a  highway  which  had  not 
been  sanded  after  tamng.  In  this  case,  however,  the 
jury  found  negligence  against  the  council. 

PBIVATE    STREET    IMPROVEMENT    WORKS. 

Another  branch  of  municipal  engineering  practice 
which  is  full  of  pitfalls  for  the  unwary  is  that  con- 
cerned with  the  execution  of  works  of  private  street 
improvement.  The  comparative  advantages  of  work- 
ing under  sec.  150  of  the  Public  Health  Act.  1875.  and 
the  alternative  code  provided  bv  the  Private  Street 
Works  Act,  1892,  in  itself  provides  plenty  of  scope 
for  discussion.  But  in  selecting  a  topic  for  discussion 
in  the  limited  space  now  at  the  author's  disposal, 
none  appears  to  be  more  fruitful  than  the  preparation 
of  the  apportionment. 

The  question  sometimes  arises  as  to  whether,  in 
case  of  error  in   or  invalidity  of  an  .apportionment. 


tlie  surveyor  has  jurisdiction  to  make  a  second 
apportionment.  The  general  rule  to  be  evolved  from 
the  cases  is  that  when  the  first  apportionment  is  for 
any  reason  a  nullity — as,  for  example,  in  Elsdon  v. 
llampstead  Borough  Council,  1905,  2  Ch.,  633,  where  an 
owner  was  erroneously  omitted — the  surve.vor  is  not 
funrtus  officio,  aojd  a  second  apportionment  can-  be 
made.  Under  sec.  150  of  the  Public  Health  Act,  1875, 
if  thel'e  is  any  dispute  as  to  the  proportion  of  expenses 
to  be  borne  in  respect  of  any  premises,  the  matter 
is  to  be  determined  by  arbitration.  The  apportion- 
ment, however,  is  binding  and  conclusive  on  an 
owner,  unless  within  three  months  from  the  service 
of  the  notice  on  him  by  the  local  authority  or  their 
surveyor,  of  tiie  amount  settled  by  the  surveyor  to 
be  due  from  such  owner,  he  shall,  by  written  notice, 
dispute  the  same  (sec.  257  of  the  Act  of  1875).  The 
jurisdiction  of  the  arbitrator  is  confined  to  the  ascer- 
tainment of  the  proportion  of  expenses  to  be  paid 
by  a  defaulting  owner.  He  cannot  inquire  into  the 
necessity  for  the  works  or  the  reasonableness  of  the 
expenses  (Bai/ley  v.   Will-in.?on.,  1864,  33  L.J.M.C,  161). 

GAS     ENGINEERING. 

Turning  now  from  municipal  engineering  to  other 
branches  of  engineering  practice,  it  will  be  seen  that 
the  lawyer  and  the  engineer  have  still  much  in  com- 
mon. For  example.  Parliamentary  authority  for  the 
supply  of  gas  must  be  obtained  either  by  special 
Act  or  by  a  Provisional  Order,  which  is  afterwards 
confirmed  by  a  public  Act.  Whichever  course  may 
be  adopted,  and  whether  the  supply  is  to  be  by  a 
company  or  by  a  local  authority,  the  engineer  must 
be  familiar  with  the  procedure  and  jjractice  of  the 
committee  room.  "Parliamentary  authority  having 
been  obtained"  (the  author  is  now  quoting  from  the 
Initroduotion  to  Michael  and  Will's  well-known  work 
on  "The  Law  Relating  to  Gas  and  Water"),  "cer- 
tain consequences  follow;  the  company  obtain  power 
to  construct  tneir  works,  and  if  need  be  to  take 
land  compulsorily ;  they  have  certain  limits  assigned 
to  them ;  they  obtain  power  to  break  up  the  public 
streets  for  laying  and  repairing  mains  and  pipes. 
They  obtain  power  to  charge  a  maximum  or  standard 
price,  and  are  given  summary  remedies  for  recover- 
ing that  price  by  cutting  off  the  supply,  by  warrant 
of  distress,  as  well  as  by  action  in  any  court  of  com- 
petent jurisdiction.  On  the  other  hand,  the  com- 
pany come  under  many  obligations  and  restrictions ; 
they  are  restricted  to  definite  lands  for  the  manu- 
facture and  storage  of  gas ;  they  may  be  compelled 
by  consumers  to  afford  them  a  supply  of  gas ;  and 
such  gas  must  l>e  of  the  prescribed  illuminating 
power,   pressure   and  purity." 

Here  is  a  wide  field  for  discussion,  and  a  glance 
at  the  field  of  water  engineering  shows  that  there  an 
even  greater  community  of  interest  exists  between 
law  and  engineering  practice. 

WATER    ENGINEERING. 

Take,  for  example,  the  difficult  questions  that 
arise  in  connection  with  subterranean  water.  The 
leading  case  on  this  subject  is  Chasemore  v.  Bichards, 
1859,  7  H.L.C.,  349,  in  which  the  appellant,  a  mill- 
owner  upon  the  river  Wandle,  had  for  upwards  of 
iSixty  years  enjoyed  the  use  of  the  water  in  the  river 
for  the  purpose  of  working  his  mill.  The  river  was, 
and  always  had  been,  fed  and  supplied  above  the 
mill  of  the  appellant  by  (among  other  sources  of 
supply)  the  rainfall  upon  a  district  of  many  thousand 
acres  in  extent,  which,  either  by  streams  or  by  per- 
colating through  the  strata,  found  its  way  into  the 
river.  The  local  board  of  health  for  the  town  of 
Croydon  dug  a  well  upon  their  own  ground,  within 
the  above  district,  and.  by  constantly  pumping, 
abstracted  large  quantities  of  water,  which  would 
otherwise  have  found  its  way  underground  to,  and 
have  been  applicable  and  serviceable  to,  the  mill  of 
the  appellant.  The  natural  effect  of  such  constant 
pumping  would  be  the  sensible  diminutdon  of  the 
water  supply  of  springs  and  streams  in  the  vicinity. 
The  -question  was  whether  the  appellant  could 
maintain  an  action  for  the  interception  of  the 
underground  water,  and  it  was  held  that  such  an 
action  was  not  maintainable.  It  must  be  remem- 
l>ered,  however,  that  such  water  as  an  owner  does 
in  fact  receive  through  underground  undefined  chan- 
nels, he  is  entitled  to  receive  in  its  natural  state  of 
purify ;  so  that  it  has  been  held  that  the  owner  of  a 
well  is  entitled  to  an  injunction  to  restrain  its  pol- 
lution by  his  neighbour's  cesspool  (Wom'rsh.y  v. 
Chiii-rh,  17  L.T.N. S.,   190). 

ELECTRICAL    ENGINEERING. 

The  necessary  limits  upon  the  length  of  a  paper 
of  this   character    render   it  impossible   to   do   more 
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tiiau  indicate  some  of  the  more  important,  topics, 
each  of  which  might  form  the  basis  of  future  dis- 
cussion. SimiUir  examples  may  be  found  in  con- 
nection with  electrical  engineering.  Thus,  in  con- 
nection with  electrsc  lighting  undertakings — as  in 
the  ca.-e  of  gas  and  waterworlvs — questions  of  pro- 
cedure and  also  points  relating  to  the  breaking  up 
oi  streets  arise;  while  in  connection  with  tramways 
and  light  railways  further  questions  at  once  suggest 
tliemselves. 

As  an  illustration,  the  recent  case  of  The  Charing 
Cro.^s.  West  End  and  City  Electricity  Supply  Company 
V.  The  London  Hydraulic  Power  Company,  1913,  3  K.B., 
442,  may  be  referred  to.  This  was  an  action  brovight 
by  the  plaintifis  to  recover  damages  for  injury  to 
their  cables  in  four  different  streets,  cafused  in  each 
case  by  the  bursting  of  the  defendants'  mains.  The 
bursting  of  the  mains  was  not  due  to  any  negligence 
on  the  part  of  the  defendants,  and  the  question  for 
decision  was  whether  they  were  under  any  liability 
as  for  nuisance.  Two  of  the  mains  were  laid  under 
a  private  Act,  which  was  silent  as  to  liability  for 
nuisance,  but  the  other  two  had  been  laid  under  a 
later  Act,  which  contained  a  clause  to  the  effect  that 


nothing  in  the  Act  should  exempt  the  company  from 
liability  for  nuisance.  The  later  Act  further  pro- 
vided that  the  two  Acts  should  be  "  read  and  oon- 
sitrued  together  as  one  Act."  It  was  held  that  the 
defendants  were  liable  as  for  nuisance  in  the  case 
of  the  two  mains  laid  under  the  later  Act;  and, 
further,  that  the  effect  of  the  two  Acts  being  read 
together  was  to  take  away  any  privUege  of  the  de- 
fendants under  the  earlier  Act,  and  that  conse- 
quently they  were  also  liable  as  for  nuisance  in  the 
case  of  the  two  mains  laid  under  that  Act. 

CONCLUSION. 

Although  it  ds  feared  that  this  paper  is  open  to  the 
criticd'sm  that  it  is  of  so  discursive  a  nature  as  to 
be  of  little  practical  value,  the  author  ventures  t<j 
hope  that  at  least  he  has  succeeded  in  the  endeavour 
to  indicate  the  number  and  variety  of  the  subjects 
in  regard  to  which  tlie  lawyer  and  the  engineer  may 
meet  on  common  groitnd;  and,  further,  that  in  the 
course  of  the  discussion,  opinions  may  be  offered  as 
to  the  desirability  or  otherwise  of  establishing  some 
licriodioal  meeting,  open  to  the  members  of  both 
professions,  at  which  such  subjects  could  be  dis- 
cussed. 


DISCUSSION   OF  MR.   TURNER'S   PAPER. 


In  the  absence  of  the  president,  -Mr.  Xonnan 
Scorgie,  m.inst.c.e.,  borough  engineer  of  Hackney, 
Mr.  Percy  Griffith,  m.inst.c.e.,  f.g.s.,  past^president, 
occupied  the  chair  on  Monday  at  the  meeting  of  the 
Society  of  Engineers  at  which  the  foregoing  paper 
was  read. 

In  proposing  a  vote  of  thanks  to  Mr.  Turner,  Mr. 
Griffith  said  it  might  be  of  interest  to  those 
present  to  know  that  the  suggestions  put  forward 
in  the  concluding  paragraph  of  the  paper  had  Ijeen 
considered  by  the  council  of  the  society,  and  that 
they  were  in  full  agreement  as  to  the  utility  of  the 
proposals. 

Dr.  Wm.  Garnett  said  he  felt  that  a  man  in  any 
one  profession  had  an  enormous  advantage  if  he 
liad  an  acquaintance  with  the  work  of  some  other 
profession.  That  was  especially  true  of  the  lawyer, 
and  more  particularly  of  the  barrister.  On  the  other 
hand,  Mr.  Turner  had  given  them  many  examples 
of  the  necessity  for  an  engineer  having  something 
more  than  a  bowing  acquaintance  with  the  law,  and 
especially  with  the  law  appertaining  to  his  duties. 

Mr.  J.  W.  Gordon,  k.c,  thought  that,  from  the 
lawyer's  point  of  view,  periodical  meetings  between 
the  members  of  his  profession  and  engineers  would 
be  of  very  great  advantage.  No  one  could  afford  to 
be  completely  ignorant  of  the  law.  The  study  of  the 
law,  even  in  the  most  liberal  sense  of  the  word,  had 
come  to  be  looked  upon  as  the  exclusive  duty  of  the 
profession  dedicated  to  the  service  of  the  law;  but 
the  wider  view  was,  he  ventured  to  think,  the 
sounder  one.  It  was  impossible  for  an  engineer  to 
be  efficient  without  some  knowledge  of  the  law. 

Mr.  Graham  Mould  remarked  that,  as  a  rule,  of 
course,  it  was  better  for  a  man  to  stick  to  his  own 
trade,  but  there  were  so  many  points  where  law  and 
engineering  came  into  contact  that  every  surveyor 
and  engineer  must  of  necessity  be  in  part  a  lawyer. 
Mr.  E.  Willis,  engineer  and  surveyor  to  the  Chis- 
wick  Urban  District  Council,  in  commenting  on  the 
proposals  put  forward  by  the  author  of  the  paper, 
observed  that  the  municijial  engineer  must  be 
acquainted  with  the  law,  or  he  was  practically  cer- 
tain to  get  his  council  into  trouble,  and  he  was  quite 
of  oijiinion  that  they  should  at  any  rate  take  an 
elemental  course  in  law,  and  especially  public  health 
law.  Such  a  course  was  a  part  of  the  .syllabus  of 
the  Surveyors'  Institution  examination.  In  con 
sidering  the  question  of  the  engineer  as  arbitrator, 
v.e  all  made  mistakes,  but  he  thought  that,  on  the 
'.'.hole,  they  must  look  upon  the  engineer  as  a  man 
'if  absolute  integrity,  who,  in  his  position  as  arbi- 
trator, could  be  trusted  to  give  just  decisions.  The 
difficulty  of  the  quasi-arbitrator  was,  he  agreed,  one 
with  which  contractors  had  at  times  to  contend,  but 
lie  certainly  thought  that  when  acting  in  that  capa- 
city he  should  be  held  liable  for  negligence  in  tlie 
performance  of  his  duty,  and  guard  again.'.^t  ignorance 
III  the  issue  of  certificates.  The  clat^.  in  the  Aot 
referring  to  contracts  for  small  amounts  was 
undoubtedly  one  through  which  the  proverbial 
coach  -  and  -  four  could  be  driven.  Tliere  were 
many  instances  of  goods  of  over  £100  in 
value  having  been  obtained  without  contracts 
l>eing  made,  as  required,  for  in  practice  all 
that  was  necessary  was  to  order  the  goods  in  instal- 


ments, the  provision  of  the  Act  thus  being  complied 
with.  Tlie  case  of  Young  v.  Mayor,  d-c,  of  Leaming- 
ton had  been  cited  in  connection  with  the  question 
of  contracts  under  seal,  but  he  thought  every  lawyer 
present  would  admit  it  was  not  equity  that  the  con- 
tractor in  that  particular  case  should  not  have  been 
paid.  The  importance  of  the  Private  Street  Works 
.■iot,  observed  Mr.  Willis,  in  conclusion,  should  be 
emphasised,  for  while  it  undoubtedly  had  many  dis- 
advantages, it  had  the  great  advantage  that  after  a 
work  had  been  carried  out  no  question  of  any  kind 
could  be  raised. 

Mr.  H.  T.  Chapman,  county  surveyor  of  Kent, 
said  it  was  a  very  moot  point  as  to  how  far  engineers 
should  go  in  the  practice  of  their  legal  knowledge. 
•Although  it  was  most  desirable  that  they  should 
have  some  legal  knowledge  affecting  their  work,  he 
doubted  whetlier  it  would  help  them  very  much. 
There  were  many  legal  points  cropping  up  in  con- 
nection with  work  they  were  bound  to  carry  out, 
and  if  they  had  to  give  their  attention  to  these 
whenever  they  arose  they  would  get  very  little  work 
done.  With  regard  to  the  Bristol  case,  there  had 
been  millions  of  yards  of  creos.oted  deal  laid  since, 
and  he  had  not  heard  of  a  case  of  a  similar  kind. 
As  to  misfeasance  and  non-feasance,  there  were 
nuuiy  repairs  of  highways  which  might  lead  them 
into  pitfalls,  but  they  were  protected  to  some  extent 
by  the  contributory  negligence  of  the  user  of  the 
highways.  Mr.  Turner  had  referred  to  the  Kent  case 
of  the  oow  which  was  poisoned  through  drinking 
water  alleged  to  have  been  polluted  by  tar 
washed  from  road  surfaces^  but  he  thought  ilt  had 
been  proved  by  a  post-mortem  which  was  held 
that  the  animal  in  question  had  helped  itself  to  the 
contents  of  a  bucket  of  tar  in  a  farmyard.  (Laughter.) 
They  had  a  similar  experience  last  summer.  They 
were  tarring  a  road  in  F.ast  Kent,  and  a  cow  con- 
sumed a  quantity  of  tar  which  h'ad  been  left  in  a 
bucket  on  the  side  of  the  road.  A  claim  followed, 
but  the  county  council  repudiated  it,  and  the  matter 
went  no  further.  As  to  certificates,  it  was  hardly 
fair  to  assume  in  all  cases  that  the  whole  of  the 
work  for  which  an  engineer  gave  the  certificate  was 
perfectly  carried  out.  There  were  certain  classes  of 
engineering  work  which  could  not  be  tested  until 
after  completion — he  was  'thinking  of  reinforced- 
ooncrete  structures.  If  an  engineer  had  to  withhold 
a  certificate  until  a  work  of  that  kind  was  in  accord- 
ance with  the  tests'  specified  he  might  have  to  wait 
a  very  long  time  before  he  got  his  money,  and  it 
meant  in  many  cases  that  the  greater  portion  of  the 
work  must  be  completed  before  any  payment  was 
made. 

Mr.  W.  G.  Kershaw  (Hampstead)  remarked  that, 
of  course,  no  one  could  ijr-actise  in  two  professions 
successfully,  but  the  advantage  of  a  dual  knowledge 
of  law  and  engineering  had  been  illusitrated  over 
and  over  again. 

Mr.  Turner,  in  replying,  said  the  O'bject  he  bad 
in  view  was  not  that  the  engineer  should  try  to  be 
a  lawyer,  or  vice,  versa,  but  that  each  should  fortify 
himself  in  his  profesaiion  wiith  some  knowledge  of  the 
other,  and  if  the  council  of  the  society  thought  fit 
to  take  up  his  suggestion  he  need  hardly  say  that 
'   he  would  do  all  in  his  power  to  help  them. 
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ROAD  SWEEPING  BY  MOTOR  BROOMS. 

RESULTS   OF   SIX   MONTHS'   WORKING   IN    DEPTFORD. 

The  following  report  dealing  witli  tlie  first  six 
months'  working  of  a  motor-sweeping  broom  was 
presented  on  Tuesday  to  the  Deptford  Borough 
Council   by  the  borough   surveyor,   Mr.   J.    Sutcliffe, 

ASSOC.M.INST.C.E.  :  — 

Date  of  commencement,  February  22,  1915. 

Date  of  end  oi  record,  August  21,  1915. 

Speedometer  fixed,  April  10^  1915. 

Number  of  days  worked,  138. 

(The  machine  was  orvt  of  order  for  four  days,  due 
tif  a  defective  casting,  which  was  replaced  by  the 
makers   under   guarantee.) 

Mileage  recorded  (actual  and  calculated),  4,029  12 
miles,   an  average  per  day  of  29-2  miles. 

Lengtli  of  roads  swept,  590'14  miles,  an  average 
per  day  of  4'28  mdles. 

From  this  it  may  be  seen  thai,  the  machine  has  to 
travel  6'83  miles  for-  every  mile  of  road   swept. 

Petrol  consumed,  532  gallons,  an  average  of  38G 
gallons  per  day,  and  7'57  miles  per  gallon. 

Lubricating  oil  used,  136i  gallons;  1  gallon  to 
29-52  miles. 

Axle  grease  used,  130  lb.:    1  lb.  to  31  miles. 

Number  of  broom  refills  worn  out,  20,  of  whlcli 
the  first  8  were  ordinary  "  C  "  quality,  costing  £1  8s. 
each,  and  the  remaining  12  "Double  life"  quality, 
costing  £2  8s.  each. 

Average  life  of  "  C  "  quality,  21  hours  25  minutes. 

Average  life  of  "  Double  life  "  quality,  48  hours 
22  minutes. 

Assumiua  ihe  iUe  ul  tlie  niiULhiiie  tu  be  eight  years. 
and  depreciation  therefore  to  be  12J  per  cent  per 
annum,  the   actual  working  costs  are   as  follows:  — 


Cost  of  machine,  £628. 
Depreciation  (for  six  months) 
Wages  paifl  to  driver 
Petrol — 53ii  gallons,  at  Is.  4cl. 
Lubricating  oil — 136J-  gallons,  at  2s.  Id. 
Axle  grease — 13'J  lb.,  at  4d.,.. 
Broom  refills —  £     s, 

Eight  at  £1  8s 11     4 

Twelve  at  £2  8s.  28  16 


Total  fnr  six  months 


40     0     0 


£197     4  11 


This  is  equivalent  to  6s.  8  l-5d.  per  niile  of  road- 
way swept. 

For  purposes  of  comparison  I  append  the  original 
estimate  of  the  cost,  which  was  submitted  to  the 
committee  in  December  last,-  when  the  purchase  of 
a  broom  was  under  consideration. 


d. 
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5 
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Depreciation,   12-|   per   cent  on  £628   (for 
six  months)         ...  ...  ... 

Repairs,  5  percent  oq£628  (for  six  months) 

Petrol,  482^  galls.,  at  Is.  9d.  

Lubricating  oil,  48.^  galls.,  at  29.  6d. 

Broom  refills,  21  sets,  at  £2  8s 

Driver,  7  hours  per  day,  1,092  hours  at  lOd. 


£199     2     V 
This  was  the  estimated  cost  to  sweep  612  miles,  ami 
is  equivalent  to  6s.  6Jd.  per  mile  of  roadway  swept. 

HOUSE    BEOOM    SWEEPING. 

You   will   remember     that    I     submitted    with    the 
latter  estimate  a  return  as  to  the  actual  cost  at  that 
date  of  horse  broom  sweeping,  which  I  repeat  below : 
Mileage  swept  per  annum,  1,224 ;   horse  brooms  in 
stock,  8;   purchase  price  of  each  broom,  £23;   £23x8 
=  £184. 

Working  Costs  peb  Annum. 

£      s.   d. 
6  per  cent  depreciation  on  bi-ooms...  ...         11     0     0 

Repairs  to  machine  (8,  at  15s.)       ...  ...  COO 

KefiU  brooms  (80,  at  24s.  6d.)         98     0     0 

Seven  horses  and  men,  each  3  hours  per 

day  (6,552  hours,  at  Is.) 327  12     0 

£442  12     0 
Equivalent  to  7s.  3d.  per  mile. 

As.  however,  a  great  alteration  has  taken  place  in 
prices  since  the  date  when  the  foregoing  cost  was 
calculated,  a  true  appreciation  of  the  financial  effect 
of  the  adoption  of  motor  traction  for  sweeping  is  only 
accurately  obtained  by  comparing  the  actual  cost 
with    what    the   cost   would   Itace.    h'tn    had   /lorfc    tracliun 


Ixen  continued  over  this  identical  period  of  six  months, 
aud  below  I  give  you  these  figures;  — 
Mileage  per  annum,  1,224  miles. 


6  per  cent  depreciation  on  brooms 
Repairs  (8,  at  15s.,  plus  15  per  cent) 
Refill  brooms  (SO,  at  24s. 6d., plus  15  per  cent) 
Seven  horses  and  men,  each    3  hours  per 
day  (6,552  hours,  at  Is.  3id.)      


Equivalent  to  83.  ll^d.  per  mile. 


It  will  be  .seen,  therefore,  that  the  work  has  actually 
been  done  for  Gs.  8J  d.  per  mile,  as  against  a  cost  of 
8s.  Hid.  per  mile,  which  would  have  been  expended 
if  the  use  of  horse-drawn  brooms  had  been  continued. 
This  represents  a  saving  of  2s.  3d.  per  mile,  which, 
multiplied  by  590  (the  six  months'  mileage)  and 
doubled,  gives  us  a  saving  on  the  sweeping  of  those 
roads  of  the  borough  that  are  swept  by  the  motor 
broom  of  £132  15s.  per  annum. 

I  leave  it  to  the  committee's  own  judgment  as  to 
the  comparative  efficiency  of  the  one  system  and  the 
other,  but  I  may  say  that  the  complaints  w-ith  regard 
to  mud  splashing  which  used  to  be  quite  regular  have 
entirely  ceased.  It  is  months  since  I  heard  any  com- 
plaint with  regard  to  dirtiness  of  the  streets. 


CORRESPONDENCE. 

Et'f  avijn  itv   TTavtf   6pa 

(One  man  does  not  see  everything.) 

— Edeipidbs. 

GLASGOW    SCAVENGINC. 

To  the.  Editor  of  The  Surveyor. 

Sir, — It  is  satisfactory  to  me  to  find  that  the  ques- 
tions under  the  weekly  heading  "  Things  One  Would 
Like  to  Know  "  occasionally  elicit  answers,  and  1 
am  much  obliged  to  Mr.  Greig,  the  superintendent 
of  the  Glasgow  .scavenging  department,  for  his  letter 
which  appeared  in  your  issue  of  the  Isit  inst. 

Mr.  Greig  may  Ix;  interested  to  know  that  I  had 
looked  at  the  other  side  of  the  account  and  observed 
that  a  revenue  of  £44,350  9s.  3d.  had  been  obtained 
for  the  year  in  question,  but  in  estimating  the  cost 
of  any  work  for  the  purpose  of  finding  out  what  the 
real  cost  has  been  it  is  better,  in  my  view,  to  ignore 
any  revenue  that  may  lae  dei^ived  therefrom,  as 
otherwise  no  check  on  cost  can  be  made.  It  is,  of 
course,  very  satisfactory  to  find  that  such  a  large 
revenue  is  obtained  pre.sumably  by  the  sale  of 
manure,  house  refuse,  &c.,  unless  "  sanitation "  is 
sacrificed  thereby  to  revenue,  of  which,  however,  I 
have  no  information.  Some  of  the  "  things  one 
would  like  to  know  "  in  connection  with  the  appa- 
rently higli  cost  of  scavenging  in  Glasgow  would 
be.  inter  alia,  what  are  the  rates  of  wages  and  team 
labour,  whether  depot  rents,  &c.,  are  included  in 
the  cost,  what  are  the  average  lengths  of  cartage, 
what  is  the  method  for  the  ultimate  disposal  of  the 
refuse,  and  any  special  local  conditions  as  to  steep 
hills.  &c. 

It  would  also  be  interesting  to  know  w'hat  is  the 
annual  cost  of  street  watering  and  hose  washing 
which  Mr.  Greig  informs  us  are  included  in  the 
cost  of  scavenging. 

If  Mr.  Greig  could  be  induced,  and  could  spare 
the  time,  to  write  a  short  article  for  your  pages  on 
the  methods  and  costs  of  this  work,  I  feel  sure  that 
it  would  be  of  the  greatest  value  to  all  of  us  who 
are  interested  in  the  important  subjects  of  scaveng- 
ing, street   cleansing,  &c. — Yours,  &c.. 

Your  Coniriuutor. 


Tree  Planting  in  London  Streets. — The  suggestions 
that  are  made  from  time  to  time  to  vary  the 
monotony  of  our  street  ti'ees  recall  the  fact  that 
within  the  memory  of  many  Londoners  still  living 
their  streets  M'ere  entirely  bare  of  saich  adornments. 
Dr.  Phene,  the  pioneer  of  this  form  of  street  im- 
provement in  the  Metropolis,  points  out  a  writer  in 
an  evening  journal,  died  only  three  years  ago.  In 
his  "  Memorials  of  Old  Chelsea,"  Mr.  Alfred  Beaver 
states  that  "Dr.  Phene  built  a  considerable  portion 
of  Oakley-street.  The  trees  tliere  were  planted  by 
him,  and  Oakley-street  thus  enjoys  the  distinction 
of  being  the  first  London  street  planted  with  trees. 
Prince  Albert  examined  them  with  interest  in  1851. 
and  the  i^lantiug  of  the  road  in  front  of  South 
KensingtoJi  ^luseum  followed  in  1852." 


OoTor.Ei;  8.  191.". 


AND   UOUNTY    ENGINEEK. 
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Assistants'  and  Students'  Section. 

Co«i>DCTgu  BY  SYDNEY  G.  TURNER,  Assoc. m.inst.o.k. 


All  lummiini'caMons  in  regard  to  this  page  must  he 
oddresied  to  The  Editor.  St.  Bride's  House.  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  must  he  marked  "Assistants' 
Section "  in  the  top  lelt-hnnd  corner.  Correspondents  arc 
invited   to  submit   ijucstions  lor  consideration   and  answers 


THE  MONTHLY   PREMIUM. 

Mr.  K.  HoDGKiss.  of  Walluli-ii.  has  clio>ou  in  le.-spect 
of  the  August  premium  "  A  Mamial  of  Civil  Engi- 
neering." by  Prof.  Rankine  (Griffin),  and  "  Water- 
works Distributiou,"  by  J.  A.  JlcPherson  (Batsfortl), 
and  tliese  books  have  been  duly  forwarded  to  him. 

QUESTIONS. 

This  week  answers  aro  invited  to  the  following 
questions :  — 

504.  Bridge  Design.— A  bridge  is  required  to  oarry 
a  60-ft.  street  over  a  canal,  the  clear  span  being  40  ft., 
the  minimum  head  room  being  11  ft.  at.  centre  and 
9  ft.   at   sides  above   normal  water    level.      The    ap- 


///I/V//OJ.S.  3 


to  the  iiaeslions  which  appear.  Fur  the  cuninbulions  cun- 
staered  to  be  the  most  meritorioas,  one  or  more  premiuvis 
m  6oo«s  will  he  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


■side.-,  the  tubes  l>eing  21-in.  diameter  ?  It  it  de- 
pends on  the  depth  below  the  street  whether  they 
should  lie  supported  by  concrete  or  not,  then  what 
are  the  l.east  and  greatest  depths  .at  which  they  can 
be  laid  without  concrete  support  at  the  sides  ? 
i"Polox.") 

507.  Design   of   Retaining   Walls What   are    some 

good,  practical  rules  for  the  design  of  (1)  brick  and 
(2)  concrete  (not  reinforced)  retaining  walls  to  with- 
stand  earfli   pressure?    ("  Polox.") 

508.  Street  Construction — Some  new  streets  are  to 
lie  laid  out  involving  considerable  cutting  and  filling 
of  the  ground.  Longitudinal  sections  of' the  ground 
showing  the  levels  of  the  new  road  have  been  pre- 
pared. The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  is  the  best  method 
of  doing  this  ?    (Polox.) 


REPLIES  TO  QUESTIONS. 
503.    Sewer   Construction AB    and    CD    aie    two 

18-in.  stoneware  pipe  sewers,  intercepted  at  right 
angles  by  a  railway  in  a  cutting  with  slopes  of  1  in  2. 
The  fall  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  122'5;  C  =  120'75;  ground  level 
128'0.  and  level  of  railway  metals  106-50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewers,  is 
towards  D.  The  railway  company  will  not  allow  any 
^ewer    tn    pass    undcrneatli    the    railway    unless   at   a 


/^An  noi  £  C 


^AWHOt-e.    £^ 


C^,!tiiri,J  iitcJ 


Cj^OSS   StLCT/Or 


proaches  are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  bridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.     (P.  W.,  Pontypridd.) 

505.  Retaining  Wall.— Design  a  retaining  wall  in 
leintorcrd  concicti,-.  ;.Mving  detailed  calculations.  The 
height  of  proposed  wall  35  ft.,  earth  retained,  dry 
gravel ;   foundation  similar.    (H.  T.) 

506.  Concrete  Sewer  Construction.— Is  it  necessary 
to  .-.Lipport  coiKTCle  sewer  lubes  with  concrete  at  the 


greater  depth  from  top  of  sewer  to  top  of  rails  of  4  ft. 
(E.  H.,  Walkden.) 

The  best  melhod  of  connecting  these  sewers  inter- 
cepted by  the  railway  cutting  is  by  means  of  an 
inverted  "syphon.  There  is  a  fall  of  1  ft.  9  in.  from 
B  to  (',  and  the  length  of  the  syphon  is  about  130  ft. ; 
so  a  \b-\n.  diameter  pipe  with  this  fall  flowing  full 
would  vent  as  much  sewage  as  the  18-in.  diamctei- 
outfall  flowing  full  with  a  fall  of  1  in  360.  The 
diameter  of  the  syphon  pipe  can  thus  bo  reduced 
to   h'l  in.,   wliii'li  \\ill   mean  a  saving  in   Ibe  cost   of 
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the  pipes.  The  pipes  should  be  cast  iron  and  lead 
jointed,  and  encased  in  fine  concrete  6  in.  thick. 
The  cross-section  shown  illustrates  how  the  syphon 
is  constructed,  and  details  of  the  manholes  are  also 
given.  In  ordinary  work  the  valves  in  the  man- 
holes B  and  C  are  open,  and  should  it  become 
uecessarv  to  clean  out  the  syphon  or  effect  repairs 
these  valves  should  be  closed.  A  diaphragm  pump 
is  then  set  up  near  the  manhole  C,  with  the  end 
of  its  suction  pipe  dipping  into  the  manhole  E. 
The  3-in.  gun-metal  plug  is  then  unscrewed  from 
the  lid  of  the  hatch-box,  allowing  the  sewage  to 
enter  the  manhole  E,  and  it  is  then  pumped  into 
the  manhole  C.  The  lid  is  next  taken  off  the  hatch- 
box,  and  the  remainder  of  the  sewage  puniped  into 
C.  The  trench  for  the  syphon  would  be  cut-and- 
cover,  except  where  the  pipes  pass  under  the  lines 
of  rails,  where  a  heading  would  be  driven.  (J.  G.  W., 
Vownpalrich.) 

[The  Editor  is  at  all  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  regardine 
matters  of  general  interest,  points  or  daily  pr.*ctice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  m 
awarding   the   MSonthiy   Premium.! 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  SnRVEIOR  readers 
with  a  view  to  making  the  information  given  under  t/iis 
head  as  complete  and  accurate  as  possible. 

INQUIRIES   HELD. 

Hayes  U.D.C.  (September  24th.  Mr.  R.  H. 
Bicknell).— £:J*X)  for  works  of  improvement  in  Yeadmg- 
lane  and  West  End-lane.— The  clerk,  Mr.  C.  Dudley 
Lewis,  who  represented  the  council,  stated  that  they 
asked  for  the  loan  for  five  years  free  of  interest  under 
the  scheme  proposed  by  the  military  authorities.  The 
surveyor.  Mr.  D.  C.  Fidler,  explained  that  the  scheme 
was  for  resurfacing  the  roads  and  filling  in  the  ditch 
on  one  side.  The  original  estimate  was  £2,600,  but 
the  Eoad  Board  would  not  consider  it,  and  cut  the 
estimate  down  to  the  present  figure.  The  length  of 
the  road  was  2,065  yds. 

Newport  (Salop)  U.D.C.  (September  23rd.  Mr. 
P.  M.  Crosthwaite).— £300  for  the  purchase  of  land 
adjoining  the  waterworks  for  the  protection  of  the 
water  supply  of  the  urban  district.  There  was  no 
objection.  The  case  for  the  council  was  presented  by 
the  clerk,  Mr.  J.  T.  Underbill.  The  land  adjoms 
Baddeley's  Wells,  from  which  a  portion  of  the  public 
water  supply  of  the  district  is  drawn.  . 
APPLICATIONS   FOR   LOANS. 

Cardiff  T.C.— :to,300  tor  the  completion  of  the  new 
fire  station.  . 

Darwen  T.C.— £3,000  for  electricity  mams  and 
services. 

llford  U.D.C— £858  for  electricity  generating  plant 
at  the  refuse  destructor. 

Todmorden  T.C.— £200  for  sewerage  works. 
LOANS   SANCTIONED. 

Barking  U.D.C— £13,(554  in  connection  with  the 
electricity  undertaking. 

EHth  U.D.C— £15,690  for  electrical  machinery 
(repayable  within  sixteen  years)  and  £2,400  for  build- 
ing (repayable  within  thirty  years). 

Hendon  U.D.C— £1,240  for  the  purchase  of  a  motor 
fire  engine. 

Manchester  T.C:— £1,114  in  connection  with  the 
Baguley  sanatorium. 

Middlesbrough  T.C— £1,356  for  a  road  improvement 
sclieme,  and  £9,000  for  flood  prevention  and  sewerage 
works. 

Uxbridge  R.D.C — £562  for  road  improvements. 

York  T.C— £1,251  for  public  walks  and  pleasure 
grounds,  £965  for  street  works,  and  £5,312  for 
sewerage  works. 

FORTHCOMING  INQUIRY. 

OCTOBER.  £ 

12.— Marlborough.  For  the  provision  of 
suction  gas  pumping  plant  (Mr.  W.  O.  E. 
Meade-King) 500 


Huddersfield's  New  Hospital. — The  formal  opening 
has  taken  place  of  a  war  hospital  built  on  corpora- 
tion land  at  Eoyds  Hall,  at  a  cost  of  £22,500.  The 
work  was  carried  out  under  the  direction  of  the 
borough  engineer,  Mr.  K.  F.   Campbell. 


INSTITUTE   OF  SANITARY   ENGINEERS. 


OPENING   SESSIONAL   MEETING. 

The  fact  that  a  concert  should,  as  in  past  years, 
foiiii  an  important  part  of  the  xjrograniine  of  the 
opciiiiifi  bt^s'.onal  meeting  of  the  Institute  of  Sani- 
tary Engineers — which  took  place  on  Wednesday 
evening  at  Oaxton  Hall,  Westminster — would  seem 
not  to  have  been  without  its  effect  on  the  attendance 
at  that  gathering. 

"  I  think,"  saiid  the  president,  Mr.  A.  P.  I.  Cot- 
terell,  m.insi.c.e.^  in  an  address  to  the  members, 
"  w«'  must,  all  realise  that  to  many  of  our  members 
and  to  others  any  kind  of  entertainment,  even  to  the 
limited  amount  that  we  have  bad  to-night,  may 
appear  somewhat  out  of  place  at  the  present  time. 
Last  year  we  abandoned  our  annual  dinner  on 
account  of  the  war^  and  if  at  that  time  circumstances 
jus'tified  this  course,  there  is  nothing  to-day  that  can 
be.  sa'id  materially  to  alter  the  situation.  This  must 
account  for  the  absence  of  a  few  of  our  friends,  and 
we  honour  them  for  their  views;  but  it  is  equally 
possible  to  carry  a  reasonable  principle  so  far  that 
It  becomes  a  burden,  and  I  think  you  will  agree 
with  nie  that,,  to  the  extent  to  which  our  meeting 
Ibis  evening  has  devoted  itself  to  entertainment, 
there  is  nothing  that  need  clash  with  our  deepest 
feelings  or  with  our  sympathy  with  those  who  are 
suffering  on  account  of  the  war.  At  the  same  time 
we  oannoit  forget  wliat  is  happening  around  us,  and 
although  human  nature  requires  the  lighter  as  well 
as  the  graver  side,  even  at  this  time  our  thoughts 
go  out  to  those  whose  lives  are  darkened  by  sorrow, 
or  who  are  struggling  with  circumstances  in  a  way 
that  they  would  never  have  believed  possible  had  it 
been  told  them  two  years  ago." 

THE    institute's    PKOGRESS. 

Proceeding  to  give  a  few  particulars  as  to  the 
standing  and  progress  of  the  institute,  Mr.  Ootterell 
said:  "It  is  a  gratification  to  be  able  to  say  that 
the  membership  is  not  only  maintained,  but  is  still 
increasing.  To-day  we  number  no  fewer  than  518 
members.  Not  only  can  we  record  an  increase  in 
numbers,  but  the  qualifications  of  those  who  are 
adinilted  are  also  rising,  and  we  are  attaching  to 
ourselves  a  class  of  men,  especially  from  abroad,  of 
whom  the  institute  may  well  be  proud.  Our 
finances  have  also  grown,  and  are  imijroving  year 
by  year.  We  are  paying  our  way,  and  are,  I  am  glad 
to  say,  in  a  position  of  stability  that  enables  us  to 
look  with  confidence  to  our  future  as  one  of  the 
jjennanent  institutions  of  our  profession. 

"  The  programme  of  the  forthcoming  session  is 
now  before  you.  It  is  an  interesting  one  in  that  we 
arc  to  be  almost  entirely  addressed  by  members  of 
the  cheniiical  profession,  some  of  them  of  consider- 
a))le  eminence.  I  do  not  know  how  it  happened  to 
come  about  that  chemists  and  not  engineers  will  be 
giving  us  papers,  but  perhaps  it  is  just  another 
.symptom  of  the  times.  This  is  a  day  when  civil 
engineering  is  practically  at  a  standstill,  and  many 
of  those  who  were  formerly  busily  engaged  in  it  are 
using  their  activities  elsewhere.  Hence  it  comes 
about  that  the  voice  of  the  chemist  can  be  heard — . 
he  who  is  in  some  respeots  the  ijioneer  of  the  engineer 
in  that  he  is  looking  ahead,  analysing  and  investi- 
gating steps  which  the  engineer  may  afterwardsi  turn 
into  practical  use. 

A  GLANCE  INTO  THE  PUTURE. 

"And  what  does  the  future  hold?  This  truly  is 
a  question  that  many  may  ask,  but  none  are  capable 
of  answering  with  satisfaction.  W^e  cannot  but  see 
that  great  changes  will  come  as  a  result  of  the  pre- 
sent world  upheaval.  W'e  have  been  accustomed  for 
so  long  to  .-ee  sanitary  improvements  progressing 
little  by  little,  social  changes  taking  place,  not  only 
in  our  ration  but  in  others,  in  which  our  own  ijro- 
fe.-sici..al  work  has  been  bound  up,  that  we  naturally 
expect  the  old  ways  to  be  resumed  when  o,t  last 
the  dogs  of  war  are  leashed.  But  when  the  war  is 
over  is  it  likely  that  we  shall  return  to  the  p6int 
at  which  we  left  off,  or  to  the  pace  at  which  we 
previously  ambled  ?  So  much  world-wealth  will 
liave  disappeared  that  many  of  the  social  improve- 
ments formerly  in  hand,  or  contemplated,  may  have 
to  be  set  aside  for  years.  On  the  other  hand,  such 
may  be  the  condition  of  the  people  that  wealth 
which  under  the  circumstances  would  have  poured 
into  certain  industrial  channels  w-ill  perforce  have 
to  1)6  devoted  to  sanitary  improvement  and  to  the 
rebuilding  of  the  health  of  the   people.    If   such   is 
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the  case,  and  for  my  part  I  believe  it  will  be,  there 
is  a  field  opening  before  sanitary  engineers  than 
which,  what  could  be  finer  ?  It  may  be  that  they 
will  be  pioneers  in  a  new  campaign  of  social  im- 
provement, in  the  regeneration  of  a  race  decimated 
and  broken  down  by  the  effects  of  the  war.  It  may 
be  that  we,  in  our  small  part,  shall  have  onr  chance 
of  rebuilding  the  world  on  a  firmer  basis,  and  with 
l>ettcr  prospect  of  continuance  than  we  could  have 
thought  possible  had  it  been  told  us  in  the  days  of 
l>eace.*' 


MEXPHALTE   RGAD   WORKS   IN   MILITARY  CAMPS. 


Mr.  C.  Morland  Hughes,  who  has  been  superintend- 
ing the  construction  of  40,000  yds.  of  Moxphalte  roads 
in  Army  camps,  was  recently  the  guest  of  the  officers 
of  the  E.A.M.C.  at  Chiseldon  Camp  at  a  dinner 
arranged  by  them  as  a  compliment  to  him  for  the 
work  done  at  the   hospital.      At    this    function     an 


amusing  menu  was  evolved,  which  is  reproduced 
herewith,  and  in  which  many  of  the  materials  used  in 
road  construction  are  ingeniou.sly  worked  into  the 
items.  The  terms  "  DX  "  and  "  K.  1  "  refer  to  grades 
of  Mexphalte.  The  menu  card  is  profusely  adorned 
with  some  very   "  free-hand  "  drawings. 


Manchester    Cleansing     Department.— The    annual 

report  of  the  Manfhester  Cleansing  Committee  shows 
that  the  gross  expenditure  of  the  department  for  the 
year  ended  March  31st  last  was  £221,265,  and  the 
income  £152,362. 


Sadler, 
District 


engineer 
District 


LOWER    THAMES    VALLEV   DISTRICT  SURVEYORS' 
ASSOCIATION. 

ANNUAL  MEETING. 

Tlie  annual  meeting  of  the  Lower  Thames  Valley 
District  Surveyors'  Association  was  held  at  Twicken- 
ham Council  Offices  on  Saturday  last,  a  good  num- 
ber of   members  being  present. 

The  following  were  unanimously  elected  as  officers 
for  the  ensuing  season:  — 

President:  Mr.  R.  H.  Jeffes,  engineer  and  sur- 
veyor to  Maldon  and  Coombe  Urban  District  Council. 

Vice-president:  Mr.  J.  G.  Carey,  engineer  and  sur- 
veyor to  Heston  and  Isleworth  Urban  District 
Council. 

Hon.  Secretary  and  Ti-easurer :  Mr.  F. 
engineer  and  surveyor  to  Acton  Urban 
Council. 

Hon.    Auditors:    Messrs.    F.    W.    Pearce, 
and      surveyor     to     Twickenham      Urban 
Council;    and    M.    Hainsworth,    engineer    and    sur- 
veyor to   Teddington   Urban  District  Council. 

Votes  of  thanks  were  unanimously  passed  to  the 
retiring  officers  for  their  labours  on  behalf  of  the 
association  during   the  past  year. 

The  hon.  secretary  presented  the  following  report 
on  the  work  of  the  past  season:  — 

ANNUAL   E.EPORT. 

During  the  session  seven  meetings  have  been  held ; 
five  of  these  were  held  at  the  Town  Hall^  Twicken- 
ham, and  one  each  at  Wimbledon  and  Surbiton. 
The  whole  of  the  meetings  have  been  well  attended. 

The  following  papers  have  been  read  during  the 
session:  (1)  "Supervision  of  Buildings  under  By- 
laws," by  Mr.  E.  Willis;  (2)  "Road  Inspection 
Signs,"  by  Mr.  C.  H.  Cooper. 

Visits  of  inspection  have  been  made  to  Surbiton 
and  WimMedon.  At  Surbiton  the  sewage  disposal 
and  refuse  destructor  works  were  inspected,  and  at 
\Viml)ledon  the  members  had  an  opportunity  of  in- 
specting the  S.O.S.  system  of  dealing  with  sludge 
and  the  open-air  bath  in  Wandle  Park. 

These  visits,  which  were  very  enjoyable  and  in- 
teresting, were  arranged  by  ]\'Ir.  Mather  and  Mr. 
Cooper  resipecttively,  to  whom  our  thanks  are  due. 

During  the  session  the  important  question  of  the 
advisability  of  extending  the  area  of  the  association 
has  been  fully  discussed,  and  while  admitting  with 
pleasure  the  honour  which  was  done  our  association 
by  surveyors  outside  the  present  area  seeking 
admission,  it  was  generally  agreed  that  any  large 
extension  of  the  area,  as  was  contemplated,  was 
not  in  the  best  interests  of  the  association. 

The  annual  dinner  was  not  held  tliis  year  owing 
to  the  war.  This  is,  I  beMeve,  the  first  time  in  the 
hisltory  of  the  association  that  this  interesting  func- 
tion has  been  omitted,  and  I  feel  sure  that  every 
inoinl>er  regrets  the  fact  that  by  this  omission  we 
were  prevented  from  showing  our  appreciation  of 
the  excellent,  work  our  retiring  president  has  done 
for  the  association,  which  a  festive  gathering  of  this 
kind  affords. 

In  conclusion,  I  would  mention  that  our  best 
thanks  are  due  to  Mr.  Pearce  for  the  continued 
interest  which  he  takes  in  the  association,  and  for 
bis  good  offices  in  connection  with  our  meetings  at 
Twickenham. 

I  beg  to  tender  my  own  thanks  to  the  president, 
vice-president  and  the  members  for  the  ever  ready 
help  which  they  have  afforded  me  during  my  year 
of  office. 

(Signed)  J.   G.   Carey, 

Hon.  Sec.  and  Treasurer. 

Tlie  auditor's  report  showed  the  finances  of  the 
association  to  be  in  a  very  satisfactory  condition, 
the  balance  in  hand  being  more  than  at  the  end  of 
the  last  season. 

The  programme  for  the  ensuing  season  was  left 
'in  the  hands  of  the  president  and  secretary  to 
arrange. 

An  interesting  discussion  took  place  regarding  the 
arrangements  made  in  the  various  districts  to  comply 
with  the  Orders  and  Regulations  of  the  Home  Office 
and  the  Commissioner  of  Police  restricting  public 
lighting.  Another  matter  discussed  was  the  in- 
creased charges  to  be  made  to  gas,  water  and  other 
companies  for  reinstating  trenches,  owing  to  the 
present  high  prices  of  materials  and  labour. 

Mr.  E.  Willis,  engineer  and  surveyor  to  the  Chis- 
wick  Council,  will  read  a  paper,  "  Municipal 
Economy  in  War-time "  at  the  neart  meeting  of  the 
association  on  November  6th. 
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Temporary  Buildings  for  IVSifitary  Purposes. 

3.-SHELTERS   FOR   CHEST  AND   "GASSED  '   CASES. 

By    G.    BERTRAM   HARTFREE,  f.s.i..  Surveyor   to    the   Alton,   Hants,   Urb:ui    District    Council. 


Ihe  most  common  form  of  natural  treatment  of 
disease  is  to  be  found  in  the  open-air  shelters  pro- 
vided for  tuberculosis  patients,  the  general  principle 
of  which  is  the  provision  of  a  building  of  three  sides 
with  the  fourth  open.  Protection  from  the  elements 
IS  provided— in  one  type  by  mounting  the  shelter  on 
a  turntable,  which  can  be  revolved  according  to  the 
weather;  another  has  a  deep  and  roofed  verandah 
to  the  open  end,  and  facing  the  most  favourable 
direction,  the  patient's  bed  being  moved  backwards 
and  forwards  as  desired. 

Possibly  the  many  forms  of  shelters  on  the  market 
have  advantages  for  these  cases,  but  for  military 
hospitals  they  appear  to  leave  much  to  be  desired, 
there  being  many  types  sold  at  such  prices  that  make 
it  impossible  for  the  vendors  to  supplv  a  safe  and 
substantial  building.  A  thin  matchboard  of  one 
thickness  is  used  for  external  walls,  the  floors  are 
not  tongued,  and  the  whole  of  the  material  is  of 
similar  character.  Turntables  require  most  careful 
construction  as  well  as  sound  and  substantial  erec- 
tion; otherwise  when  it  is  necessary  to  revolve  the 
shelter  the  mechanism  fails,  and  the  patient's  posi- 
tion is  not  a  happy  one.  Two  types  have  been 
designed  to  meet  the  difficulty  where  there  is  not  a 
proportionately  large  male  staff,  and  the  patients 
require  the  best  open-air  treatment  with  protection 
from  inclement  weather. 

^  Fig.  1  shows  a  shelter  to  take  one  bed.  This  I  have 
found  very  useful  for  treating  tuberculosis  patients 
who  have  not  thoroughly  grasped  the  necessity  of  a 
ihorotigh  fresh-air  treatment.  There  are  no  windows 
to  the  shelter,  and  lighting  is  obtained  by  raising 
flaps,  one  of  which  is  provided  to  each  side,  and 
arranged  so  that  either  can  easily  be  raised  by  the 
nurse,  or  any  one  or  all  of  them  can  be  opened  at 
will.  The  gables  consist  of  louvre  ventilators,  which 
are  fixed,  and  consequently  insure  a  "continuous  cur- 
rent of  air.  This  type  of  shelter  is  portable,  and 
when  necessary  can  be  taken  apart  in  sections;  the 
roof  may  be  unbolted  and  moved  as  one  part,  and 
Ihe  four  angles  of  the  building  are  framed  together 
and  braced  by  iron  ties,  as  shown  in  details  of  plates 
and  angles. 

The  floor  forms  the  base  of  the  building,  and  consists 
of  4-in.  by  2-in.  joists  with  framed  ends,  and  1-in 
tongued  and  grooved  boards  securely  fixed  to  them, 
the  outside  being  finished  by  chamfered  skirting! 
The  framed  angles  are  put  in  position,  and  wood  ties 
with  dovetailed  ends  are  connected  to  angles,  and 
further  secured  by  stout  screws  or  coacli  bolts;  the 
boarding  to  complete  under  the  flaps  at  the  sides  and 
one  of  the  ends  are  dropped  into  position,  and  the 
roof  placed  and  secured,  and  by  hanging  the  half- 
door,  as  shown  on  conventional  sketch,  the  building 
is  completed.  It  will  be  seen  fi-om  the  sections  that 
the  flaps  can  be  closed,  or  raised  as  sun  screens,  or 
lowered  to  throw  off  the  rain. 

Several  years  ago  I  had  one  of  these  constructed 
out  of  timber  4  in.  by  3  in.,  and  4  in.  by  2  in.,  using 
1-in.  matchboard  and  1-in.  tongued  and  grooved  floor- 
ing, the  roof  being  boarded  and  covered  with  felt 
well  coated  with  tar.    The  cost  was  £12  18s. 

Fig.  2  shows  a  shelter  suitable  for  six  or  eight 
patients,  and  is  made  in  sections  to  facilitate  removal 
should  it  be  necessary.  The  ends  contain  slidhig 
doors  (four  in  number)  that  are  easily  moved  on 
rollers,  and  so  arranged  that  the  whole  can  be  closed 
or  any  space  up  to  three-quarters  of  the  total  width 
may  be  opened;  ventilators  are  fixed  in  sables  to 
provide  a  continuous  air  current. 

The  sides  are  closed  by  .slidins  shutters,  the  sill 
being  hinged  to  allow  of  their  being  drawn  up  and 
p.aeed  in  position ;  the  sill  is  returned  to  its  original 
place,  and  the  shutter  finally  is  lowered  upon  the 
siU,  as  IS  shown  m  detail  of  inside  and  section  CD. 
leaving  a  space  of  3  in.  between  top  of  shutter  and 
underside  of  roof  plate,  which  provides  permanent 
ventilation  sheltered  by  the  overhantcing  eaves.  The 
shutters  are  hung  upon  weights,  provided  with  pivots 
that  permit  lines  to  pass  through,  and  each  shutter 
(except  those  at  the  end)  is  hung  jointlv  with  the  next 
on  each  side.  By  first  raising  all  the  sills  on  each 
•■^ide  the  action  of  raising  one  shutter  would  set  the 
others  m  motion,  and  facilitate  the  woik  of  closing 


a   side  should  there  be  a  siiddeii  eliangc  of  weather 
in  a  particular  direction. 

I  recently  received  a  quotation  of  £1U9  for  a  shelter 
a.-^  illustrated  in  Fig.  2,  and  detail  drawings  Fig.  ;i, 
the  specification   being  as  follows:  — 

SPECIFICATION. 

(1)  The  conipleled  building  is  to  be  an  open-air  shelter 
resting  on  biicks  placed  on  the  ground.  Upon  these 
bricks  transverse  and  cross  joi.sts  will  rest  and  br 
fixed  together;  the  posts  of  building  will  be  fixed  to 
the  joists  and  support  the  roof. 

(2)  The  building  is  to  be  so  constructed  as  to  permit 
it  being  easily  taken  apart  in  sections  as  follows:  The 
loof  in  three  parts,  the  main  floor  in  three  parts, 
the  sides  each  in  three  parts,  and  the  panels  of  side.s 
separately. 

(3)  The  whole  of  timbers  used  on  the  works  are 
to  be  well  seasoned,  and  the  best  of  their  respective 
kinds,  free  from  large  or  loose  knots,  sap,  decay,  or 
any  other  defects. 

(4)  All  exposed  laces,  sides  or  edges  of  timber  are 
to  be  wrought. 

(5)  All  fixed  internal  timbers  are  to  be  so  bevelled 
or  splayed  to  prevent  easy  settlement  of  dust  on 
them. 

(6)  (o)  Tile  name  "'  American  oak  "  shall  apply  to 
the  wood  kiioivn  as  Canadian,  American,  or  Quebec 
oak  {Qutrcii.i  AlUi).  (b)  The  name  ''  pitch  pine  "  shall 
apply  to  either  American  pitch  pine  {Piiuix  Higida) 
or  Georgia  pitch  pine  {Pinus  Auslralis).  (e)  The  name 
"  yellow  fir  "  shall  refer  to  the  wood  called  either 
yellow  or  red  fir  or  deal  (Pinus  Si/lvesh-is) ;  wherever 
no  other  wood  is  specifically  mentioned  in  this  speci- 
fication, it  must  be  taken  that  yellow  fir  or  deal  is 
intended  to  be  used,  (rf)  Under  no  conditions  what- 
ever shall  white  deal  be  used  for  any  internal  or 
exposed  work;  the  name  "  white  deal  "  refers  to  the 
wood  commonly  known  as  spruce,  white  deal,  fir  or 
pine  (Abiifs  Exccha  or  Picea  Exrelsa). 

(7)  Set  out  works  and  lay  hard  bricks  to  take  bearing 
of  main  joists ;  such  bricks  shall  be  in  single  rows 
on  each  side  of  building,  and  to  be  placed  under  the 
ends  of  each  main  joist. 

(8)  Provide  twelve  sets  of  yellow  fir  main  joists. 
7  in.  in  depth,  2  in.  in  thickness,  a  "  set  "  of  main 
joists  to  mean  one  joist,  except  at  two  intermediate 
points  to  be  decided  upon.  At  these  points  a  set  shall 
consist  of  a  pair  of  joists  bolted  together  by  J-in.  iron 
bolts  at  each  end,  and  at  such  2>osition  that  they  can 
easily  be  unbolted  after  the  floor  is  completed. 

(9)  At  distances  not  exceeding  12  in.  apart,  provide 
3-in.  by  2-in.  fir  cross  joists,  these  to  be  securely 
spiked  to  main  joists  at  every  crossing.  No  cross 
joist  is  to  overlap  both  joists  forming  the  pair  of 
main  joists  making  a  set  (see  Clause  8),  but  shall 
abut  another  cross  joist  at  joint  of  the  i>air  of  main 
joists. 

(10)  Upon  the  cross  joists  lay  and  securely  fix  a 
uood  floor  consisting  of  pitch-pine  boards,  tongued 
and  grooved  and  secret  nailed.  These  boards  are 
not  to  exceed  4  in.  in  width,  or  (o  be  less  than  I  in. 
in  thickness. 

(H)  Secret  nailing  may  be  carried  out  by  "  chisel- 
ling up  and  glueing  "  where  unavoidable ;  otherwise 
the  nails  are  to  be  driven  through  the  upper 
shoulders  of  tongues. 

(12)  Immediately  over  the  joints  of  the  two  ijaii-s 
of  main  joists  named  in  Clause  8  two  grooved  boards 
shall  be  secured  t)y  straight  iron  tongues,  so  fixed 
as  to  allow  easy  removal  of  floor  in  sections. 

(13)  Clean  off  all  projecting  wood  and  leave  a  uni- 
form and  flush  floor;  carefully  cover  during  course 
of  works,  and  at  completion  well  polish  with  two 
applications  of  Bonuk. 

(14)  (a)  As  shown  on  drawings,  erect  composite  posts 
at  corners,  each  8  in.  by  6  in.;  at  other  points  erect 
jjosts  6  in.  by  4  in.  (b)  Posts  are  to  be  constructed 
as  follows:  C"orner  posts  to  consist  of  one  6-in.  by 
2-in.  batten  and  two  4-in.  by  2-in.  battens,  with 
intermediate  pieces  1  in.  in  thickness;  the  inter- 
mediate pieces  are  to  have  tongues  to  fit  in  grooves 
in  the  battens;  joints  to  be  carefully  fitted,  painted 
together  and  securely  fixed,  (c)  Other  posts  are  to 
be  constructed  in  a  similar  maniipr  to  corner  posts. 


OiTOni:r.  ?.   l!il," 


AND  COUNTY   ENGINEER 


^m 


392 


THE   SURVEYOR  AND   MUNICIPAL 


October  8,  1915. 


but  only  two  battens  will  be  used — 4-in.  by  2-in.  All 
posts  are  to  be  securely  fixed  to  main  joists,  using 
not  less  than  three  coacli  bolts  per  post. 

(15)  Hoof  plates  are  to  be  4  in.  in  width  aiid  3  in. 
in  depth  to  be  morticed  to  receive  posts,  which  are 
to  be  securely  tenoned  and  screwed  to  them  by  stout 
screws,  not  less  than  34  in.  in  length.  Plates  are 
to  l>e  in  lengths  adapted  to  sectional  work  named  in 
Clause  2. 

(16)  Rafters  are  to  be  4  in.  in  depth  and  2  in.  in 
thickness.  One  main  rafter  is  to  be  fixed  over  each 
post,  and  an  intermediate  rafter  between  each  main 
rafter.    All  rafters  to  be  securely  fixed  to  plates. 

(17)  In  addition,  two  pairs  of  rafters  are  to  be 
piovided  '  and    bolted    fo    main    rafters    as  will    be 


mouthed  fillet  with  rounded  edges,  the  whole  to  be 
painted  with  Kuberoid  cement. 

(25)  Piiovide  and  fix  in  pairs  4-in.  by  2-in.  rails, 
tenoned  and  fitting  into  mortices  in  posts.  Tenons 
to  be  pinned,  except  at  two  intermediate  points, 
where  they  must  be  screwed. 

(26)  Provide  and  fix  both  inside  and  outside  V- 
jointed  matchboard  ledged  panels.  The  matchboard 
is  not  to  exceed  4  in.  in  width,  or  to  be  less  in  thick- 
ness than  i  in.  The  ledges  are  to  be  not  less  than 
3  in.  in  width  or  1  in.  in  thickness,  and  are  to  be 
screwed  on  back  of  matchboard  with  the  screw  holes 
in  ledges  slotted,  to  allow  shrinkage  of  wood  without 
splitting.  Completed  jjauels  are  to  be  screwed  into 
position  on  suitable  fillets  so  fixed  as  to  serve  also  as 
guides  for  shutters.  Outside  panels  to  finish  neatly 
and  below  level  of  3-in.  joists.  Inside  panels  to  fit 
neatly  to  floor. 

(27)  Sills  are  to  be  American  oak,  properly 
weathered,  grooved  and  throated,  as  shown  on  de- 
tail. The  ends  are  to  fit  neatly  between  pulley  stiles, 
and  the  shutter  beads  are  to  be  cut  to  allow  free  play 
of  sills.  Sills  are  to  be  hung  each  on  a  pair  of  3-in. 
back-flap  hinges,  and  fitted  to  allow  raising  of 
.shutters. 

(28)  (a)  Construct  ishutters  as  shown  on  detail 
drawings;  same  to  consist  of  SJ-in.  by  IJ-in.  stiles, 
muntins  and  top  rails  7-in.  by  IJ-in.  bottom  rails. 
The  panels  are  to  be  not  less  than  J  in.  in  thickness. 


Side  Elevation. 
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Plan. 
Fig.  2. — Six-bed   Shelter. 


directed,  and  in   such  a  manner  as   will  allow  easy 
removal  of  roof  in  sections. 

(18)  Sprocket  pieces  1  ft.  9  in.  in  length,  5  in. 
greatest  width,  and  2  in.  in  thickness,  are  to  l>e  fixed 
to  every  rafter. 

(19)  Provide  and  fix  as  will  be  directed  nine  roof 
ties,,  the  same  to  have  the  upper  edges  splayed  off 
to  prevent  accumulation  of  dust. 

(20)  The  rafters  are  to  be  covered  by  match- 
l)oa.rding  -J  in.  in  thickness,  not  greater  than  6  in. 
in  width,  tongued,  grooved  and  V-jointed,  fixed  face 
downwards.  All  back  projections  to  be  arri.ssed 
across  to  form  flat  bed  for  Ruberoid  roof  covering. 

(21)  Where  twin  rafters  occur  (Clause  17),  no  roof 
lioard  shall  pass  over  two  rafters,  but  will  neatly 
abut  the  adjoining  board  at  the  joint  between  rafters. 

(22)  At  each  gable  end  provide  and  fix  barge  boards 
\\  in.  in  thickness  and  as  detail  drawings,  and  sur- 
mounted at  intersection  by  a  pediment  scribed  over 
ridge.  Provide  and  fix  brackets  and  corbels  to  su|>- 
]iort  over-sailing  plates,  as  shown   on   drawings. 

(23)  Red  Ruberoid  is  to  be  used  and  fixed  in 
accordance  with  the  instructions  supplied  by  the 
vendors.  In  addition,  6-in.  strips  are  to  be  fixed 
over  sectional  joins  to  limit  wastage  upon  removal 
of  building;  the  contractor  to  provide  four  .strips 
with  nails  and  cement  for  future  use. 

(24)  The  ridge  is  to  be  first  covered  by  a  Ruberoid 
ridge,    which,    again,   is   to   be   covered   by    a   bird's 


and  on  outside  to  show  flush  beads  butted.  The 
bottom  rail  is  to  be  splayed  i  in.  on  the  top  of  inside 
edge.  Shutters  to  be  grooved  and  hinig  on  strong 
flax  lines  to  suitable  weights,  each  provided  with  a 
pivot  centre  to  allow  adjoining  shutters  to  balance 
on  a  single  weight.  To  each  shutter  provide  brass 
bush,  wheel  and  faced  axle  pulleys,  and  one  3-in. 
sunk  shutter  lift,  and  one  3-in.  drop  shutter  ring. 
ill)  Construct  in  post  linings  suitable  pocket  pieces 
for  weights. 

^29)  Plant  on  both  sides  of  pulley  stiles  |-in.  by  -J-in. 
shutter  guides  with  chamfered  edges. 

(30)  Construct  in  gable  ends  fixed  louvre  venti- 
lators, as  shown  on  detail  drawings. 

(31)  (a)  Provide  and  erect  at  both  ends  a  set  of  four 
sliding  doors,  each  with  4i-in.  by  IJ-in.  stiles, 
muntins  and  top  rails,  and  9-in.  by  li-in.  middle  and 
bottom  rails.  The  inside  upper  edge  of  middle  and 
bottom  rails  are  to  be  splayed  down  a  distance  of 
:'i  in.  The  panels  are  not  to  be  less  than  I  in.  in 
thickness,  and  on  the  outside  to  show  flush  bead, 
butted.  (6)  The  doors  are  to  be  provided  each  with 
two  friction  door  rollers,  and  these  are  to  run  on 
solid  wrought  copper-plated  tracks.  To  prevent 
tracks  from  being  an  obstruction  to  foothold,  the 
floor  over  which  doors  will  run  is  to  be  so  depressed 
that  the  top  of  tracks  will  be  flush  with  main  floor, 
(c)  To  the  underside  of  lintol  fix  suitable  door-parting 
slips.       Provide   and   fix   to   each    side  of   door   two 
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3i-iii.  brass  flush  handles.  To  each  iloor  provide 
and  fix  one  8-in.  brass  lever  flush  bolt.  Pit  all 
stops,  guards  and  beads,  and  leave  in  running  order. 

(32)  Provide  and  fix  at  each  side  3i-in.  naif-round 
guttering  with  slop  ends  and  an  outlet,  the  whole  to 
be  well  supported  by  iron  brackets  secured  to  the 
rafters. 

(.33)  Provide  and  fix  to  each  outlet  suitable  2-iu. 
swan-necks,  and  a  short  length  of  down  pipe  to  be 
secured  to  same. 

(.34)  Provide  and  set  as  will  be  directed  twr  suit- 
able burnt-out  barrels  as  water  butts. 

(3d)  Provide  and  fix  at  each  end  a  stout  sloped 
staging,  consisting  of  1-in.  floor  boards  nailed  to 
tapered  fir  bearers. 

(36)  (<i>  The  whole  of  the  external  woodwork,  in- 
cluding stagings  and  water  butts.,  is  to  be  treated 
with  two  coats  of  medium  brown-coloured  Solignum. 
(6)  All  nail  holes,  &c.,  are  to  be  filled  with  special 
Solignum  putty,  (e)  The  whole  of  the  internal  wood- 
work, excepting  the  floors,  is  to  be  treated  with  one 


A   MODERN   EUCLID  ON   BOARDING   HOUSES. 


The  t'cillowing  definitions,  axioms  and  propositions 
are  said  to  have  been  written  some  years  ago  by 
Stephen  Leacock,  a  Canadian  barrister,  and  are 
worthy  of  reproduction  at  the  present  time,  when  the 
Canadians  are  setting  such  a  brilliant  example  to 
their  Mother   Country:  — 

DEFINITIONS    AND    AXIOMS. 

(1)  All  boarding-houses  are  the  same  boarding- 
houses. 

(2)  Boarders  in  the  same  boarding-house  and  on 
the  same  floor  are  equal  to  one  another. 

(3)  A  single  room  is  that  which  has  no  parts  and 
no  magnitude. 

(4)  The  landlady  of  a  Ijoarding-honse  is  a  parallelo- 
gram— an  oblon.g,  angular  figure,  which  cannot  he 
described,  but  is  equal  to  anything. 

(5)  A  wrangle  is  the  disinclination  to  each  other  of 
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Fig.  3. — Six-bed    Shelter  :    Working    Details 


coat  of  Solignum,  a  coat  of  Solignum  stopping  solu- 
tion and  a  coat  of  Solignum  varnish.  Finished 
colours  to  l>e:  Inside  panels,  matchboard  and  louvre 
boards,  light  yellow ;  posts,  rails,  stiles,  muntius, 
rafters,  ties,  light  brown. 

(37)  Paint  all  guttering,  both  inside  and  outside, 
four  coats  good  oil  paint  of  an  approved  tint.  Paint 
all  swan-necks  and  guttering  four  coats  good  oil 
paint  of  an  approved  tint. 


The  Monaghan  Appointment. — Hugh  M'Cague,  a 
mason,  has  again  been  elected  to  the  position  of 
engineer  to  the  Monaghan  Rural  Council.  He  was 
elected  to  the  position  a  month  ago.  but  the  Local 
Government  Board  refused  to  sanction  the  appoint- 
ment on  the  grounds  that  he  did  not  po.ssess  the 
requisite  qualifications.  At  Tuesday's  meeting 
when  the  appointment^to  which  editorial  reference 
was  made  in  our  issue  of  last  week — was  being  dis- 
cussed, there  was  some  lively  interchanges  among 
the  members. 


two  boarders  wiio  meet  together  but  are  not  on  the 
same  floor. 

(6)  All.  the  other  rooms  being  taken,  a  single  room 
i-  said  to  be  a  double  room,  which  is  absurd. 

PARTICULARS    AND    PROPOSITIONS. 

(1)  A  pie  may  be  produced  any  number  oi  times. 

(2)  The  landlady  may  be  reduced  to  her  lowest  terms 
l)v  a  series  of  propositions. 

(3)  A  bee-line  may  be  mad©  from  any  one  boarding- 
house  to  any  other  boarding-house.- 

(4)  The  clothes  of  a  boarding-house  bed,  though  pro- 
duced ever  so  far  both  ways,  will  not  meet. 

(.5)  Any  two  meals  at  a  boarding-house  are  together 
less  than  one  square  meal. 

(6)  On  the  same  bill,  and  on  the  same  side  ot  it, 
tliere  shall   be  two  charges  for  the  same  thing. 


"A  J    M."  — We    would    recommend    "Structural 
Economy,"  by  E-  A.  Slater  (St.  Bride's  Press,  Ltd.). 
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^uniGlpai  Work  in  Progress  and  Projeoted. 

the  Editor  inviten  the  co-operation  of  Sdetbyob  readers  with  a  view  to  making  inlormation  given  under  this  licad  as 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  wliich  particulars  appear  below : 
Buildings— Itehen,  Oldham;  housing— Dublin,  Wey- 
mouth ;  refuse  disposal — Aylesbury ;  roads  and  mate- 
rials— Chertsey,  East  Sussex;  sewerage  and  sewage 
disposal— Acton,  Cork ;  water,  gas  and  electricity — 
Bishop  Auckland,  Ivy  bridge,  Lancaster,  Portrusli. 
Particidars  of  other  projected  works  will  be  found 
on  oiu'  "  Local   Goveriiiiient    Bo:u'il    Inquiries  "  pajje. 

BUiLDINCS. 

Barking  U.D.C.— The  sui-veyor,  Mr.  C.  F.  Dawson, 
has  received  instructions  to  prepare  plans  for  the 
proposed  extensions  to  the  electricity  works,  for  which 
a  loan  has  been  sanctioned. 

Coventry  T.C. — It  has  been  agreed  to  carry  oul 
improvements  at  the  Holmsdale-road  police-station  a( 
an  estimated  cost  of  £295. 

Halifax  T.C. — The  Tramways  Connnittee  recom- 
mend tlie  'Tection  of  a  waitinp-room  at  Stump  Cross. 

Itchen  U.D.C.— It  has  been  resolved  to  build  an 
isolation  liospital,  at  an  estimated  cost  of  f.l.lSS,  the 
money  to  be  paid  out  of  revenue. 

Oldham  T.C— The  Education  Committee  have 
received  the  sanction  of  the  Board  of  Education  to 
the  building  of  an  infants'  school  at  Northmoor, 

Romsey  T.C— Tenders  are  being  invited  for  the 
erection  of  two  public  conveniences. 

Surbiton  U.D.C — A  fire  which  brok  .  out  last  week 
at  tlie  sewage  works  in  Lower  Marsh-lane  destroyed 
the  roof  of  the  boiler-house,  but  was  prevented  from 
doing  further  damage  to  boilers  or  machinery,  or  an 
adjoining  building.  The  damage,  which  is  covered 
by  insurance,  is  roughly  put  at  £1,.500. 

HOUSING    AND    TOWN  PLANNING. 

Dublin  T.C— The  city  council  on  .Monday  last 
adopted  a  report  from  the  Housing  Committee  recom- 
mending that  the  sum  of  £8,000  be  included  in  next, 
year's  estimates  for  the  erection  of  working-clasr^ 
houses  on  a  portion  of  the  Ormond  Market  site. 

Glasgow  T.C. — The  provision  of  houses  consisting  of 
not  less  than  one  room  and  kitchen,  with  bath-room, 
has  lieen  referred  to  a  special  committee,  with  power 
to  consider  whether  they  should  be  built  upon  cor- 
lioiation  land  or  upon  land  to  be  purchased  or  leased. 

Wednesbury  T.C— The  council  on  Monday  last 
i'.dopted  a  report  dealing  with  the  difficulty  in  wdiich 
the  corporation  was  placed  by  the  Local  Government 
Board  having  refused  to  sanction  a  loan  for  the  erec- 
tion of  twenty-four  artisans'  dwellings  after  the  coun- 
cil had  completed  the  purchase  of  the  site  and  the 
erection  of  a  number  of  the  houses  had  been  completed. 
It  was  stated  that,  as  a  result  of  negotiations,  the 
contract  for  the  purchase  of  the  land  was  to  be  re- 
scinded, and  the  vendor  had  agreed  to  convey  a  por- 
tion of  the  land,  to  be  maintained  by  the  council  as 
an  open  space,  on  condition  that  the  council  carried 
out  their  original  proposal  to  construct  a  new  road 
to  form  an  approach  to  the  new  building  site.  The 
contract  for  the  erection  of  the  houses  w^as  also  to 
be  rescinded,  but  the  council  proposed,  after  the  war. 
and  subject  to  the  consent  of  the  Local  Government 
Board,  to  purchase  for  £1,760  the  eight  houses  which 
had  been  erected. 

Weymouth  T.C— A  sum  of  £10,000  has  been  voted 

lu  the  corporation  by  the  Government  towards  a  hous- 
ing scheme  for  munition  workers. 

Wrexham  R.D.C— The  Broughton  housing  scheme 
li.ns  been  postponed   for   (lie   present. 

REFUSE    GOLLECTIGN    AND    DISPOSAL. 

Aylesbury  U.D.C— The  question  of  erecting  a  refuse 
destructor  in  connection  with  the  electric  power 
station  has  been  referred  to  the  engineer,  Mr.  W.  H. 
Taylor,  and  the  electrical  engineer. 

ROADS    AND    MATERIALS. 

Banffshire    CC— A  report  has  been  submitted  by 

the  County  Road  Board  stating  that  the  reconstruc- 
tion of  part  of  the  Banff  and  Aberchirder  road  had 
been  completed  at  a  cost  of  £3,920,  or  £980  per  mile 


By  doing  the  work  without  a  contract  a  saving  of 
E321  had  been  effected,  and  tools  to  the  value  of  £70 
had  to  be  taken  over.  One-half  of  the  cost  of  the 
road  was  to  bo  met  by  a  grant  from  the  Eoad  Board. 

Chertsey  R.D.C— The  War  Office  have  offered  to 
l)rovide  money  for  the  repair  of  the  military  roads  at 
Chobham. 

Croydon  T.C. — Negotiations  are  in  progress  for  the 
imrchase  of  land,  at  a  co.st  of  £2,250,  for  the  improve- 
ment of  bad  corners  between  Waddon  Park-avenue 
and  Waddon   Court-road. 

Devon  CC — The  council  have  rejected  a  report  by 
the  Main  Roads  Committee  on  the  steps  that  should 
be  taken  to  ensure  the  proper  supervision  of  the  work 
of  maintaining  and  repairing  the  main  roads  in  the 
Barnstaple  Rural  District.  This  stated  that  it  was 
the  duty  of  the  district  surveyor  to  supervise  the  work 
on  118  miles  of  main  roads  and  426  miles  of  district 
roads,  involving  an  expenditure  of  over  £15,000  a 
year,  and  the  committee  were  strongly  of  opinion 
that  it  was  impossible  for  one  man  to  carry  out  the 
\'.ork  in  such  an  area  either  eflftciently  or  economically. 
They  recommended  the  county  council  to  relieve  the 
rural  district  council  of  the  duty  of  maintaining  cer- 
tain main  roads,  and  the  county  council  to  do  the 
work  themselves  by  direct  maintenance.  Mr.  Hurrell, 
moving  the  adoption-of  the  report,  said  the  proposal 
was  to  take  over  70  miles  of  main  roads,  leaving 
Barnstaple  with  48  miles.  Obviously,  the  taking  over 
of  these  roads  by  the  county  would  involve  no  capital 
expenditure,  as  the  county  council  were  already  doing 
the  Bideford  roads  by  direct  labour,  and  had  I  he 
necessary  tools  and  apparatus.  It  appeared  that  the 
rural  council,  which  objected  to  the  committee's  pro- 
posal, had  deferred  the  appointment  of  a  second  sur- 
veyor until  after  the  war,  and  they  claimed  that  in 
this  they  were  acting  in  accordance  with  the  instruc- 
tions of  the  Government  not  at  present  to  appoi.it  to 
office  a   man   who  was  eligible  for   'he  Army. 

East  Preston  (Sussex)  R.D.C— The  surveyor,  Mr. 
('.  W.  Leney,  having  suggested  that  several  roads 
which  had  been  damaged  by  the  rains  sliould  be  re- 
paired with  an  extra  ((uantity  of  flints  in  the 
spring,  Mr.  Schweder  suggested  that,  to  make  a 
good  permanent  job,  they  should  fill  in  the  ruts  with 
granite,  or  use  Tarmac.  He  referred  to  the  great 
improvement  made  by  the  surveyor  in  Goring-lane. 
At  one  time,  he  said,  that  road  was  "  simply  a  mud 
track,"  and  now  it  was  a  splendid  piece  of  road, 
and  a  great  object-lesson  as  to  what  could  be  done 
to  make  a  bad  road  into  a  good  one.  He  gave  the 
surve.yor  all  credit  for  it.  If  more  roads  were  treated 
in  the  same  way  they  would  save  a  great  deal  of 
expense    in   the    future. 

East  Sussex  CC. — The  Roads  and  Bridges  Com- 
niiittee  on  Tuesday  last  submitted  correspondence 
with  the  Road  Board  as  to  the  construction  and  im- 
provement of  the  road  from  Newhaven  to  Seaforf, 
at  a  cost  of  £10,589.  In  this  the  Road  Board  stated 
that  tliey.  could  not  entertain  a  suggestion  by  the 
military  authorities  to  divert  the  road,  this  being 
principally  on  the  ground  of  cost,  but  also  tecause 
the  present  road  had  a  much  better  foundation  than 
could  be  provided  by  the  alternative  road.  The 
board  hoped  that  when  the  new  road  wa.s  completed 
the  county  council  would  agree  to  main  it,  and  that 
it  would  become  a  Class  I.  road. 

Hampton  Wick  U.D.C— The  tender  of  Messrs.  W. 
Bennett  &  Co..  at  £10  4s.  6d.  per  1,000,  has  been 
accepted   for   the   supijly  of  5,000  wood  blocks. 

Leek  U.D.C. — It  is  proposed  to  cai'ry  out  paving  and 
i.liannelling  repairs  in  several  streets. 

Ely  U.D.C. — The  council  recently  decided  to  whiten 

the  kerb.->  of  street  corners  with  a  view  to  lessening 
the  danger  from  darkened  streets  at  night.  In  the 
course  of  the  discussion  Mr.  Burrows  said  that  if  they 
whitened  the  pavement  in  one  street  they  would  have 
to  do  the  work  in  all  streets.  Not  only  that,  if  they 
had  wet  weather,  the  surveyor  and  other  officials 
would  be  running  about  from  morning  to  night 
revvhitening  the  pavements  where  it  had  been  washed 
off  by  the  rain.  It  would  be  a  waste  of  time  and 
money.  The  chairman,  Mr.  W.  Cutlack,  thought  the 
whitening  would  not  wash  off  so  easily,  being  a  special 
composition. 
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Kingsbury  U.D.C. — The  chairman  reported  that  in 
vompaay  with  the  surveyor,  Mr.  R.  C.  Newton,  he 
I'.dd  made  a  thorough  inspection  of  the  roads  of  the 
district,  and  found  that,  with  tlie  heavy  traffic  they 
are  now  called  upon  to  bear,  combined  with  the  wear 
and  tear  which  had  been  put  upon  them  by  the  horses 
stabled  in  the  various  Army  remount  departments  in 
the  district,  much  repairing  was  necessary,  and  in 
some  cases  very  urgent.  This,  he  feared,  would  be 
very  expensive  owing  to  the  difficulty  of  getting  mate- 
rial and  its  high  cost.  In  1912  a  portion  of  the  Kings- 
l)ury  road  near  Kingsbury  Green  was  resurfaced  with 
Tarmac  by  Tarmac  Company,  Limited.  This  firm  had 
iioen  liable  10  the  council  for  the  maintenance  of  this 
portion  of  the  Kingsbury  road  up  to  last  month  :  that 
liability  had  now  ceased.  The  work  had  stood  ex- 
ceedingly well,  and  was  well  suited  for  the  district, 
and  it  was  to  be  regretted  that  the  Middlesex  County 
Council  did  not  see  their  way  to  accept  this  form 
of  macadam  as  suitable  for  this  road,  thereby  prevent 
me  the  council  going  further  with  this  material. 

Manchester  T.C. — At  present  the  city  is  divided  fur 
highway  purposes  into  five  districts  —  Northern, 
Central,  Eastern,  South-western,  and  South-eastern. 
Each  district  is  under  the  rare  of  a  sub-conimittec. 
In  future  it  is  proposed  to  have  six  districts,  the  new 
one  to  be  called  the  Southern  district.  This  added 
district  will  consist  mainly  of  the  present  Wilhington 
area.  For  purposes  of  convenience  and  equalisation  of 
areas  portions  of  the  old  district  will  be  annexed  to 
the  two  adjoining  districts. 

Merthyr  T.C. — The  town  council  have  deferred  the 
consideration  of  a  report  by  the  borough  engineer  and 
surveyor,  Mr.  A.  J.  Marshall,  on  lire  subject  of  war 
economies,  which  amount  already  to  a  total  of  £1,010 
in  i-espect  of  labour.  Mr.  Marshall  stated  :  "It 
must  be  I'emembered  that,  in  order  to  maintain  your 
highways,  main  roads,  and  sewers  in  the  efliciency 
which  we  find  them  to-day  the  present  staff  is  not 
liver-strong,  and  when  it  is  considered  that  at  the 
present  time  we  are  much  below  the  number  of  men 
which  were  allotted  to  each  district  after  the  dismissal 
of  the  thirty  employees  in  1912,  I  would  sti-ongly  urge 
that  before  any  drastic  measui'es  are  adopted  the 
whole  of  the  pros  and  cons  should  be  carefully  dis- 
cussed. You  are  doubtless  aware  that  the  borough, 
duriuL'  the  last  decade,  has  grown  beyond  recognition. 
and  the  ever-increasing  traffic  is  such  that  calls  for 
moi-e  careful  and  improved  roadway  construction. 
With  the  growth  of  the  borough  comes  its  attendant 
evils — viz.,  the  super-imposed  strains  upon  the  sewage 
carrying  capacity  of  the  mains,  which  in  times  of 
heavy  rainfall  is  as  much,  if  not  more,  than  your 
system  can  carry,  and  it  is  with  much  diBiculty  that 
your  obligations  are  fulfilled.  During  the  last  twelve 
months  certain  employees  have  resigned  to  join  his 
Majesty's  Forces,  and  bearing  in  mind  the  cconouiies 
which  are  necessai-y  in  these  abnormal  times  it  has 
l>een  my  constant  endeavour  to  carry  on  the  iici'ii- 
of  the  borough  without  filling  vacancies,  first  havin;:; 
regard  to  the  health  of  the  borough." 

Norfolk  C.C. — The  county  surveyor,    ^fr.   T.    H.    I?. 

Ileslop,  reports  that  it  appears  most  \iiiljkely  IIimI 
the  council  will  be  able  to  obtain  anything  approach- 
ing the  full  quantity  of  granite  allowed  for  in  I  lie 
estimates.  Under  these  circumstances  the  more  im- 
portant roads  must  suffer  considerably,  more  espe- 
cially as  the  traffic  upon  them,  both  for  ordinary  and 
military  purposes,  ha.s  so  much  increased.  The  whole 
of  the  work  upon  the  military  road  and  the  variou.s 
camp-  ill  the  county  carried  out  for  the  War  Office 
i-  now  completed. 

Romsey  T.C. — It  was  reported  by  the  Sanitary  Com 
mittee  that  no  tenders  had  been  received  for  hauling, 
scavenging,  and  street  watering,  and  in  the  circum- 
stances the  council  resolved  to  supply  its  own  team 
labour,  giving  authority  to  the  committee  to  purchase 
fhe  necessary  horses. 

Strood  R.O.C. — An  improvement  is  to  be  carried 
out  at  the  lower  end  of  Wain.scot,  Frind.sbury,  at  an 
estimated  cost  of  £125,  towards  which  fhe  Road  Board 
will  make  a  contribution  of  75  per  cent,  and  the 
county  council   a   moiety  of  the   remainder. 

Walsall  R.D.C. — Referring  to  the  Bii'mingliam  and 
Wal.sall  road,  Mr.  Carter  (Ru.shall)  said  the  neglected 
condition  of  the  road  had  been  very  unfair  to  the 
district  council,  as  motori.sts  were  now  using  the 
by-roads  and  driving  over  Barr  Beacon  in  order  to 
reach  Birmingham.  This  meant  that  the  district 
would  be  put  to  extra  expense  for  the  upkeep  of  the 
roads  for  which  they  were  responsible  simply 
because  the  county  road  had  been  allowed  to  get  out 


of  repair.  The  chairman,  iMr.  E.  H.  Barnett,  who  is 
a  member  of  the  county  council,  said  the  County 
Roads  Coaiimittee  had  recently  paid  a  visit  of  inspec- 
tion to  this  road,  and  if  was  now  being  greatly  im- 
prov-ed. 

Weybridge  U.D.C. — It  was  agreed  recently  to  levy 
a  rate  of  Is.  7d.  in  place  of  Is.  6d.,  as  proposed  by 
the  Finance  Committee,  in  order  principally  to  im- 
prove the  condition  of  the  roads,  which  were  stated 
to  he  frettia«-  into  a  bad  state. 

Worthing  T.C. — Councillor  Gardiner,  in  submitting 
the  report  of  the  Highways  Committee,  assured  the 
council  that  the  necessity  for  economy  was  well  in 
mind.  The  attention  given  at  intervals  to  the  tarred 
roads  was  not  extravagance,  but  economy.  The  sur- 
veyor, Mr.  F.  Roberts,  had  specialised  on  these  tarred 
clinker  roads,  and  there  were  some  12  miles  in  the 
borough.  They  hoped  to  extend  them,  and  this  would 
be  done  without  extra  cost.  For  the  last  10  years 
the  tarred  clinker  roads  had  cost  no  more  than  they 
did  before,  and  they  had  i-eceived  very  many  com- 
pliments as  to  their  satisfactory  condition. 

SEWERACE    AND    SEWASE    DISPOSAL. 

Acton  U.D.C.  -A  ivpoi  (  has  bcni  suhniittcd  stating 
lliat  Sir  Alex.  Biiinie  had  been  instructed  by  a  com- 
mittee to  include  in  his  plans  and  estimates  for 
extending  the  relief  sewer  along  Willesden-lane  pro- 
vision for  the  drainage  of  the  large  factories  now  being 
erected  in  that  thoroughfare.  The  report  further, 
stated  that  the  committee  had  also  instructed  him  to 
report  separately  on  the  cost  of  providing  a  sewer  to 
bring  the  storm  wat^r  from  Old  Oak  Common-lane 
district  to  the  sewage  pumping  station  at  such  a  level 
as  to  discharge  the  storm  water  into  the  sewer  of  the 
London  County  Council  by  gravity.  At  present  the 
storm  water  from  that  area  had  to  be  pumped  up  at 
the  sewage  pumping  station,  and  the  new  sewer  would 
materially  reduce  the  annual  costs  for  pumping.  The 
council  was  now  informed  that  it  was  proposed  to 
make  a  fresh  route  for  the  northern  relief  sewer,  and 
that  the  matter  would  be  discussed  at  the  next  meet- 
ing of  the  committee, 

Corl<  T.C— The  city  surveyor,  Mr.  J.  F.  Delaney, 
is  preparing  a  report  on  the  ventilation  of  the  city 
sewers. 

East  Grinstead  U.D.C— It  was  reported  oii  Monday 
last  that  the  sale  of  bullocks  at  the  sewage  farm  had 
realised  £420,  leaving  a  nett  profit  of  CI 24. 

Naas  U.D.C — The  council  have  approved  the  plans 
of  the  sewerage  scheme,  and  forwarded  them  to  the 
Loral  Government  Board   for  approval. 

Nantwich  U.D.C — While  approving  the  amended 
plans  of  the  sewerage  scheme,  the  Local  Government 
Board  intimate  that  the  execution  of  the  work  must 
be  postponed. 

Portland  U.D.C. — Certain  necessary  repairs  to  the 
Chesil  sewer  outfall  are  to  be  carried  out  by  Messrs. 
.Irsty  &  Baki-r,  at  an  estimated  cost  of  £120. 

WATER,    CAS,   AND     ELEGTRiOTY. 

Bishop  Auckland  U.D.C.  It  has  been  agreed  to 
Instal  a  suctiou-gas  plant  at  the  West  Hill  water- 
works, at  an  estimated  cost  of  £2,000. 

Brighton  T.C. — The  electricity  engineer  presented 
a  report  stating  that  the  installation  of  electric  light 
in  fhe  artisans'  dwellings  in  Tillstone-street  has  now 
been  in  use  for  a  complete  twelve  months  to  June 
last,  that  installations  have  been  fitted  in  forty-four 
of  the  houses  with  a  total  of  278  lamps,  supplied  by 
fifteen  services  off  the  mains,  that  the  total  revenue 
derived  was  £49,  and  that  the  average  cost  to  each 
house  worked  out  at  od.  per  week.  The  committee 
have  decided  that  dwellings  not  yet  wired  for  elec- 
tricity are  to  be  wired  as  they  become  empty. 

Cheltenham  T.C — The  last  report  of  the  electricity 
undertaking,  which  included  eight  months  of  the  war 
)ieriod,  showed  a  nett  profit  of  £1,043. 

Edinburgh  T.C — The  city  council  on  Tuesday 
.■i|i|>rovcd  a  recommendation  by  the  Electric  Lighting- 
Conimiftee  to  accept  the  tender  of  Messrs.  Vickers, 
at  C23.251,  for  turbines  and  alternators  for  the  new- 
power  station  at  Portobello,  and  a  tender  at  £7,611 
for  condensing  plant.  The  chairman  of  the  committee 
said  they  were  advised  to  accept  the  tenders  now,  as, 
according  to  expert  opinion,  material  would  be  dearer 
after  the  war. 

Erith  U.D.C — The  tender  of  Messrs.  Fraser  & 
Chalmers,  at  £10,432,  has  been  accepted  for  the  sup- 
ply of  a  turbo-alternator  and  condensing  plant  for 
the  electricity  works. 
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Horsham  R.D.C.— The  Local  Goveniinent  Board 
wrote  asking  the  council  to  consider  the  desirability 
of  taking  action,  with  a  view  to  continuing  the  sup- 
ply of  water  for  Broadbridg©  Heath  by  endeavouring 
to  obtain  a  lease  of  the  North  Sussex  Gas  and  Water 
Company's  undertaking.  The  council  subsequently, 
in  committee,  considered  terms  for  an  expert  report 
upon  the   undertaking. 

Ivybridge  U.D.C. — The  seal  of  the  council  has  been 
affixed  to  the  loan  of  £4,000  for  the  new  watei-works 
scheme. 

Lancaster  T.C. — Application  is  to  be  made  lor  a 
Provisional  Order  for  the  extension  of  the  gasworks, 
at  an  estimated  cost  of  .£80,000. 

Lurgan  U.D.C. — It  was  announced  on  Monday  that 
tire  Treasury  had  withheld  their  consent  to  the 
council  borrowing  £50,000  for  the  purchase  of  the 
gasworks,  which  were  to  have  been  taken  over  on 
October  1st  by  the  council,  and  that  arrangements 
had  been  made  with  the  directors  of  the  gas  com- 
pany to  continue  running  the  works  for  the  present. 

Portrush  U.D.C. — An  intimation  has  been  received 
from  the  Board  of  Trade  giving  consent  to  the  pro- 
posed generating  station  for  the  council's  electricity 
supply  works. 

Stepney  B.C. — The  Electric  Supply  Committee 
reported  recently  that  the  increase  in  the  income  of 
the  electricity  undertaking  last  year  was  £7,197  upon 
the  total  of  the  previous  year.  There  would  be  car- 
ried to  nett  revenue  account  £45,000,  compared  with 
£44,387  in  the  previous  year.  The  average  price  per 
unit  for  lighting  purposes  was  under  2d.,  and  for  power 
purposes  under  Id.— cheaper,  a  councillor  stated,  than 
at  Chicago,  whieli  was  tienerally  known  as  the  model 
electric  city. 

MISCELLANEOUS. 

Axminster  U.D.C. — The  council  have  rejected  a 
recommendation  to  repair  the  six  seats  on  the  high- 
way, it  being  stated  that  "  no  one  could  sit  on  the 
highway  in  the  fine  weather  owing  to  the  dust."  All 
the  seats  in  the  urban  area  are  to  be  removed  and 
stored. 

East  Sussex  C.C. — A  report  with'  respect  to  sea 
defence  works  at  Rottingdean  and  Saltdean,  for  which 
a  sum  of  £5.000  had  been  previously  voted,  was  sub- 
mitted by  Alderman  Godwin  King,  who  stated  that 
the"  Roads  and  Bridges  Committee  had  decided  that 
it  would  be  advisable  to  dump  more  shingle.  Eighteen 
months  ago  the  council  authorised  £200  to  be  spent 
experimentally  in  this  way,  and  _  the  shingle  was 
dumped  beside  a  particular  wall.  '  Several  members 
inspected  the  works,  and  were  all  impre.«sed  with  the 
advantage  of  dumping  shingle  as  a  means  of  protect- 
ing the  existing  works.  The  committee  had  therefore 
authorised  the  chairman  and  vice-chairman  to  buy 
or  arrange  for  the  dumping  of  more  shingle  as  they 
thought  fit,  with  the  proviso  that  the  total  amount 
to  be  expended  on  the  existing  contract  and  on  the 
dumping  of  shingle  must  not  exceed  the  £5,000  voted 
by  the  council. 

Weybridge  U.D.C. — It  has  been  agreed  to  obtain 
estimates  for  the  supply  of  1,000  ft.  of  fire  hose  with 
instantaneous  couplings. 


PERSONAL. 


"Golden  Dustman's"  Romance.  —  "The  Golden 
Dustman  "  is  dead.  Mr.  Charles  Murrell,  the  man 
who  is  said  to  have  made  a  fortune  out  of  the  con- 
tents of  London's  dustcarts,  was  given  the  title  for 
a  very  different  reason  that  Dickens  gave  it  to  Nico- 
demus  BoflBn  in  "  Our  Mutual  Friend."  The  real 
"Golden  Dustman."  we  read  in  the  WecMi/  Dkpalch, 
took  a  little  strip  of  land  running  down  to  the  water's 
edge  a  few  yards  from  Blackfriars  Bridge  some  twenty- 
five  years  ago.  He  also  bought  one  or  two  of  the 
barges  that  drift  silently  on  the  tide  down  to  Barking. 
Then  he  started  to  create  the  business  that  made  him 
famous.  There  were  other  competitors  in  the  field, 
but  gradually  he  got  a  footing,  and  secured  contracts 
for  taking  away  tons  of  refuse  from  those  London 
boroughs  which  are  unable  to  dispose  of  their  refuse 
like  other  authorities  further  away  from  the  City. 
Soon,  instead  of  shifting  a  few  hundred  tons,  he  was 
moving  thousands  of  tons  a  week.  His  flotilla  of 
bargesgrew  into  a  large  fleet  manned  by  large  num- 
bers of  "the  famous  race  of  Thames  bargemen.  There 
came  streaming  into  Upper  Ground-street  to  his  wharf 
the  dustcarts  of  London.  Recently  the  "  Golden  Dust- 
man "  has  been  shifting  in  his  eighty  barges  about 
1,000  tons  of  refuse  a  day— something  like  2.50,000  tons 
a  year;  With  the  death  of  the  "  Golden  Dustman  " 
goes  one  of  the  romantic  figures  of  modern  London — 
a  figure  such  as  only  London  could  have  created. 


Mr.  Stephen  MucDouagh  has  been  appointed  assist- 
ant county  surveyor  of  Leitrim. 

Mr.  W.  J.  Edwards  has  l)cen  aijpointed  surveyor  to 
the  Abergele  Urban  District  Council. 

Mr.  W.  J.  Goode,  surveyor  to  the  Buckfa.stleigh 
Urban  District  Council,  is  about  to  take  up  a  similar 
position  at  Street. 

Mr.  W.  A.  Jackson,,  surveyor  and  inspector  to 
the  MaJlton  Urban  District  Council,  has  been  voted 
an.  increase  of  salary. 

Mr.  William  Hendry,  burgh  surveyor  of  Buckie,  has 
been  appointed  to  the  additional  post  of  sanitary  in- 
spector, at  an  increase  of  £10  to  his  salary. 

Mr.  A.  P.  Horsley,  borough  engineer  and  surveyor 
of  Hartlepool,  has  been  appointed  architect  to  the 
education  authority,  and  has  had  his  salary  increased 
by  £50  ijer  annum. 

Mr.  T.  L.  Hustler,  borough  surveyor  and  engineer 
of  Shoreditch,  who  has  been  appointed  a  lieu- 
tenant in  His  Majesty's  Forces,  has  been  presented 
with  a  service  sword  and  a  full  camp  kit,  as  a  mark 
of  esteem  from  the  officials  at  the  town  hall. 

Mr.  E.  K.  Halls,  chief  clerk  in  the  offices  of  Mr. 
F.  W.  Pearce,  surveyor  to  the  Twickenham  Urban 
District  Council,  who  has  been  granted  permission 
to  join  His  Majesty's  Forces,  is  the  only  remaining 
member  of  the  surveyor's  permanent  staff,  four  being 
already  absent  on  service.  The  council  are  at  present 
paving  to  members  of  the  staff  war  allowances  to  the 
extent  of  £1,000'  a  year. 

Mr.  W.  G.  Cross,  assistant  borough  surveyor,  Rich- 
mond, Surrey,  has  recently  received  a  commission 
as  captain  in  the  5th  Laboiu'  Battalion,  Royal  Engi- 
neers, and  is  now  on  active  service  in  France.  Mr. 
A.  J.  Mahoney,  clerk  in  the  borough  surveyor's 
office,  has  also  received  a  temi>orary  commission  in 
the  Indian  Army,  having  been  transferred  from  the 
6th  East  Surrey  (Territorials),  which  regiment  has 
been  in  India  for  several  months. 


Tlie  recent  death  of  Sir  Thomas  Bucknill,  the  famous 
and  popular  judge,  reminds  us  that  exactly  ten  years 
ago  his  son,  Mr.  Alfred  Bucknill,  married  Miss 
Boulnois,  on©  of  the  dau.ghters  of  the  well-known 
numicipal  engineer,  Mr.  H.  Percy  Boulnois.  Mr. 
Bucknill  is  a  barrister,  but  early  in  the  war  he 
applied  for  and  obtained  a  commission  in  the  Surrey 
Yeomanry,  and  is  nOAv  a  Captain  in  that  regiment, 
uhich  may  at  any  time  be  ordered  to  the  front. 

OBITUARY. 

Mr.  John  H.  Chubb,  who  until  recently  held  the 
position  of  surveyor  and  sanitary  inspector  to  the 
East  Kerrier  Rural  Disitrict  Council,  died  recently, 
we  regret  to  state. 

Second-Lieutenant  Anthony  Walter  Brook  Kitchen. 
7th  Royal  West  Surrey  Regiment,  only  son  of  Mr. 
Brook  Taylor  Kitchen,  the  architect  to  the  Local 
Government  Board,  was,  we  regret  to  state,  killed 
while  on  active  service  in  Flanders  on  September  25th. 


The  Civic  Engineer's  Who's  Who,  compiled  by  the 
editor  of  The  Surveyor  ajtd  Muxicipal  and  Coitnty 
Engineer,  for  a  second  annual  issue  is  remarkably 
complete.  The  biographical  matter  is  full  and 
methodically  arranged.  The  book  is  published  by  the 
St.   Bride's  Press,  Limited. — Liverpool  Coxirirr. 

Walsall  improvement  Scheme  Vetoed. — It  is  under- 
stood that  the  Local  Government  Board  have  intimated 
that  they  cannot  see  their  way  to  sanction  the  scheme 
submitted  to  them  by  the  Walsall  Town  Council  for 
widening  Lower  Bridge-street — one  of  the  principal 
business  thoroughfares  of  the  town — at  a  cost  esti- 
mated at  £40,000. 

St.  Asaph  Surveyor  and  His  Staff.— At  the  St. 
.Vsaph  (Flint)  Rural  District  Council  recently,  a  dis- 
cussion took  place  in  regard  to  the  power  of  the  higli- 
way  surveyor,  Mr.  J.  Lloyd,  over  the  men.  The 
surveyor  said  that  as  things  were  at  present  he  had 
little  or  no  authority  over  the  men,  who  for  the  most 
part  simply  considered  him  his  equal.  Foi-merly  he 
had  full  control  of  the  men  for  twenty  years  or  more, 
but  since  the  council  as  a  body  liad  exercised  the 
control  he  was  looked  upon  by  some  as  a  sort  of 
nobody,  and  he  confessed  it  made  him  look  rather 
small."  It  was  eventually  decided  that  the  surveyor 
should  again  have  full  control  over  the  men. 


AND   COUNTY  ENGINEER. 
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CANDY   FILTERS   AT  WINDSOR. 


(By  a   Correspondent.) 

The  Candy  Declor  system  of  bacterial  puiificatioii 
has  lieen  adopted  to  ensure  the  purity  of  the  water 
supply  to  the  borough  of  Windsor,  as  also  to  Eton 
(iacludiug  the  college),  and  to  the  troops  in  the  dis- 
trict, and  the  installation  was  recently  formally  put 
into  operation  in  the  presence  of  the  mayor,  the 
deputy  mayor,  aldermen,  councillors  and  officials,  in- 
cluding the  borough  surveyor  and  waterworks  engi- 
neer, Mr.  E.  A.  Stickland,  and  the  medical  officer 
of  health.  Among  the  visitors  were  the  chairman  of 
the  Eton  Urban  District  Council,  the  chairman  of  the 
Keading  Waterworks  Committee,  and  Mr.  F.  Pullen 
Candy  (ol  the  Candy  Filter  Company,  Limited). 

Prior  to  the  opening  ceremony,  the  mayor,  Mr. 
Councillor  W.  Carter,  entertained  the  assembled  com- 
I>any  at  lunclieon,  and  in  the  course  of  his  speech 
referred  to  the  kindness  and  courtesy  of  the  Reading 
Corporation  in  permitting  the  Windsor  Corporation 
to  investigate  the  Candy  filtration  system  as  used 
by  that  town  with  such  success. 

The  chairman  of  the  Reading  Waterworks  Com- 
mittee, Mr.  Alderman  T.  B.  Parfitt,  iu  an  interesting 


Candy  Filter  Instaluation   at  WiNnsoii. 

speech,  described  the  Reading  water  supply  (which 
is  taken  from  the  navigable  river  Kennet),  and  set 
forth  the  reasons  that  led  to  the  adoption  of  the  Candy 
Declor  filters  by  his  town. 

Tlie  installation  at  the  Windsor  waterworks  con- 
sists of  six  patent  Candy  Declor  pressure  filters;  each 
filter  is  8  ft.  3  in.  internal  diameter  by  18  ft.  high, 
and  is  constructed  of  mild-steel  plates  to  withstand  a 
working  pressure  of  100  lb.  to  the  square  inch. 

The  filters  have  been  laid  down  by  the  corporation 
in  order  to  ensure  that  the  water  shall,  from  a  bac- 
teriological point  of  view,  be  always  as  safe  and 
excellent  as  it  is  chemically  and  physically.  The 
function  of  the  Declor  filters  is  to  destroy  any  patho- 
genic l)ac.leria  that  may  accidentally  obtain  access  to 
the  wells,  and  so  to  safeguard  the  health  of  the 
borough  in  this  particular  direction. 

The  destruction  of  the  pathogenic  bacteria  is 
effected  by  the  addition  to  the  water,  previous  to  pass- 
ing through  the  filters,  of  a  minute  dose  of  a  .solution 
containing  free  chlorine. 

It  is  now  an  admitted  scientific  fact  that,  with  an 
ordinary  good  drinking  water,  the  addition  of  1  part 
of  free  chlorine  to  1.000,000  parts  of  water  will  abso- 
lutelv  ensure  tlie  destruction  of  the  pathogenic  bac- 
teria  responsible  for  water-borne  disease. 

This  exc-eedingly  small  quantity  of  free  chlorine, 
although  so  deadly  to  the  bacteria,  is  quite  harmless 
to  human  beings;  but  as,  for  various  reasons,  it  is 
not  advisable  that  a  public  water  should  contain  free 
chlorine,  the  Candy  Declor  filters  are  so  constructed 
that  the  free  chlorine  is  eliminated  after  it  had  de- 
stroyed the  objectionable  bacteria. 

The  Windsor  water  supply  is  obtained  from  wells 
on  Tangier  Island,  the  water  from  the  wells  being 
pumped  by  hydraulic  or  electric  power,  as  the  case 
may  be,  into  the  mains.  The  water,  however,  does 
not  now  go  direct  into  the  mains  from  the  pumps, 
but  is  diverted,  so  that  it  first  passes  through  the 
Candy  Declor  filters. 

A  low-pressure  turbine  is  placed  in  the  12-in.  pipe 
leading  to  the  filters,  this  turbine  being  so  constructed 
that  its  speed  of  rotation  is    proportionate    to    the 


volume  of  water  passing  at  any  given  time.  A  small 
ram  pumjD  (provided  in  duplicate)  is  worked  from  a 
coumer-shaft  driven  by  the  turbine,  and  this  ram 
jiump  is  continually  injecting  into  the  water  passing 
to  the  filters  a  solution  of  calcium  hypochlorite,  so 
that  the  water  here  receives  its  correct  dosage  of  free 
chlorine.  The  .solution  of  calcium  hypochlorite  is 
contained  in  a  small  tank,  and  the  ram  pump  draws 
direct  from  the  solution  tank,  which  is  also  in  dupli- 
cate. 

After  its  chlorination  the  water  flows  along  the 
filter  mains,  and  by  branches  is  sub-divided  and 
passes  equally  into  the  filters,  each  of  which  is 
arranged  for  dealing  with  up  to  a  maximum  of  8,000 
gallons  per  hour,  .so  that  the  installation  is  capable 
of  dealing  with  well  over  1,000,000  gallons  per  twenty- 
four  hours. 

The  treated  water  enters  tlie  filters  at  the  top,  and, 
after  passing  slowly  down  through  them,  flows 
through  l)ranch  pipes  from  the  bottom  into  a  biancli 
main,  and  thence  to  the  town  supfily. 

Tlu:  upper  part  of  each  filter  contains  a  bed  of 
silica  sand  and  gravel,  which  serves  as  a  protecting 
layer  to  the  deohlorinating  bed  that  is  placed  in  the 
lower  part. 

In  addition  to  containing  the  silica  bed,  the  upper 
and  middle  part  of  each  filter  is  arranged  to  act  as 
a  contact  tank,  so  that  the  free  chlorine  remains  in 
contact  with  the  water  for  a  period  of  alxiut  half  an 
hour  from  the  time  of  entering  the  filter  to  the  time 
the  chlorine  is  eliminated.  This  elimination  takes 
place  in  the  dechlorinating  bed,  which  is  situated  in 
the  lower  portion  of  the  filter.  The  .active  dechlorina- 
ting agent  is  a  special  granular  insoluble  carbona- 
ceous material  which  rests  upon  graded  layers  <  f 
silica,  supported,  like  the  silica  sand  bed,  on  a  per- 
forated floor. 

The  filler  contains  suflicient  of  the  dechlorinating 
material  to  last  for  a  year's  working,  and  when  frash 
material  is  required  the  old  can  be  readily  removed 
through  manholes  provided  for  the  purpose,  and  fresh 
material  |)ul  in  its  iilace— an  operation  that  can  be 
performed  in  a  few  hours. 

Sampling  tajis  are  provided  from  which  the  water 
iMu  be  drawn  before  and  after  treatment,  fo  tlvit  tests 
of  the  process  can  he  made  at  any  time. 

The  patent  Declor  filters  (of  which  the  Candy  Eilter 
Company,  Limited,  Westminster,  London,  are  the 
sole  makers)  have  been  adopted  by  many  important 
towns.  The  War  Ofltice  liave  also  adopted  the  Candy 
Declor  filters  for  the  supply  in  bulk  of  water  to  various 
camps. 

The  Royal  Sanitary  Institute  of  Great  Britain  pre- 
sented, in  1913,  their'highest  award— the  Silver  Medal 
—to  the  Candy  Filter  Company  for  the  Declor  process 
after  a  long  and  searching  investigation  conducted  by 
their  judges,  comprising  some  of  the  most  eminent 
engineers  and  scientists  of  the  day. 


Women  Tram  Conductors — Following  the  example 
set  in  other  depailments  of  the  public  service,  the 
Tramways  Committee  of  the  Nottingham  Corporation 
ju-opose  to  employ  women  conductors  as  an  experi- 
ment. They  will'  receive  the  full  rate  of  pay  which 
has  hilherto"  lieeu  in  ojioation. 

Chadwick  Public  Lectures.—"  Emergency  Military 
Hospital  Construction  "  will  be  the  title  of  a  Chad- 
wick Public-  Lecture  to  be  delivered  at  the  Royal 
Institute  of  British  Architects  on  Wednesday,  Novem- 
Vier  10th,  by  Mr.  A.  Saxon  Siiell,  f.r.i.b.a.  On  the 
following  Wednesday,  November  17th,  at  the  Royal 
Sanitary  Institute,  90  Buckingham  Palace-road,  S.W., 
Mr.  W.  E.  Riley,  k.k.t.b.a.,  superintending  architect 
to  the  London  County  Council,  will  be  the  lecturer, 
and  will  submit  "  Some  Conclusions  on  Housing  our 
Workers."  At  both  lectures  the  chair  will  be  taken 
at  8.15  p.m.    Admission  will  be  free. 

"Dowsing"  in  the  Dardanelles.— Along  a  certain 
section  of  the  trenches  in  GkiUipoli,  a  R.A.M.C. 
officer  iust  back  tells  me  (says  a  writer  in  the 
London  Evening  Ntta)  there  was  a  great  scarcity  of 
water  and  the  officer  in  charge  was  a  little  per- 
plexed when  one  of  his  "Tommies,"  a  sturdy  Welsh 
miner  undertook  to  procure  a  good  supply.  Cut- 
ting a'  sapling  for  divining  rod,  the  miner  proceeded 
to  "dowse"  over  some  dead  ground  behind  the 
post.  His  air  of  confidence  was  amazing,  and  only 
a  few  minutes  elapsed  before  he  jerked  his  twig 
down  and  said  laconically.  "We'll  dig  here."  He 
and  his  chum  would  accept  no  help,  but  straightway 
commenced  digging  operations,  and  were  rewarded 
a  few  feet  down  with  a  good  sup|)ly  of  water. 
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MUNICIPAL   WATERWORKS   ASSOCIATION. 

ANNUAL    MEETING   iN    LONDON. 

The  annuiil  meeting  ol  the  Municipal  Waterworks 
Association,  whicli  has  now  completed  the  fourtli 
year  of  its  exisitence,  was  held  at  tlie  offices  of  the 
Metropolitan  Water  Board,  London,  on  Friday  last. 
Councillor  Archibald  Campjbell,  sub-convener  of  tire 
Glasgow  Water  Committee,  who  has  held  the  office 
of  i>resident  dnring  the  past  two  years,  occupying 
lire  chair.  The  report  of  the  executive  committee 
shows  that  th«  membership  of  the  association  has 
now  reached  132,  representing  forty-seven  municipal 
water  authorities  responsible  for  the  supply  of  water 
to  a  population  of  17,000,000.  and  involving  a  capital 
expenditure  of  some  £108,000,000.  Hitherto  member- 
ship has  been  restricted  to  representatives  of  muni- 
cii^al  corporations  or  water  boards  in  the  United 
Kingdom  supplying  water  to  populations  of  over 
riO.OOO,  but  at  Friday's  meeting  it  was  decided  that 
I'epresentatives  of  authorities  sujaplyiug  populations 
of  over  20,000  should  in  future  be  eligible  for  election. 

Referring,  in  the  course  of  an  address,  to  the 
recently  issued  Govermnent  return  as  to  water  under- 
lakings  in  England  and  Wales,  Councillor  Campbell 
expressed  the  opinion  that  this  document  contained 
the  beginnings  of  a  department  of  the  Local  Govern- 
ment Board  which  would  presumably  lead  up,  sooner 
or  later,  to  the  mapping  out  of  this  country  into 
watershed  areas  on  the  lines  of  the  recommendations 
of  several  Royal  Commissions  and  Select  Com- 
mittees of  the  past.  But  it  was  to  be  feared,  he 
added,  that  the  war  was  going  to  interfere  in  many 
ways  with  many  matters  of  progress  and  reform  in 
the  domeiitic  affairs  of  the  country,  and  it  would  be 
left  for  many  years  to  come  to  the  different  authori- 
ties and  localities  to  safeguard  their  own  interests. 
If  this  prognostication  were  sound  there  would 
apjjear  to  be  all  the  more  reason  why  the  associa- 
tion should  continue  to  enlarge  its  activities  with 
a  view  to  mutual  protection,  instruction,  and  sup- 
port of  the  objects  for  which  the  organisation  was 
fornred.  The  incidence  of  taxation  of  water  under- 
takings by  local  authoritie.s  was  on©  of  the  matters 
that  had  engaged  the  attention  of  the  executive  com- 
mittee during  the  i^ast  year.  The  jjractice  in  Scot- 
land was  that  these  undertakings,  as  in  the  case  of 
similar  clas.ses  of  municipiil  undertakings,  were 
rated  on  their  whole  value  by  county  authorities  and 
on  one-fourth  the  value  by  burgh  authorities.  This 
system  was  uniform  in  Scotland,  but  in  England 
the  practice  was  almost  as  varied  as  the  inidertakiugs 
themseives,  and  no  undform  system  of  rating  pre- 
vailed. He  thought  it  might  be  a  matter  for  the 
representatives  of  such  undei'takings  in  England  to 
move  towards  obtaining  a  fair,  equitable,  and  uni- 
form system,  having  in  view  something  even  better 
than  that  in  practice  in  Scotland,  in  which  case  he 
had  no  doubt  Scotland  would  find  it  easy  to  partici- 
pate in  the  improved  conditions. 

NEW    PRESIDENT'S    ADDRESS. 

Lieut.-Colonel  Porter,  chairman  of  the  Liverpool 
Corjioration  Waterworks  Conuuittee,  was  elected 
president  for  the  ensuing  year. 

Returning  thanks  for  the  honour  conferred  upon 
hdm,  he  remarked  that  the  terrible  disasters  that 
had  overwhelmed  civilisation  woidd  liave  the  effect 
very  largely  of  ctirtailing  our  domestic  legislation, 
especially  in  the  direction  of  the  national  conserva- 
tion of  the  water  supply  of  the  three  kingdoms.  This 
ought  to  strengthen  the  intention  of  the  Municipal 
Waterworks  Association  not  only  to  safeguard  our 
mutual  interests,  but  to  eudeavoiu'  to  bring  some 
harmony  and  concord  where  otherwise  there  might 
be  dissensions  and  conflicting  interests  in  the 
scramble  tor  water  sources,  to  avoid  the  wasteful  ex- 
penditure of  public  money  on  Parliamentary  counsel 
and  expert  witnesses  in  the  committee-rooms  at 
Westminster,  and  to  jirevent  as  far  as  possible 
W'asteful  litigation. 

The  hanging  up  of  legislation,  the  president  went 
on,  would  appear  to  indicate  the  desirability  of  this 
association  enlarging  its  sphere  of  influence.  It  might 
be  said  with  truth  that"  the  number  of  subjects  in 
which  the  smaller  authorities  were  in  accord  with 
the  larger  authorities  was  much  greater  and  more 
important  than  those  subjects  where  there  might  not 
be  a  <'omplete  sympathy,  and  it  would  appear  to  be 
desirable  that  the  association  should  be  a  forum  both 
for  the  concentration  of  effort  where  general  unani- 
mity prevailed,  and  for  the  removal  or  smoothing 
down  of  difficulties  where  local  interests  might  Ijc 
thought  to  clash. 


One  result  which  would  flow  from  such  a  policy 
would  be  that  the  waste  of  ratepayers'  money  in 
private  Bill  legislation  miglit  be  largely  avoided,  for 
it  would  be  quite  possible  for  the  association  to 
arrange  amicably  for  the  proper  allocation  of  water 
supplies  or  the  framing  of  en  route  clauses  or  bulk 
supplies  without  fighting  the  matters  out  in  the  Jnost 
expen>i\f  ni:iiiiii'i  |iii:--ilili-  -n.-miely,  by  learned  coun- 
sel   ami    lllr    r\|"Ml     UllllCS^,-S. 

Still  aUMtlii]  li-.itine  fnr  luulual  u.sefulness  and  the 
safeguarding  of  the  jatepayers'  purse  was  suggested 
in  the  matter  of  litigation.  HrCving  regard  to  the 
extraordinarily  complex  condition  of  water  legislation, 
both  local  and  general,  litigation  must  arise;  but  it 
seemed  to  be  unfair  that  one  unhappy  water  authority, 
vvliere  some  particidar  point  had  liappened  to  crop 
up,  should  be  called  upon  to  fight  perhaps  a  very 
important  principle  right  through  to  the  House  of 
Lords,  not  only  for  its  own  benefit,  but  for  theJjenefit 
of  scores  of  other  authorities.  It  ought  to  be  possible 
so  to  arrange  through  the  association,  when  any  legal 
dispute  of  a  general  nature  arose,  that  some  effort 
shovdd  be  made  to  spread  the  expense  over  all  those 
who  were  concerned  in  securing  a  satisfactory 
decision. 

He  also  hoped  to  see  the  association  extending  its 
activities  in  the  direction  of  securing  a  little  more 
uniformity,  not  only  as  regarded  charges  under  all 
its  several  heads  of  domestic,  non-domestic,  meter, 
trade  and  bulk,  but  also  with  a  view  to  tlie  presenta- 
tion of  accounts  in  a  form  that  would  pei  init  of  some- 
thing approaching  standardisation. 

The  question  of  securing  a  standard  form  of  water 
analysis  had  been  before  the  association,  and  it  was 
to  be  hoped  that  in  the  near  future  the  co-operation 
of  the  chemical  and  bacteriological  experts  would 
fiuible  something  to  l>e  done  in  this  direction. 

The  vexed  question  of  the  basis  of  rating  water- 
works would  also  require  further  consideration,  espe- 
cially in  view  of  the  Metropolitan  Water  Board's  dis- 
pute with  the  Ghertsey  Union,  although  the  different 
terms  upon  which  money  could  be  borrowed  in  the 
future  must  change  the  aspect  of  this  particular  sub- 
ject. 

The  future  had  indeed  a  large  number  of  problems 
before  it — engineering,  scientific,  financial.  Parlia- 
mentary, legal,  and  administrative — and  it  wa.s  with 
a  conviction  that  the  association  would  prove  itself 
to  be  of  considerable  utility,  not  only  to  the  member- 
ship, ))ut  to  the  nation  at  large,  that  lie  took  some 
piide  in  accepting  llie  presidency  of  the  association. 


Obstructions  in  Sewers The  Worsley  Urban  Dis- 

luct  Council  have  recently  experienced  considerable 
trouble  through  one  of  their  18-in.  sewer  mains  in 
Walkden-road  becoming  partially  blocked  up.  Rods, 
chains,  &c.,  were  used,  but  were  of  no  avail.  The 
sewage  had  risen  to  a  height  of  8  ft.  in  the  manhole 
chamber  owing  to  the  heavy  rain  and  the  blockage 
in  the  sewer.  Mr.  Howard,  the  surveyor,  secured  the 
loan  of  Caine's  sewer  plough  and  cleanser  from  the 
Eccles  Corpoiation,  and  although  the  distance  between 
the  manholes  w-as  104  yds.,  the  obstruction  was  cut 
through  in  a  very  short  time  with  the  machine.  Mr. 
James  Caine,  the  Eccles  drainage  inspector,  took 
charge  of  the  operations,  and  was  complimented  on 
the  efficiency  of  the  machines  which  he  has  invented. 

Local  Authorities'  Economies The  President  of  the 

Local  Government  Board  was  asked  in  the  House  of 
Commons  whether  the  reports  asked  for  by  his  circu- 
lar letter  of  August  4th,  as  to  the  nature  and  extent 
of  any  savings  which  local  authorities  had  been  able 
to  effect,  were  being  regularly  received  from  such 
authorities  throughout  the  country ;  whether  he  was 
able  to  state  that  substantial  econojnies  had  been  or 
were  being  made  by  such  authorities;  and  whether 
he  could  take  steps  to  make  the  information  contained 
in  the  above-mentioned  reports  available  to  the  local 
authorities  in  order  to  assist  them  in  making  savings. 
In  reply,  Mr.  Long  stated  that  a  great  many  reports 
had  been  received  showing  savings  which  local  autho- 
rities had  been  able  to  effect.  Some  of  these  were 
substantial  and  involved  a  material  reduction  of  rates. 
The  reports  were  not  usually  in  a  form  which  would 
be  of  much  assistance  to  other  local  authorities^  in 
their  consideration  of  economies,  and  his  own  view 
was  that  the  best  results  were  obtained  by  careful 
study  of  details  in  connection  with  the  particular  cir- 
cumstances of  each  authority.  He  had,  however, 
taken  steps  to  give  publicity  through  the  Press  to 
any  information  received  which  seemed  likely  to  be 
useful  to  local  authorities  in  general. 


OCTOBEU   S.    ISUo. 


AND  COUNTY  ENGINEER. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 
Is  dt  not  rather  to  be  regretted  tluit  tho  lustifvilo 
of  Sanitary  Engineers  at  their  opening  sessional 
me'eting  on  Wednesday  evening  did  not  follow  the 
lead  of  other  societies  and  forego  aU  festivities 
during  this  crisis  instead  of  having  a  conversazione 
with  music  and  singing  ?  While  deprecating  any 
pessimism  or  gloom  at  the  present  juncture,  would 
it  not  have  been  better  for  this  institution  ci'her  to 
have  given  up  the  usual  festive  oi>ening  uicrting 
altogether,  or  to  have  simply  held  a  meeting  for  tlie 
discussion  of  some  paper  which  might  have  been 
useful  to  tlie  community  ? 

•  •  •  • 

Ts  it  not  very  iuteresting  to  observe  that,  as  a 
result  of  the  American  experiments  upon  the  effect 
of  varying  the  percentage  of  water  in  concrete  [vir/c 
The  Surveyor  of  the  34th  ult.],  the  Ijest  results 
were  obtained  witli  the  proportion  of  27i  per  cent 
[by  weight]  of  water,  but  that  in  process  of  time  a 
drier  concrete  gained  in  strength,  thougli  not  equal 
to  the  275  per  cent  concrete  ?  Should  not  the  report 
of  tlieso  experiments  be  carefully  read  and  digested 
by  every  engineer  who  has  to  deal  with  concrete 
structures  ? 

•  •  •  • 

What  will  be  the  effect  of  the  war^  it  it  continues 
much  longer,  on  the  livelihood  of  the  consulting 
engineer  where  he  is  dependent  upon  n  unicipal 
authorities  as  his  clients  ?  Have  the  Institution  of 
Civil  Engineers,  or  the  Association  of  Consulting 
Engineers,  done  anything  towards  a  solution  of  this 
l)robleni  since  the  outbreak  of  war  ?  If  they  harr 
done  anything,  should  it  not  be  made  public  in  some 
way  ? 

•  •  •  • 

Would  it  not  be  well  to  take  a  lesson  from  om- 
enemies  the  Germans  with  regard  to  Imperial  and 
municipal  economy  in  our  parks  and  public  pleasure 
grounds  ?  Is  it  a  fact  that  they  have  turned  these 
ornamental  but  otherwise  improduc-t^ive  acres  into 
agricultural  land  on  which  vegetables  and  other 
food  products  are  grown  for  the  benefit  of  the  com- 
munity ?  What  is  the  use  of  preaching  economy 
when  we  see,  on  all  sides,  these  large  areas  of  land 
covered  with  well-kept  lawns  and  expensive  shrubs 
and  flowers  ?  Could  not  the  labour  and  money  ex- 
pended on  them  be  more  usefully  employed  in  other 
directions  ? 

•  •  •  • 

Has  anyone  yet  arrived  at  anything  like  a  reliable 
figure  in  regard  to  the  amount  of  water  to  l>e  de- 
ducted from  a  gathering  ground  owing  to  evaporation 
and  percolation  ?  When  it  is  considered  that  the 
sun  is  the  chief  cause  of  evaporation,  that  the  days 
and  hours  in  which  the  sun  is  obscured  vary  con- 
siderably year  by  year,  and  that  the  effects  of 
wind  are  equally  uncertain,  can  it  he  wondered 
that  in  every  locality  the  amount  of  evaporation 
must  l)e  more  or  less  an  uncertain  quantity  ?  Is  it 
not  almost  equally  difficult  correctly  to  estimate  the 
amount  of  loss  by  percolation  over  a  large  area  of 
barren  land,  which  may  contain  undiscoverabic 
fissures  and  porous  places,  and  be  subjected  lo 
changes  due  to  temperature  and  other  causes  ? 

•  •  •  • 

Why  is  it  that  there  are  still  districts  in  which 
the  tar-painting  of  roads  seems  to  be  unpopular  on 
account  of  alleged  slipperiness  ?  Why  is  it.  for 
instance,  that  in  Carmarthenshire  there  should  re- 
cently have  been  made  on  the  county  council  certain 
claims  for  datnages  resulting  from  a  process  which 
is  so  universally  adojjted  in  other  counties  ?  Is  the 
climate  of  Carmarthenshire  so  different  as  to  cause 
this  slipperiness,  or  is  it  that  wrong  materials  or 
methods   are    employed  ? 

•  •  •  • 

Apropos  of  the  above  paragraph,  cannot  Mr. 
Boulnois  introduce  in  his  next  "  Glossary  of  Road 
Terms"  a  shorter  and  more  euphonious  word  than 
"slipperiness"?  Is  there  any  word  in  the  English 
language  which  will  express  this  unfavonralile 
quality  in  a  shorter   and  better  manner  ? 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.C.,  price  5s.). — The 
rapid  increase  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  and  Mr.  Case  has  done  a  valuable 
work  in  the  writing  of  this  book. — Southport  Guardian. 


SOME  REGENT  PUBLICATIONS.* 

Fivii-FiGURE  Mathemaiical  TABLES.  Compiled  by 
E.  Chappell,  b.sc,  assoc.m.inst.c.e.  Price  5s 
nett.  London:  W.  &  E.  Chambers,  Limited. 
Modern  science,  and  notably  those  branches  dealing 
with  electricity  and  thernio-dynamics,  have  rendered 
the  old  logarithmic  tables  inadequate  for  the  purpose 
for  which  they  were  compiled.  A  fundamental  differ- 
ence between  the  new  sciences  and  the  old  is.  as  the 
author  of  the  volume  under  consideration  points  out, 
that,  whereas  in  the  old  numbers  had  to  be  raised  to 
simple  powers  only  (merely  squared  in  the  majority 
of  cases),  fractional  indices  occur  in  all  branches  of 
(he  new.  The  defect  of  the  old  tables  is  that  processes 
of  involution  and  evolution  are  tedious  with  any  but 
the  simplest  indices,  whereas,  by  the  use  of  tables 
adapted  to  the  processes,  modern  calculations  also 
can.be  reduced  to  the  simpleist  form.  Such  tables, 
eminently  adapted  to  modern  use.  Mr.  Chappell  has 
.sriven  us.  They  consist  of  logs  and  colons  of  numbers 
iroin  1  to  -10,000,  illogs  (antilogs)  of  numbers  from 
•0000  to  -OWO,  lologs  (logs  of  logs)  of  numbers  from 
0-00100^  lo  1,000,  and  il lologs  (antilologs)  of  numbers 
from  6-0  to  0-5000,  to.ucther  with  trigonometrical  func- 
tions, and  their  logs  of  angles  from  0  deg.  to  90  deg. 
at  intervals  of  one  minute.  Readers  who  are  used  to 
the  tables  of  Napier  and  others  will  notice  the  new 
nomenclature  adopted  by  the  author,  and  will  agree, 
when  they  have  read  the  interesting  preface  lo  the 
volume,  that  the  expressions  adopted  by  him  arc 
better  and  certainly  less  cumbersome  than  the  old 
ones.  The  volume  is  excellently  printed,  and  the 
tables  are  well  arranged  and  set  in  good,  clear  lypc. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

rrf$idfnl~Mr.    W.    H.    MATTHEWS    JoNEs,    City 
Engineer  and   Surveyor,   Chester. 


COUNCIL    MEETING. 

At  a.  iiioetiiig  ni  tlio  ciniiicil  of  llu'  Institution  of 
iMuniciijal  Kn>.'iiUH'rs  held  in  Loiulun  on  September 
liOth  the  following  applicants  were  rocomniended  for 
admission:  — 

To  Member-hip:  Messrs.  A.  H.  Owen,  a.h.i.b.a., 
H.M.  Office  of  Works  ;  M.  E.  Leslie,  town  engineer, 
Queenstown,  South  Africa;  and  C.  B.  Machin,  sani- 
tary  surveyor,   Alce.ster   Rural   District  Council. 

To  Associate  Menibershap:  Mr.  C.  R.  Brown, 
assistant  surveyor,  Wombwell  Urban  District 
Council. 

Annual  MKRTiNti.  -  It  was  di^cided  lliat  the  animal 
meeting  should  be  held  in  London  in  November,  on 
a  day  to  be  arranged  by  the  president-elect.  Mem- 
bers wiOing  to  submit  a  paper  for  presentation  to 
the  meeting  arc  rcqiie.'-led  to  writ©  to  the  secretary 
without  delay. 

The  Late  Mr.  W.  R.  Bailey.  —  A  vote  of  con- 
dolence with  Mr.  .lohn  Bailey  (surveyor  to  the 
Spalding  Urban  Dii-trict  Council  and  member  of  the 
council)  and  his  wife,  in  the  loss  of  their  son,  Mr. 
W.  R.  Baile.y  (surveyor  to  the  Holbeach  Urlian  Dis- 
trict Council  and  a  member  of  the  institution),  who 
was  killed  at  the  front  on  August  12th,  was  passed. 
Til©  council  further  expressed,  on  behalf  of  the  insti- 
tution, their  keen  regret  at  the  loss  of  such  a  valu- 
able and  energetic  member  as  Mr.   W.  R.   Bailey. 

Presentation  to  Mr.  H.  Boot. — A  silver  salver, 
bearing  the  following  inscription,  was  presented  to 
Mr.  H.  Boot:  "Presented  to  Horace  Boot,  Esq., 
past-president  of  the  Instdtution  of  Municipal  Engi- 
neers, by  the  members  of  the  council  and  of  the 
Southern  District,  on  the  occasion  of  his  marriage, 
.luly  21^  1915." 

B.  Wyand, 

•'1!J  Vit-loria-.-^trecl.  S.W.  Serretary. 

Tlie  next  meeting  of  the  council  will  be  hold  in 
London  on  Wednesday,  October  27th. 

The  financial  year  1914-15  ended  on  June  30th,  and 
memhers  who  have  not  ,paid  that  year's  subscription 
are  requested  to  remit  without  delay.  The  subscrip- 
tion for  1915-16  fell  due  on  July  1st'. 

*  Any  of  tlie  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  puhliphed  price,  plus  postage  in  the  case  of 
nett  books. 
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APPOINTMENTS  VACANT. 

OfFICUL  and  SIHILAR  ADV8RTI8BUBNT8  RKCKITBD  HP  TO  4.SU  PH. 
ON    THUKSDAT3    WIM,    BB    INSFCTBD    IN    IHB    FOLLOWING    DAIS    IS8CB. 

but  those  responsible  for  tlteir  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  hy  noon 
on  WBDNESDAIS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  he  telephoned  (City  No.  101,6)  subject  to  later  con 
tLrmation  by  letter,  

GAS  MANAGER.  —  October  11th.  —  Llandudno 
Urban  District  Council.  £160— £200.  —  Mr.  A. 
Conolly,  clerk. 

MOTOR  FIRE  ENGINE  DRIVER.-October  Utli.— 
Corporation  of  Ossett.  30s.  per  weelc,  with  house , 
coal  and  gas. — Mr.  T.  W.  Wilson,  town  clerk. 

GENERAL  FOREMAN.— October  11th.— Corporation 
of  King's  Lynn.  35s.  per  week. — Mr.  A.  J.  Smith, 
borough  surveyor.  Town  Hall. 

STEAM  ROLLER  DRIVER.— October  lUh.— Chert- 
sey  Rural  District  Council.  35s.  per  week. — Mr.  C.  G. 
.Atkinson,  engineer  and  siirvej'or.  Station-road,  West 
Byfleet. 

SEWAGE  WORKS  FOREMAN.— October  I5th.— 
West  Kent  Main  Sewerage  Board.  £2  per  week,  with 
house,  light  and  fuel. — Mr.  A.  B.  Coomber.  secretary. 
Park  House,  Bromley,  Kent. 

ASSISTANT  ENGINEER.— October  22nd.— Water 
Department,  Corporation  of  Sheffield.  £300  per 
annum. — Mr.  William  Terrey,  soneral  manager. 
Town  Hall.  Sheffield. 

ASSISTANT  ENGINEER.— Southern  Command. 
Salisbury.  £2  10s.  per  week.  Also  linesman  jointer 
(£2  10s.)",  fitter  drivers  (£2  10s.),  fitters  (£2),  engine 
drivers  (£1  10s.),  and  switchboard  attendant  (£1  5s.). 
Chief  Engineer,  Southern  Command,   Salisbury. 

ENGINEERS.— The  War  Department  require  dis- 
trict electrical  and  mechanical  engineers  in  connec- 
tion with  the  .military  hutment  camps  electricity 
supply.  £3  5s.  to  £4  per  week. — Chief  Engineer, 
Southern   Command.    Salisbury. 


mmwhi  soKiPEimoNS  open. 

Official  and  similar  adtbrtisbsibnts  rbceived  dp  to  4.30  p.m. 
on  thursdays  will  bb  inserted  in  tde  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  sliall  reach  Thb  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10/,6)  subject  to  later  con- 
firmation by  letter.  

YORK.  —  November  30th. — Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums-,  £100,  £50  and 
£25. — Mr.  F.  W.  Spurr,  city  engineer,  Guildhall, 
York. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  similar  adtertisbubnts  received  up  to  4.30  F.a. 

ON    THURSDAYS    WILL    LB    INSERTED    IN    THB    FOLLOWING    DAY'S    ISSUI, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ens ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con- 
firmation by  letter.  

Buildings. 

BRADFORD.— October  12th.— For  the  erection  of  a 
waste  warehouse,  garage,  and  alterations  to  a  mill, 
for  the  corporation.— City  Architect,  Town  Hall,  Brad- 
ford. 

TOTNES.— Octolwr  14th.— For  building  a  flushing 
tank  and  laying  sewer,  for  the  rural  district  council. 
Mr.  W.  F.  Tollit,  surveyor. 

PRESTATYN.— October  14th.— For  the  erection  of  a 
retort-house  and  retort  bench,  for  the  urban  district 
council. — Mr.  L.  G.  Hall,  gas  engineer.  Paradise- 
street,  Rhyl. 

EDMONTON.— November  9th.— For  the  erection  of 
a  cleansing  station,  for  the  urban  district  council.- 
Mr.  Cuthbert  Brown,  engineer. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforccd-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council.— Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

Engineering:   iron  and  Steel. 

BELFAST.— October  13th.— For  (1)  the  supply  of 
a  new  or  second-hand  bucket  ladder  hopper  dredger, 
(2)  for  the  hire  of  a  dredger,  and  (3)  for  dredging  the 
harbour,  for  the  Harbour  Commissioners. — INIr.  T.  S. 
Gilbert,  harbour  engineer. 


SHEFFIELD.- Oictober  14th.— For  the  supply  of 
uonmongery  for  general  repairs,  for  the  Education 
Coinmittee.— Mr.  G.  S.  Baxter,  secretary.  Education 
Dflices. 

MALDON. -October  ISth.— For  providing  and  lay- 
iii'j  cast-iron  water  main,  for  the  corporation. — ^Ir. 
T.  R.  Swalc-a,  borough  engineer. 

LITTLEBOROUGH.— October  22nd.— For  supplying 
and  laying  electric  cables  and  other  works,  for  the 
urlian  district  council.— Mr.  G.  H.  Wild,  clerk. 

NEYLAND.— October  23rd.— For  the  supply  of  600 
yards  of  wrought-iron  fencing,  for  the  urban  district 
i/niiiicil.— Tlie  Surveyor. 

Roads. 

WARRINGTON.— October  11th.— For  the  supply 
of  (iOO  lin.  yds.  of  dressed  kerbs,  for  the  corporation. 
-Borough   Surveyor. 

PETWORTH.— October  Utli.— For  steam  rolling 
Miirl  searifying,  for  the  rural  district  council. — Mr. 
E.  H.  Staffurth,  clerk. 

FELTHAM.— October  13th.— For  the  supply  of 
granite,  for  the  url)an  district  council. — Mr.  G. 
Stevens,  surveyor. 

BATTLE.— October  14th.— For  th©  haulage  of  400 
tons  of  broken  stone,  for  the  rural  district  council. — 
Mr.  H.   Blackmail,   surveyor,   Catsfield,   Battle. 

SHEERNESS.— October  19th.— For  the  supply  of 
basalt  or  In-oken  granite,  Kentish  ragstone,  and 
clean,  dry  hoggin,  for  the  urban  district  council. — 
Mr.  T.  F.  Berry,  surveyor. 

ROMFORD.— October  25th.— For  the  supply  of 
sranite,  for  the  rural  district  council. — The  Higliway 
Surveyor. 

BEDLINGTON.— For  the  supply  of  5,000  tons  of 
hand-broken  I'oad  whinstone,  for  the  urban  district 
council. — Mr.  J.   E.  Johnston,  surveyor. 

Sanitary. 

WIGAN.— Octolier  Hth.— For  the  supply  of  500 
galvanised  sanitary  pans,  for  the  corporation. — Mr. 
\V.   H.  Tyrer,  town  clerk. 

BLAYDON.— October  12th.— For  the  removal  of 
contents  of  ashpits,  for  the  urban  district  council. — 
^Ir.   R.   Biggins,   Council  Offices,   Blaydon-on-Tyne. 

KINGSTON-ON-THAMES.— October  13bh.— For  the 
supply  of  4,000  yds.  of  press  cloth  and  300  tons  tf  80 
per  cent  sulphuric  acid,  for  the  corporation. — Mr. 
R.  H.  Clucas,  borough  surveyor. 

MARYLEBONE. -October  22ud.— For  the  removal 
of  house  refuse,  for  the  borough  council. — Mr.  J. 
Wilson,  town  clerk. 

SUTTON  -  IN  -  ASHFIELD.  —  October  30th.  —  For 
alterations  to  existing  sewage  tanks,  the  construction 
of  new  screening  chamber,  settling  tanks,  rectangular 
bacteria  beds,  humus  tank,  engine-houses,  office,  and 
other  incidental  works,  for  the  urban  district  council. 
— Messrs.  Willcox  &  Raikes,  63  Temple-row,  Birming- 
ham. 

Miscellaneous. 

BOSMERE  AND  CLAYDON.— October  14th.— For 
sinking  a  well,  for  the  rural  district  council. — Mr. 
R.  M.  Cook,  clerk,  20  Providence-street,  Ipswich. 

TREDEGAR.— October  18th.— For  concreting  and 
masonry,  supplying  cast-iron  pipes  and  pig  lead,  and 
excavating  trenches  for  waterworks,  for  the  urban 
district  council. — Mr.  W.  E.  Jones,  engineer,  1  Com- 
mercial-street, Tredegar. 

GUILDFORD.— October  19th.— For  the  removal  of 
an  old  bridge  and  the  construction  of  a  new  bridge, 
for  the  rural  district  council. — Mr.  J.  Anstee.  engineer. 
Council  Offices.  Commercial-road,  Guildford. 


Institution  of  Meclianical  Engineers The  Thomas 

Hawksley  Lecture  on  "  The  World's  Sources  of  Fuel 
and  Motive  Power,"  by  Dr.  Dugald  Clerk,  f.h.s., 
member  of  council,  will  be  delivered  in  the  meeting 
hall  of  the  Imstitution  of  Civil  Engineers,  Great 
George-street,  Westminster,  S.W.,  on  Friday,  October 
29th,  at  8  p.m. 

Tlie  Lilian  Bradshaw  Fund — The  British,  Foreign 
and  Colonial  Automatic  Light  Controlling  Company, 
Limited,  100  and  102  Holdenhurst-road,  Bournemouth, 
write:  "We  have  very  much  pleasure  in  enclosing 
you  a  cheque  for  £10  on  behalf  of  Mrs.  Bradshaw. 
the  widow  of  the  late  surveyor  of  Tamworth,  and  we 
trust  your  appeal  on  her  behalf  has  met  with  a  ready 
response,"  This  generous  contribution  brings  the 
total  of  the  fund  up  to  £26  9s. 
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Minutes  of  Proceedings. 


The  Action 

of  Water 

Under  Dams. 


The  study  of  all  matters  re- 
lating to  the  stability  of  dams 
has  a  peculiar  fascination  for 
those  who  are  responsible  for 
their  design  and  construction.  The  greater  the 
knowledge  and  experience  of  the  student,  the 
more  fully  will  he  grasp  his  ignorance  of  the  many- 
facts  which  have  a  bearing  upon  this  particular 
problem.  It  is  not  suggested  that  the  engineer 
is  unable  to  construct  dams  of  unquestionable 
safety  and  stability,  but  that  the  underlying 
principles  in  their  entirety  have  yet  to  be  fully 
discovered  and  proved.  It  is  not  practically 
possible  to  prove  theories  by  testing  large  dams 
to  destruction  by  trial  and  eiTor  under  all  the 
possible  conditions  which  may  occur  in  px'actice, 
and  our  knowledge  has  to  a  certain  extent 
been  gained  by  experiments  c^iried  out  with 
models. 

Excellent  work  of  this  character  is  described  in 
a  paper  published  in  the  "  Proceedings  "  of  the 
American  Society  of  Civil  Engineers,  entitled 
"The  Action  of  Water  Under  Dams."  The 
paper  was  presented  last  month  by  Mr.  J.  B.  T. 
Coleman;  it  gives  the  results  of  a  careful  study 
of  the  action  of  water  under  dams  made  by  the 
author  in  connection  with  his  graduate  work  at 
the  University  of  Michigan.  This  experimental 
work  was  can-ied  out  in  order  to  investigate  the 
relation  existing  between  the  height  of  water  on 
the  face  of  a  dam,  the  length  of  the  base  of  a 
dam  measured  perpendicular  to  the  face,  the  dis- 
tribution and  upward  pressure  on  the  base  of  the 
struetiu'e,  and  the  effect  of  sheet  piling  at  the  heel 
.and  toe  of  the  dam.  Careful  observations  were 
taken  by  means  of  a  model  and  special  apparatus, 
and  the  results  are  tabulated  very  fully,  while 
they  are  also  illustrated  by  a  large  number  of 
diafn^ams  showing  graphically  the  water  pressures 
at  different  points  under  the  dam.  The  informa- 
tion given  is  very  complete,  and  evidently  the 
result  of  much  painstaking  work,  and  is  a  valuable 
contribution  to  the  study  of  the  subject.  Con- 
clusions derived  from  experiments  of  this  kind 
have  a  limited  application,  but  they  are  none  the 
less  valuable  if  rightly  regarded,  and  the  experi- 
ments in  question  go  far  to  prove  certain  facts 
of  gi-eat  interest  which  ought  to  be  taken  into 
account  carefully. 

The  author's  conclusions  are  to  the  effect  that 
the  loss  of  pressm-e  head  of  water  passing  from 
above  to  below  a  dam  may  be  divided  into  three 
stages :  (a)  A  relatively  large  loss  of  head ,  occur- 
ring where  the  water  enters  the  sand ;  (h)  a 
uniff)rm  and  comparativply  small  loss  of  head  per 
foot  of  length  through  the  body  of  the  sand ;  (c)  a 
larger  loss  of  head  where  the  water   leaves    the 


sand.  It  should  be  observed  that  in  the  experi- 
ment the  dam  rested  on  sand,  and  that  the  water 
passed  through  this  sand  under  the  dam  and  out 
at  the  back  or  heel  of  the  dam.  It  was  found 
t'liat  under  these  conditions  the  first  stage  of 
entrance  loss  is  increased  as  the  length  of  the  flow 
is  decreased ;  that  the  rate  of  flow  decreases  very 
rapidly  with  the  depth  below  the  floor  of  the 
structure,  being  more  conoenta-ated  for  shoiier 
Hows ;  tluit  the  flow  lines,  once  established  in  a 
porous  medium,  tend  to  continue  horizontally  as 
such,  and  come  to  the  surface  only  after  travelling 
a  relatively  short  distance ;  that  the  porosity, 
effective  size  and  uniformity  co-efficient  have  little 
influence  on  the  up\\^ard  pressure  exerted  against 
the  flow  of  a  dam.  The  author  seems  also  to 
have  proved  his  points  that  piling  at  the  heel  of 
a  dam  reduces  the  pressure  on  the  flow,  and  that 
piling  at  the  toe  increases  it.  Piling  at  the  heel 
of  a  dam  to  be  effective  must  be  tight,  as  a  very 
snail  leakage  will  destroy  its  action.  On  the 
other  hand,  piling  at  the  toe  of  a  dam  should  be 
loose,  in  order  to  prevent  increasing  the  upward 
pressure  in  the  flow  of  the  structure.  It  there- 
fore follows  that  an  impervious  cut-off  wall  of 
comparatively  shallow  depth — say  5  ft. — at  the 
heel  of  the  structure  will  greatly  increase  its 
stability  by  reducing  the  upwai'd  pressure  on  the 
floor.  The  experiments  and  their  results  become 
doubly  important  if  we  accept  the  conclusion  that 
the  quality  of  the  material  upon  which  the  dam 
rests  has  little  influence  upon  the  water  pressure 
exerted  against  the  underside  of  the  foundation. 
Obviously,  if  the  material  under  the  foundation 
were  absolutely  watertight,  no  upward  water 
pressure  could  exist,  but  with  this  exception  it 
seems  reasonable  to  suppose  that  the  author's 
conclusion  is  right,  and  that  the  facts  recorded 
have  a  wide  application. 


Public  Health 
in  Essex. 


The  annual  report  of  Dr. 
Thresh,  the  county  medical 
officer  of  health  for  Essex, 
shows  in  the  first  place  that,  although  many 
medical  officers  of  health  in  the  county  undertook 
military  duties  on  the  outbreak  of  war,  the  officials 
who  were  left  were  highly  successful  in  dealing 
with  the  situation  brought  about  by  the  quarter- 
ing of  enoiTHOus  numbers  of  soldiers  in  the  towns 
and  villages.  This  sudden  increase  in  the  popu- 
lation led  to  many  sanitary  complications,  but 
on  the  whole  the  effect  was  marvellously  small. 
The  medical  officers  of  health,  sanitary  inspectors, 
and  sanitary  authorities  rose  to  the  occasion. 
Scavengei-s  were  appointed  in  many  villages,  an 
increased    number    of    scavengers    appointed    in 
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towns,  water  supplies  improved  and  increased, 
numerous  analyses  made,  pavilions  added  to  the 
isolation  hospitals  at  Colchester,  Chelms'foi-d, 
Harwich,  and  Orsett,  and  billets  systematically 
inspected.  The  sanitary  and  other  medical 
officers  attached  to  the  troops  put  themselves  in 
communication  with  the  local  medical  officers  of 
health  and  with  the  county  medical  officers,  and 
by  co-operation  it  was  possible  to  cope  with  all 
the  difficulties  which  arose.  The  satisfactory 
result  has  been  that  during  the  year  there  was  no 
unusual  prevalence  of  infectious  disease  and  no 
appreciable  effect  upon  the  mortalit_y.  The 
health  of  the  troops  and  of  the  civil  population 
has  been  excellent,  and  is  proof  of  the  efficiency 
of  the  sanitary  administration. 

Of  the  ordinary  matters  mentioned  in  the  report, 
reference  may  pei-haps  be  made  to  the  subjects 
of  wat-er  supply  and  closet  accommodation,  both 
of  which  are  dealt  with  rather  fully.  In  regard 
to  the  water  supply  of  the  urban  districts.  Dr. 
Thresh  is  able  to  say  that,  speaking  generally, 
this  is  sufficient  for  all  immediate  requirements, 
the  water  being  of  excellent  quality :  but,  he 
adds,  if  the  population  continues  to  increase 
difficulties  will  arise  in  certain  pori-ions  of  the 
county,  and  in  order  that  the  situation  may  be 
faced  he  advocates  legislation  on  the  lines  pro- 
posed in  the  recent  Local  Government  Board 
return,  by  wliioh  the  county  council  or  a  rivers 
board  would  have  to  take  immediate  steps  to 
aseei-tain  the  amount  of  available  water  in  all 
pai-ts  of  the  county  and  to  decide  how  the  whole 
could  best  be  utilised  in  the  interests  of  all  con- 
cerned. In  the  rural  districts,  too,  the  water 
supply  is  said  to  be  generally  satisfactory' — but 
only  by  comparison  with  other  counties,  and 
many  areas  where  imjiroved  supplies  are  lu'gently 
needed  ai'e  mentioned.  In  dealing  with  closet 
accommodation.  Dr.  Thresh  rightly  condemns 
the  fixed  privy,  pointing  out  that  they  may 
he  oi  vanous  types,  all  objectionable,  and 
differing  only  in  their  degree  of  objectionablene'ss. 
The  worst  is  the  one  with  an  immense  subter- 
ranean vault  which  only  requires  emptying  at 
long  intervals,  the  least  objectionable  is  one  with 
a  small  receptacle,  watertight,  and  above  ground, 
which  must  be  emptied  at  frequent  inteiwals. 
The  latter  if  used  with  dry  ashes  or  earth  is  as 
satisfactory  as  any  privy -can  be,  but  is  not  so 
sanitary  as  a  pail-closet  similarly  used.  In  urban 
districts  there  should  be  no  privies  of  any  kind 
in  the  populous  area,  hut  in  the  thinly-populated 
area  beyond  tlic  limit  of  the  sewer's  there  must 
be  either  privies  or  ]iHil-closets.  Nevertheless, 
these  abominations  still  exist  in  considerable 
numbers  in  many  of  the  larger  towns  in  Essex, 
and  Dr.  Thresh  is  imdoubtedly  right  when  he 
says  that  it  is  desirable  that  more  energetic  steps 
should  be  taken  to  get  such  insanitary  arrange- 
ments abolished. 


Municipal 

Architecture 

in  Manchester. 


'i'lif  (luestion  of  the  open  door 
in  iinmieipal  architecture,  which 
lias  been  raised  more  than 
once  elsewhere,  has  been  under 
the  cniisjdri  ,il  ii  111  nf  a  special  committee  of  the 
Manilii'-lrr  ('■  ir|H  ,r;if  inn  recently.  Some  members 
of  till'  .Maiu-hcsdr  Society  of  Architects  had  an 
interview  with  the  committee,  during  which  the>' 
enlarged  upon  their  plea  that  much  of  the  mvmi- 
cipal  architectm-al  work  now  done  by  the  city 
architect,  Mr.  Henry  Price,  might  advantageously 
be  done  by  practising  architects.  It  was  in  the 
highest  interests  of  the  community,  it  was  argued, 
that  opportunity  should  be  given  to  the  city 
council  for  the  best  architectural  seiwices  to  be 
available  for  the  designing  of  public  buildings, 
and  this  could  be  best  attained  by  skilled  and 
independent  thought  being  brought  to  bear  on  all 
new  building  problems.  This  contention,  which 
most  people   would   regard    as   indisputable,    \\as 


su]3plemented  by  the  declaration  of  the  spokes- 
man, Mr.  Gass,  vice-president  of  the  Manchester 
Society  of  Architects,  that  in  asking  for  favourable 
consideration  of  the  subject  the  deputation  made 
it  clear  that  nothing  of  a  personal  nature  was 
intended.  In  an  advisory  and  consultative  capa- 
city, Mr.  Price's  services,  they  said,  had  been 
much  valued,  and  were  appreciated  by  the  depu- 
tation. Upon  the  economic  aspect  of  the  matter 
it  was  lu-ged  definitely  that  there  would  be  some 
saving  if  the  plan  advocated  were  carried  out. 

As  to  this,  Mr.  Price,  in  his  report  upon  the 
points  raised,  was  at  issue  with  the  deputation. 
He  does  not  admit — to  quote  a  specific  instance 
— that  the  cost  of  schools  erected  under  the  super- 
vision of  independent  architects  was  less  in  com- 
parison with  the  cost  of  schools  built  under  the 
direct  control  of  corporation  officials ;  and  as  to 
general  costs,  he  submits  that  no  saving  would 
accrue  to  the  corporation  by  the  abolition  of  his 
department,  for  architects'  fees  and  commissions 
on  the  volume  of  work  would  be  quite  equal  to 
the  cost  of  the  corporate  department.  The 
question  of  cost,  important  though  it  is,  may  be 
over-emphasised  in  such  a  discussion  as  this. 
Obviously  it  ought  not  to  weigh  in  tiie  balance 
against  the  sj'stem,  whichever  this  may  be, 
which  gives  the  best  results  from  the  point  of 
view  O'f  public  architecture.  It  appears  that  more 
will  be  heard  about  the  matter,  and  rightly  so, 
a,s  the  committee  intend  to  invite  the  several 
spending  committees  of  the  corporation  to  state 
their  view's.  This  will  open  up  an  interesting 
and,  it  is  to  be  hoped,  fruitful  field  of  discussion 
iqinn  a  subject  of  the  highest  imjiortance. 


Municipal 
"  Push  and  Co." 


For  some  time  ]iast  it  has 
leen  the  pr;ictice  of  the  muni- 
'ijial  authorities  of  seaside 
resorts,  spas,  and  "watering  places"  to  spend 
iiKiiicy  and  energy  in  advert-ising  and  pushing 
I  be  .■iihaiilages  of  their  respective  towns.  The 
Nottingham  City  Council,  however,  have  made  a 
somewhat  new  departure  by  passing  a  resolution 
to  appoint,  at  a  salary  of  not  exceeding  £250,  an 
officer  ^\-hose  duty  it  shall  be  to  develop  the  in- 
dustrial resoiu'ces  of  this  already  progressive 
commercial  city.  These  duties  apjiarently  will 
be  to  organise  a  systematic  effort  to  secure  the 
establishment  of  new  commercial  enteqirises  in 
Nottingham,  pointing  out  the  advantages  that  it 
offers  to  such  enterprise,  to  collect  data  as  to  new 
industries  in  all  parts  of  the  country  by  consiilt- 
ing  trade  uewspapere,  so  that  as  occasion  arises 
tlie  advantages  of  Nottingham  may  be  placed  in 
the  projier  quarter,  and  generally  to  push  the 
claims  of  Nottingham  as  a  good  and  convenient 
business  centre. 

We  believe  that  other  to^ns  in  the  country 
have  made  similar  efforts,  but  with  wliat  success, 
or  whetlier  they  have  been  on  the  same  lines  as 
those  of  Nottingham,  we  do  not  know.  There 
can  be  no  doubt  that  in  this  age  of  stress  and 
competition  it  is  no  use  "  sitting  down  "  and 
expecting  business  to  come  in,  and  if  Nottingham 
is  able  to  secure  the  right  man  it  sliould  be  the 
means  of  making  the  city  grow  commercially 
even  more  rapidly  than  it  has  done  in  the  past — 
if  that  were  possible.  Tliere  is  a  well-known 
American  adage  which  says:  "  Early  to  bed  and 
early  to  rise  is  not  a  blank  bit  of  use  imless  you 
advertise,"  and  there  is  a  considci-able  amount 
of  truth  in  these  words.  The  only  question  for 
the  Gorjjoration  of  Nottingham  to  consider  is 
whether  they  will  get  a  real  man  of  "  push  and 
go  "  for  the  modest  salary  of  £'2,'50  a  year. 
There  may  be,  of  coui"se,  a  large  number  of  real 
"  live  "  men  who  would  be  capable  of  eonduct- 
incr  such  an  undertaking  in  the  ordinaiy  way,  but 
will  Nottingham  be  able  to  secure  another 
Calisthenes  "  of  Selfridge  fame  for  the  monev  ? 
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Engineering 
and  Idealism. 


Au  addi-ess  of  rather  a  novel 
ehai'acter  was  delivered  last 
mouth  b\-  Mv.  Charles  !Marx, 
the  uewly-elect-ed  president  of  the  Aiueriean 
Society  of  Civil  Eugiueers,  before  the  animal  eon- 
ventiou  of  that  body  at  San  Francisco.  Mr. 
Marx  took  as  his  subject  "  The  Engineer  as 
Idealist,"  and  by  an  able  review  of  the  various 
tields  of  engineering  practice  he  showed  that. 
I  ugineering  and  idealism  are  not  of  necessity  in- 
i  impatible.  In  speaking  first  of  sanitai-y  engi- 
r.eering,  he  made  eloquent  reference  to  tiio  close 
■unoetion  which  exists  betueeu  sanitary  engi- 
iieering  practice,  preventive  medicine,  and  the 
realisation  of  the  social  ideal.  For  example, 
although  the  demolition  of  insanitai-y  cottages  in 
rural  districts  often  involves  the  destruction  of 
iio  merely  pictui'esque,  it  must  not  be  forgotten 
that  the  picturesque  is  often  merely  a  cloak  for 
squalor,  dirt,  misery,  and  sickness.  Who,  then, 
asks  Mr.  Marx,  is  the  idealist  ?  Tlie  man 
probing  into  the  sore  which  has  .so  little  surface 
indication,  finding  its  deep-rooted  seat  and  skil- 
fully using  the  knife,  or  the  man  who,  misled  by 
these  sauie  facts,  apphes  a  surface  dressing  and 
allows  the  sore  to  eat  into  the  body  ?  Reference 
was  also  made  to  the  function  of  irrigation  in 
ii])ening  new  teiTitory,  to  the  unifying  inriuence 
of  railways,  and  the  romance  of  bridge  Iniilding, 
and  in  illustration  of  the  fact  that  the  great  engi- 
neer is  always  animated  by  a  great  ideal,  Mr. 
Marx  quoted  the  words  of  Captain  Eads  uttered 
on  the  occasion  of  his  undertaking  his  great  work 
on  the  Mississippi:  "I  undertake  the  work  with 
a  faith  based  upon  the  ever  constant  ordinances 
of  God  Himself ;  and  so  certainly  as  He  will  spare 
my  life  and  faculties  for  two  years  more,  I  will 
give  to  the  Mississippi,  through  His  grace  and  by 
the  application  of  His  laws,  a  deep,  open,  safe, 
and  permanent  outlet  to  the  seas." 


Sanitary  Progress 

in  Peru 

and  Bolivia. 


In  another  column  will  bo 
found  an  interesting  article 
extreicted  from  the  cuiTent 
issue  of  the  Journal  of  the 
Royal  Sanitary  Institute,  in  which  Mr.  H.  J. 
Bingham  Powell,  m.ixst.c.e.,  late  engineer  to  the 
]-rin(ipal  municipalities  and  Government  of  Peru, 
and  to  the  Bolivian  Government,  traces  the  pro- 
_'ress  which  has  been  made  in  those  countries  in 
r>-cent  years  in  the  matter  of  sanitary  refonii. 
riie  urgency  of  the  question  was  first  recognised 
111  1903,  when  there  was  a  serious  outbreak  of 
bubonic  plague  at  Callao,  the  principal  i)ort  of 
Peru.  Tuberculosis,  too,  has  been  rife  in  the 
l)rincipal  tov\-ns,  a  fact  that  is  to  be  attributed 
u>  the  inferior  mode  of  living  and  the  imhealthy 
liomes  of  the  lower  classes.  In  recent  years, 
however,  there  has  been  considerable  improve- 
ment, not  only  by  the  execution  of  works  of 
.sewerage  and  water  supply,  but  also  owing  to  the 
interest  taken  in  sanitai-y  mattei-s  by  educated 
people,  the  beneficial  effects  of  legislation,  and 
the  advantageous  results  of  a  propaganda  insti- 
tuted by  the  newspapers  and  other  ])ublic  organs. 
A  good  example  of  the  work  done  is  afforded  by 
the  sewerage  of  Lima,  which  was  put  down  some 
fifty  years  ago,  and  is  of  the  defective  design 
current  at  that  period.  Now,  nearly  all  the  bad 
sewers  have  been  replac-ed  by  stoneware  pipes, 
with  great  advantage  to  the  town,  the  population 
<>i  which  is  not  far  short  of  150,000.  Mr. 
Bingham  Powell's  article,  which  is  full  of  interest, 
supplies  many  other  examples  of  good  work  done, 
*  *  * 

In  these  days  of  high-speed 

Road  Warnings,      traffic  it  is  very  desirable  that 

danger    and    du'ection    signs, 

which  are  erected  not  only  for  the  convenience  of 

motorists,  but  also  for  the  protection  of  the  public, 

'should  be  uniform  in  character  and  appearance. 


Moreover,  if  such  signals  are  to  be  of  maximum 
utility,  the  sites  upon  whicLi  they  are  to  be  erected 
ought  not  to  be  left  entirely  to  the  discretion  of 
the  highway  surveyors,  «-hose  ideas  as  to  what 
constitutes  a  dauger  point  may  dili'er  very  widely. 
It  is  a  good  general  rule  that  every  sign  erected 
must  be  really  necessary  for  the  welfare  of  the 
road  user,  for  the  erection  of  unnecessary  signs 
merely  discounts  tlie  value  of  wai-niugs  that  are 
essential  to  the  safety  of  the  public;  and  herein 
lies  the  value  of  the  work  that  is  being  done  by 
the  Automobile  Association  and  Motor  Union  in 
this  direction.  The  a-ssociation  supplies  its 
special  signs  M-ithout  charge,  but  only  for  places 
where  they  are  considered  necessary  for  the  safe- 
gutu'ding  of  what  would  otherwise  be  unsuspected 
danger.  For  instance,  where  a  cross  road  or  road 
junction  is  out  of  view,  but  a  direction  sign  is 
visible,  there  is  no  necessity  for  any  fui-ther  indi- 
cation. In  the  same  way  there  is  no  need  for  a 
dangerous  corner  sign  where  an  indication  of  the 
radius  or  angle  of  the  corner  can  be  obtained  from 
the  contour  of  tlie  road,  unless  the  available  width 
for  vehicles  diminishes,  or  the  radius  becomes  less 
than  is  apparent.  The  utility  of  some  central 
guidance  in  these  matters  is  evident,  and  sur- 
veyors ai'e  usually  able  to  agree  with  the  sugges- 
tions put  before  them  by  the  association  regard- 
ing the  erection  of  additional  signs  and  the 
removal  of  redundant  or  unnecessary  road 
warnings. 


The  institution's  ^^'-  ^-  .P^^^^^  ^^"^^sou, 
orphan  Fund.  '^'-if f^'-^'-'^-.  tl^^  hon  secretary 
and  hon.  treasmer  of  the  Insti- 
lnti(Jii  ol'  Municipal  and  Coimty  Engineers'  Orphan 
Fund,  is  gotxi  enough  to  send  us,  by  aiTangement, 
a  reminder  when  our  annual  donation  is  due,  and 
we  ventiu-e  to  quote  the  well-chosen  terms  of  his 
appeal.  "  1  am  extremely  soiTy,"  he  says,  "  to 
trouble  you  at  this  period  of  stress  in  connection 
with  any  matter  of  subscription,  but  the  needs  of 
the  Orphan  Fund  of  the  institution  are  now  so 
lU'gent,  owing  to  new  cases  before  the  committee 
and  to  the  fact  that  even  more  may  arise  owing 
to  so  many  of  our  members  being  with  his 
Majesty's  Forces,  that  it  is  most  important  the 
funds  should  be  kept  up  to  as  generous  a  level  as 
possible.  May  I  therefore  urgently  request  you 
to  let  me  have  your  subscription  so  kindly  accorded 
in  previous  j-ears,  as  with  any  reduction  in  our 
list  of  subscribers  I  am  much  afraid  some  diffi- 
culty will  ensue  in  connection  with  extension  of 
grants'.'"  We  have  every  confidence  that  othere 
who  receive  such  a  reminder  will  deal  with  it  as 
we  have,  promptly  and  ungrudgingly,  feeling  that, 
unless  necessity  is  due,  the  Orphan  Fund  should 
be  the  very  last  to  suffer  on  the  altar  of  economies  ; 
but  we  give  publicity  to  Mr.  Eobson's  letter  in 
the  hope  that  it  may  catch  the  eyes  and  appeal 
to  the  pockets  of  some  of  the  very  many  who  are 
not  already  regular,  or  even  occasional,  donors  to 
this  most  deserving  of  causes. 


A  Conway  Improvement. — The  approach  to  the 
road  leading  to  the  Town  Mountain  througli  Cadnant 
Park,  Conway,  has  been  widened,  and  at  the  last 
meeting  of  the  town  council  Mr.  Itobei't  Jones  asked 
by  whose  authority  the  work  was  done,  inasmuch  as 
the  council  had  declined  to  carry  out  the  work.  The 
mayor,  Mr.  E.  Jones,  said  that  at  the  outset  the 
council  were  asked  to  pay  half  the  cost  of  the  widening, 
and  though  they  refused  to  do  this  they  were  in 
sympathy  with  the  improvement.  Councillor  J.  Stott 
took  the  matter  in  his  own  hands  and  liad  it  done. 
It  was  quite  as  well  to  allow  the  matter  to  lie  there. 
Mr.  T.  H.  Edwards  asked  what  the  attitude  of  the 
borough  surveyor  would  be  if  some  other  individual 
did  similar  work  in  another  part  of  the  town.  The 
borough  surveyor,  Mr.  F.  A.  Delamotte,  said  there 
was  nothing  to  stop  a  man  from  setting  back  his 
boundary  wall  and  making  the  public  road  wider.  If 
he  did  anything  to  obstruct  the  highway  it  would  be 
another  story. 
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Housing  in  tiie  Hemei  Hempstead  Rurai  District. 


A   KINGS   LANGLEY   SCHEME. 


The  accompanying  plans  and  photographs  illus- 
trate a  housing  scheme  carried  out  by  the  Hemel 
Hempstead  Eural  District  Council  at  Kings  Langley, 
Hertfordshire,  where  the  lack  of  cottages  has  been 
very  acute. 

The  scheme  was  prepared  by  the  council's  sur- 
veyor, Mr.  Thos.  H.  Lighbody,  m.s.a.,  and  the  work 
was  carried  out  by  Mr.  Thos.  Higgs,  of  Northamp- 
ton, under  the  supervision  of  the  surveyor,  without 
the  assistance  of  a  clerk  of  the  works. 

There  are  fourteen  cottages  in  all,  two  end  blocks 
of  four  each,  and  one  central  block  of  six  with  a 
central  passage  running  through.  The  area  covered 
by  the  scheme  is  nine-tenths  of  an  acre,  great  diffi- 
culty being  experienced  in  obtaining  suitable  land, 
and  although  the  piece  ultimately  procured  is  an 
excellent  site,  it  is,  unfortunately,  on  the  small  side. 

The  type  of  dwelling  is  on  the  small  villa  lines  of 
planning,  having  a  parlour  and  small  hall.  There 
is  an  absence  of  unnecessary  and  expensive  detail, 
but  both  the  front  and  rear  elevations  have  a  pleas- 


■'^^^?«»^^. 


Front   and   Rbar  Views   of   Kings  I,am.i..  ^ 

ing  effect  to  the  eye  and  are  in  strict  harmony  with 
the   surroundings. 

In  each  entrance  hall  the  staircase  is  not  boxed 
in,  except  to  form  a  small  cupboard  for  tlie  gas 
meter  just  under  the  bottom  "winders";  the  space 
thus  obtained  gives  ample  room  to  stand  a  cycle  or 
a  perambulator  if  so  desired.  The  hall  is  lighted  by 
stained  glass  panels  in  the  door  and  a  small  window 
at  the  bottom  of  tlie  stairs.  From  the  hall  are  two 
doors,  one  into  the  parlour  and  one,  which  is  half- 
glazed,  into  the  living-room.  The  prospective! 
tenants'  requirements  demanded  a  parlour,  and  the 
rent  cliarged  for  the  cottages  warrants  the  extra  out- 
lay. The  parlour  is  fitted  with  a  tile  register  grate 
and  hearth  to  mateh. 

The  living-room  was  purposely  designed  as  large 
as  possible,  and  the  window  to  this  room  is  also  of 
ample  size.  Genuine  "Larbert"  ranges  are  pro- 
vided, and  a  good  cupboard  and  dresser  is  placed 
across  one  end  of  the  room.  Picture  rails  are  pro- 
vided in  the  living-room,  parlour  and  hall.  Gas  is 
carried  to   four  points. 

iTh©  scullery  is  just  a  comfortable  width.  There 
is  a  copper  of  the  "Ideal"  type  provided  in  the 
internal  angle  near  the  liVing-room  door;  .space 
imder  the  hinged  flap  is  left  for  a  gas  stove  and 
l>uth.  The  baths  are  enamelled  iron,  with  tops  to 
form  a  table  when  not  in  use.  The  waste  is  fitted 
with  an  elbow,  .screwed  1-in.  brass,  and  a  short 
length  of  hose,  witii   a   vmion  attached,   is  provided 


for  emptying  it,  a  2-in.  diameter  piece  of  iron  pipe 
being  built  in  tlie  external  wall  leading  to  the  chan- 
nel of  the  sink  gully  outside.  This  arrangement 
answers  well;  there  is  no  fixed  waste  or  internal 
gullies,  and  thus  the  bath  can  be  picked  up  and 
removed  at  any  time  without  trouble.  Opposite  the 
bath  is  a  food  store,  and  all  the  sculleries  having  a 
southern  aspect  have  the  small  window,  shown  on 
the  drawing,  fixed  inside  the  lobby,  and  thus  miss- 
ing the  direct  rays  of  the  sun.  The  sinks  are  glazed 
caneware,  and  grooved  draining  boards  are  fixed. 
A  small  observation  window  is  put  in  between  tlie 
scullery  and  the  living-room.  This  has  been  a 
source  of  some  difficulty,  owing  to  the  bath  being 
unscreened,  but  the  tenants  soon  fixed  up  small 
blinds.  The  real  object  of  these  windows  is  to  bor- 
row the  gas  light  from  the  living-room  pendant  and 
to  allow  a  person  to  work  in  the  scullery  with  a 
closed  door  witliout  losing  sight  of  children  who  may 
be  left  in  the  other  room. 
The  external  scullery  door  opens  into  a  lobby,  witli 
coal-house  and  water-closet  all 
under  cover. 

The  rooms  on  the  first  floor 
call  for  no  special  comment. 
They  are  light  and  lofty,  being 
well  ventilated,  and  in  each 
are  additional  means  of  ven- 
tilation by  ceiling  panels  and 
air  bricks.  A  good  cupboard 
is  provided  in  the  largest  bed- 
room. 

As   regards  the   construction 

I  if    the  "cottages,    there    is    no 

ureat      departure      from      the 

.,.  .  usual     specification    for    such 

work.    It  will  be  noticed  that 

all    walls    subject    to    driving 

i4ri.„^™j         rain    are    constructed    witli    a 

•^^        cavity;     the    bricks    are    bard 

stocks,      relieved      with      red 

arches  and  bands. 

The  roofs  .are  slated,  having 
a  40-deg.  pitch.  Hemel  Hemp- 
stead i)dtt'nit  bricks  are  used 
idi  iiaititioii'^  where  possible 
on  the  fii  st  floor^  and  "  Semi- 
costic"  tiles  are  used  in  the 
scullery,  back  lobby  and 
watei -closet.  The  wliole  of 
the  internal  woodwork  has 
l>een  tieated  with  two  coats  of 
Majoi'h  Solignum,  well  sized 
ind  varnished,  and  the  front 
doors  are  treated  with  Bhmdell 
iSpence's  maroon  petrifying 
'  "i'l"!'''^-  liquid— all    with    very    gratify- 

ing results. 
The  existing  front  hedge  was  retained,  being  well 
cut  down  and  "  laid,"  and  the  remaining  three  sides 
of  the  plot  of  land  is  fenced  round  with  a  5-ft.  deal 
close-boarded  fence.  There  is  also  between  the  backs 
of  each  cottage  a  6-ft.  close-boarded  fence  to  act  as 
a  screen.  Each  cottage  has  about  19  super,  yds.  of 
tar-paving  at  the  rear,  the  customary  galvanised-iron 
ash-bin,  and  two  eteel  clothes  posts  mad©  from  old 
boiler  tubes,  drilled  one  end,  and  with  cross-pieces 
ul   .j-in.  iron  tube  driven  through. 

A  few  details  as  to  cost,  &c.,  arc  appended:  — 


Fourteen  Cottages 


£ 


Contractor's  originaltender  (June,  1914)  3,118  0  0 
Coutractor'sameudedtenderowingtowar  3,239  0  0 
Cost  of  laud  (-r''n  acre)  30a.  foot  frontage        388  10     0 

Actual  cost  of  building 3,264*  0     0 

Coat  of  cottage  and  land  ...     eacli        261     0     0 

Rents  of  cottages,  13  at  7s.  2d.,  and  1  at  7s.  8d.  per  week. 
«  .£25  increase  includes  cost  of  baths  not  provided  for  in  amended 
tender. 

The  odd  twopence  represents  the  extra  charge  of 
the  water  company  for  water  for  the  bath.  All  tenants 
requested  baths,  and  gladly  pay  the  extra  charge. 

In  conclusion,  it  is  as  well  to  add  that  not  tlie 
slightest  difficulty  has  been  experienced  in  letting 
the  cottages;  dozens  of  persons  were  turned  away, 
while  there  is  a  long  waiting  list  for  the  first  cottage 
vacant. 
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Rural  Highways*. 

By  ARTHUR    GLADWELL,  Engineer  and  Surveyor  to  the  Eton  Rural  District  Council. 


"  The  road  is  so  necessary  an  instrument  of  social  well-being  that  in 
every  new  colony  it  is  one  of  the  first  things  thouglit  of." 

— Smiles'  "Lives of  the  Engineers,"    Vol.  I. 

*'  There  are  many  standards  by  which  the  progi'ess  of  civilisation 
can  be  judged.  .  .  ,  But  there  is  no  better  criterion  of  a  nation's 
progress,  its  organisation  and  efficiency,  its  commercial  and  social  life, 
than  the  quality  of  the  roads  it  possesses." 

—Lord  Montagu  of  Beaulieu. 

One  qf  the  difficulties  which  beset  tlie  path  of  any 
writer  on  a  subject  sucli  as  tlie  one  under  review, 
when  the- result  of  his  efforts  have  to  be  submitted 
to  an  international  audience,  is  that  of  nomenclature 
— how  best  to  express  in  understandablp  language 
what  he  wishes  to  convey;  another  difficuHy  is  that, 
however  experienced,  w-ell-read  and  travelled  he  may 
be,  he  cannot  hope  to  be  on  speaking  terms  with  all 
that  is  useful  and  necessary  to  be  known  concerning 
the  practice  connected  M'ith  his  subject. all  over  the 
world,  but  must,  almost  inevitably,  take  refuge  behind 
hiis  somewhat  insular  knowledge  of  practice  and  per- 
formance as  it  obtains  in  the  country  of  his  birth 
or  adoption.  In  dealing  with  a  topic  such  as  the 
construction  and  maintenance  of  roads,  this  is  pecu- 
liarly so.  It  therefore  almost  necessarily  follows  that 
this  paper,  however  "  international  "  the  author  may 
try  to  make  and  keep  it,  will  more  or  less  reflect 
English  practice  iu  presenfrday  road  construction  and 
maintenance. 

It  is  not  the  author's  intention  to  attempt  to  argue 
what  is  or  ought  to  l>e  understood  by  the  term  "rural" 
as  applied  to  highways;  the  word  may  have  the  same 
meaning  all  over  the  world,  with  a  more  or  less  ex- 
tended application.  In  this  country  there  are  rural 
"  main  "  roads  and  rural  "  district  "  roads,  the  status 
of  each  depending  on  the  fact  as  to  whether  they  are 
maintained  by  county  or  rural  highway  authorities. 

But,  whatever  the  term  may  mean  in  its  applica- 
tion to  road  work,  it  is  certain  that  the  term  "  rural 
highways  "  comprehends  almost  every  type  of  road, 
with  the  probable  exception  of  granite-pitched,  wood- 
paved,  or  sheet-asphalt  roads,  and  even  these  olasscs 
of  roads  are  to  be  found  in  rural  districts  near  London 
and  other  of  the  more  important  English  cities. 

It  will  thus  b(!  realised  that  the  title  of  the  [laper 
is  fairly  comprehensive. 

It  is  common  ground  that  until  the  advent  of  the 
automobile  in  its  varying  forms  and  adaptations,  by 
far  the  greater  area  of  rural  highways  were  con- 
stnicted  and  maintained  under  -the  water-bind 
system,  the  only  variant  being  the  character  of  the 
aggregate  used.  This,  of  course,  depended  very  largely 
on  the  traffic  intensity,  as  well  as  upon  availability 
of  material,  and  therefore  upon  initial  cost. 

FOTJNnATIONS. 

The  lack  of  proper  or  adequate  foundation  struc- 
ture, which  is  one  of  the  outstanding  features  of  most 
rural  highways,  presents  an  important  initial  difficulty, 
and  one  which  (in  view  of  the  increased  traffic  strain 
ail  roads  are  now  subjected  to  by.  reason  of  the  rapid 
and  increasing  growth  of  mechanically  propelled 
traffic)  will  become  from  year  to  year  more  import ani, 
and  at  the  same  time  less  easy  of  solution. 

It  is  almost  a  stock  phrase  that  one  cannot  be 
expected  satisfactorily  to  maintain  a  road  unless  such 
road  has  a  good  foundation ;  yet  practical  road  engi- 
neers have  to  get  along  as  best  they  can  in  this  con- 
nection by  maintaining  year  after  year,  in  good  con- 
dition, roads  the  chief  characteristic  of  which  is  the 
lack  of  the  very  foundation  which  is  said  to  be  in- 
dispensable to  their  satisfactory  maintenance. 

The  practical  road  engineer  realises  that  it  is 
economically  impossible  to  refound  even  a  small  pro- 
portion of  the  badly  founded  roads  which  already 
exist,  and  that  he  mu.=t  tnke  them  for  what  they  are 
and  make  the  best  of  them.  It  is  in  this  connection 
that  there  exists  a  large  field  for  fhe  exerci.se  of  the 
ingenuity  of  the  highwayman  in  producing  on.  and 
in  connection  with,  the  surface  of  an  existing  road 
an  element  of  .strength  which  shall,  in  some  measure 
at  all  events,  take  the  place  of  the  foundation  which 
ought  to  \)e  there,  but  which  never  was  there. 

The  necessity  for  a  thorough  remodelling  of  method 
in  road  repair  and  maintenance  which  may  be  said 
U)  be  the  outcome  of  the  revolution  in  user'  to  which 
reads  are  being  subjected,  has  given  birth  to  many 
ideas,  and  resuscitation  to  others ;  but  the  consensus 

•  From  a  paper  submitted  to  the  International  Engineering  Congress 
at  San  Francisco. 


of  practical  opinion  appears  to  point  to  bituminous 
products  of  various  kinds  as  forming  a  range  of  avail- 
able material  readily  applicable  as  a  binder  or  flux 
for  use  in  conjunction  with  ordinary  road  stone  as 
the  aggregate. 

BIIUMINOtrS    CONSIKtrCTION. 

There  can  be  little  doubt  that  a  properly  prepared 
tar  or  bituminised  macadam  forms  one  of  the  best, 
most  practical,  and  ultimately  economical  prepara- 
tions for  road  surfacing  work ;  one  of  the  difHculties, 
however,  attending  the  use  of  this  material  is  that 
if  the  tar  compound  with  which  the  aggregate  i.s 
coated  is  sufficiently  distilled  and  dehydrated,  and 
otherwise  properly  prepared  for  road  work,  the  mixing 
thereof  with  the  stone  aggregate  must  be  carried  out 
at  the  time  it  is  required  for  use,  and  preferably  in 
situ,  owing  to  the  fact  that  a  properly  prepared  tar 
compound,  especially  if  in  its  composition  material 
of  an  asphaltic  nature  is  introduced,  sets  off  quickly, 
and  possessing,  as  it  does,  only  one  setting  moment, 
it  is  incapable  of  being  kept  or  stored  for  an  appre- 
ciable period  after  incorporation  with  the  stone  aggre- 
gate, and  must  be  applied  to  the  road  soon  after  its 
manutacture. 

But  while  the  author  is  satisfied  that  bituminous- 
bound  roads  are  superior  in  every  respect  to  these 
constructed  under  the  water-bound  system,  he  is 
also  satisfied  that  economy — not  only  initial,  but 
idtimate — ^could  and  would  be  effected  by  a  more 
modest  use  of  materials.  It  seems  such  a  waste  of 
good  material  and  labovir  to  resurface  a  road  to  a 
depth  of  5  in.  or  6  in.  (1^  to  15  cm.),  when  an  equally 
good  result  could  be  obtained  by  the  application  of  a 
surface  coat  of  '2i  in.  (6-i  cm.)  in  thickness.  It  does 
not  appear  to  be  sufficiently  realised  by  road  engi- 
neers that  (assuming  a  reasonably  good  foundation 
exists,  thus  providing  for  the  dead-weight  resistance 
of  the  traffic  to  wliich  the  road  is  subjected)  the 
wearing  surfa-ce  need  not  be  of  great  thickness,  and 
indeed  need  be  but  a  thin  one,  always  assuming 
that  it  is  composed  of  properly  selected  and  pre- 
pared materials  suitably   and  intelligently   applied. 

It  has  been  said  that  one  of  the  functions  of  a 
civil  engineer  is  that  of  being  able  to  do  for  a  penny 
wliat  any  fool  could  do  for  twopence ;  and  if  this 
comparative  statement  could  be  said  to  apply  to  the 
civil  engineer  in  general,  it  could  most  certainly  be 
said  to  have  a  special  application  to  the  work  of  the 
road  engineer,  since  it  is  so  verj'  easy  to  throw  away 
good  money  on  poor  materials  and  unskilful  work  in 
the  practice  of  road  maintenance. 

The  advent  of  tlie  avitomobile  has  undoubtedly 
Ijrought  the  road  question  in  all  its  bearings  into 
l^rominence,  and  has  rendered  the  question  of  the 
construction,  reconstruction,  administration  and 
maintenance  of  highways  one  of  extreme  importance 
in  the  economy  of  modern-day  life,  and  it  behoves 
all  those  engaged  in  the  management  of  public  high- 
ways to  bring  to  bear  on  the  subject  all  the  powers 
of  skill  and  sound  judgment  of  which  they  are 
capable.  There  is  still  a  great  field  for  the  exercise 
of  skill  and  ingenuity,  as  well  as  of  high  adminis- 
trative talent  on  the  part  of  those  engaged  in  the 
practice  of  highway  engineering. 

Road  engineers  have  had  in  the  past  few  years 
enormous  difficuities  to  contend  with:  the  great  ex- 
pansion of  road  traffic  lias  not  been  accompanied  by 
a  correspondingly  great  expansion  of  financial  means 
whereby  roads  could  be  prepared  and  fitted  to  bear 
such  increased  and  increasing  traffic,  and  the  wonder 
is,  not  that  so  little  has  been  done  to  meet  the 
exigencies  of  the  case,  but  that  so  nuich  has  been 
accomplished  under  circumstances  of  such  difficulty. 

The  original  idea  of  a  paving  material  for  road- 
ways was  a  hard,  rigid-wearing  surface,  the  founda- 
tion under  it  being  often  considered  as  a  secondary 
matter;  experience  has,  however,  now  demonstrated 
that  for  heavy  traffic  a  tough  and  slightly  resilient 
surface  material  on  an  ■  unyielding  foundation  is 
essential. 

Of  course,  the  above  can  only  lie  regarded  as  a 
general  principle,  and  must  be  considered  in  con- 
junction with  other  requisite  qualities — such  as  im- 
permeability, ease  in  cleansing  and  repairing,  initial 
cosit.  &c.,  as  well  as  local  climatic  conditions. 

In  considering  the  character  of  materials  to  be 
selected  for  road  construction,  it  would  appear  that 
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the  safety  of  the  resultant  road  should  be  the  first 
eonsideration,  after  which  consideration  of  cost  may 
be  permitted  to  find  a  place. 

It  is  to  be  feared  that  in  far  too  nuuiy  instances 
the  question  of  the  safety  of  the  travelling  public 
is  thought  of  far  too  little  by  those  who  have  the  selec- 
tion of  materials;  thus  we  find  in  many  cases  hard, 
brittle,  non-absorbent  furnace  slag  coated  with  tar 
is  used  which  wears  to  the  smoothness  of  glass,  and 
is  cruelly  dangerous  in  damp  weather  owing  to  the 
fact  that  the  material  formed  by  the  wear  of  the 
road  is  in  the  form  of  a  fine  poW'der,  which,  when 
wet,  forms  a  .slimy,  slippery  mess  upon  which  it  is 
next  to  impossible  for  animals  to  retain  a  foothold, 
and  which,  on  the  recurrence  of  the  slightest  frost. 
presents  a  surface  positively  ininncal  to  life  and  linih 
to  essay  to  travel. 

METHODS  OF  MACADAM  AND  TELFORD. 

In  the  United  Kingdom  road  making  with  broken 
stone  will  always  be  identified  with  .Tames  Loudoun 
Macadam,  from  whom  this  form  of  road  construction 
received  its  name  in  England.  The  honour  is  some- 
what unmerited,  as  the  main  principleji  of  Macadam's 
construction  are  now  largely  discountenanced,  and 
the  methods  of  his  contemporary  Thomas  Telford, 
"  the  father  of  English  road  making,"  are  more  gew- 
rally  followed.  The  differences  between  the  methods 
of  Telford  and  Macadam  may,  however,  be  briefly 
summarised  as  follows:  — 
Maca'lam. 

Foundation. — None. 

Metalling. — Uniform  '  coat,  11  in.  thick,  of  stone 
broken  to  a  2-in.  gauge. 

Binding. — None. 

Drainage. — Through  cross  drains,  side  channels  and 
ditches;  made  his  roads  above  level  of  sur- 
rounding country  whenever  possible. 

Telford. 
Foundation.— Hand-pitched    rock.  Tin.  deep,    tops 
not  to  exceed  3  in.  in  width ;   interstices  filled 
and  consolidated  with  small  stones,  ajid  levelled 
off  to  a  cross  contour  of  1  in  60. 
MttallLng.— One  coat,  7  in.   deep,  of  broken  stone, 
no  stone  exceeding  6  oz.  in  weight,  and  all  pass- 
ing through  a  2i-in.  ring. 
Binding.— 1  in.  of  gravel. 

Drainage. — Nine  stone  cross  drains  to  each  mile 
length,  delivering  into  side  ditches;  channels 
delivering  into  cross  drain  on  each  side. 
The  fame  of  Macadam  and  Telford  as  road  makers 
was  not  due  so  much  to  original  ideas  on  their  part 
as  to  their  adaptation  of  existing  methods,  coiabined 
with  great  administrative  capacity.  Thus,  the  broken- 
stone  method  was  already  in  vogue  on  the  Continent, 
and  had  been  adopted  by  John  Metcalfe,  a  predecessor 
of  both  ^[acadam  and  Telford.  Tresaguet,  the  French 
engineer,  was  laying  roads  with  hand-pitched  rock 
some  thirty  years  before  Telford  adopted  the  method, 
and  it  is  curious  to  note  that  the  engineers  of  the 
ponts  et  chaussees  abandoned  their  own  excellent 
idea  for  a  while  to  take  up  the  less-sound  one  of 
Macadam. 

Macadam's  theory  that  the  elasticity  afforded  by 
the  natural  road  bed  was  of  advantage  in  giving  the 
property  of  resiliency  to  the  road  bed,  and  that  there- 
fore no  di.^tinct  or  separate  foundation  was  required, 
does  not  now  seem  to  be  accepted,  while  Telford's 
elaborate  and  expensive  hand-pitched  foundation 
is  only  followed,  if  at  all,  in  road  building  for 
heavy  traffic,  or  for  the  purpose  of  ensuring  adequate 
under-drainage  on  clay  or  other  heavy  soils. 

For  the  mo.st  part,  where  foundations  are  put  in, 
they  consist  of  hardcore,  such  as  broken  bricks, 
clinker,  pottery  refuse,  &c.,  rolled,  preferably  in 
layers,  to  the  required  thickness  and  formation.  The 
croi»s-seotional  contour  of  the  road  surface  should  be 
reproduced  in  the  foundation,  care  being  taken  to 
ensure  that  the  shoulders  of  the  road  (in  the  absence 
of  stone  or  other  kerbs  and  channels)  are  built  up  of 
large  material  so  as  to  form  buttresses  calculated 
to  resist  the  lateral  spread  of  the  road  material. 

STEAM    ROLLING. 

Steam  rolling  has  now  become  an  integral  part  ot 
the  operation  of  l>oth  the  construction  and  mainte- 
nance of  roads,  and  few  roads  are  now  resurfaced  or 
extensively  repaired  without  its  aid.  The  advantages 
to  be  derived  from  the  use  of  steam  rollers  may  be 
said  to  include  (a)  a  saving  of  metalling  as  well,  as 
time,  inasmuch  as  a  thinner  coat  of  metalling  (being 
more  effectively  consolidated)  will  suffice  than  would 
''D   necessary  if    consolidation  was    effected     by  the 


traffic;  (6)  a  smoother  surface,  affording  easier  trac- 
tion, can  be  obtained;  (c)  the  saving  of  material  over 
tlie  old  method  of  traffic  consolidation,  as  well  as 
the  avoidance  of  damage  to  vehicles ;  and  (d)  economy 
in  binding  materials. 

The  disadvantages  of  steam  rolling  are,  (a)  that 
very  often  a  much  too  heavy  roller  is  used,  and 
rolling  is  carried  beyond  the  effective  point,  resulting 
in  loss  ot  material  by  crushing  action.  Contrary  to 
opinions  often  expressed  to  the  effect  that  the  crush- 
ing of  road  stone  indicates  that  the  stone  itself  is 
ot  poor  quality,  the  author  has  found  it  possible 
to  damage  the  best  and  toughest  basalt  or  porphy- 
ritic  granite  considerably  by  rolling  quite  dry  with 
even  a  6-ton  roller,  and  considers  that  an  8-ton  roller 
is  quite  heavy  enough  for  any  but  heavy  town  work, 
and  that  the  use  of  a  roller  heavier  than  10  tons  does 
more  harm  than  good  on  almost  any  class  of  work. 

The  question  of  the  position  and  depth  of  sewers, 
drains,  or  gas  and  water  pipes  also  has  an  important 
bearing  on  tlie  question  of  the  use  of  steam  rollers, 
inasmuch  as  many  hundreds  ot  miles  of  these  pipes 
were  laid  at  an  insufficient  depth  years  before  rollers 
were  in  common  use,  and  although  it  is  comparatively 
easy  to  require  that  all  new  pipes  be  laid  so  as  to 
liave  at  least  3  ft.  ot  cover,  the  road  engineex  is,  in 
rumierous  instances,  still  confronted  with  the  difficulty 
of  rolling  over  pipes  which  are  laid  at  a  less  depth 
than  3  ft. 

The  number  of  times  a  roller  must  pass  over  a 
given  point  to  secure  effective  consolidation  varies, 
first,  in  proportion  to  the  hardness  of  the  stone; 
secondly,  according  to  the  thickness  of  the  layer, 
but  not  in  proportion  to  it;  and  thirdly,  if  the  stone 
is  dry. 

Mr.  Rockwell  estimates  that  with  a  layer  of  3  in. 
in  thickness  a  10-ton  or  1'2-ton  roller  must  pass  over 
limestone  fifty  times,  granite  fifty  to  seventy-five 
times,  ponihyry   ninety  to  one  hundred  times. 

Watering  should  be  resorted  to  in  the  early  stages 
of  consolidation,  and  is  best  applied  by  means  of  a 
spraying  apparatus  attached  to  the  roller  (so  as  to 
spray  water  on  the  wheels),  which,  besides  econo- 
mising the  use  of  water,  renders  it  possible  to  apply 
the  required  quantity,  and  no  more,  in  an  effective 
and  perfectly  controlled  manner. 

BINDING   MATERIALS. 

On  no  account  should  a  binder  of  mud  or  old  road 
scrapings  be  used  to  complete  consolidation  of  the 
road-crust  by  filling  the  voids.  If  a  bituminous 
binder  is  out  of  the  question  (th©  initial  cost  of  such 
a  binder  is  its  only  drawback,  as  its  use  is  undeniably 
an  ultimate  economy),  loamy  sand,  used  either  alone 
or  in  conjunction  with  granite  dust  or  chippings,  is 
the  best  binder.  All  binding  agents  should  be  used 
in  correct  relative  quantities  to  the  weight  of  stone 
to  be  consolidated,  the  quantity  of  binder  being  about 
one-fourth  ot  the  weight  of  the  aggregate,  or  less  if 
possible. 

Mr.  G.  Tillson  (U.S.A.)  advocates  fine  limestone 
screenings,  and  considers  trap  rock  screenings  and 
sand  in  the  proportion  of  3  of  screenings  to  2  of  sand 
gives  good  results.  Trap  and  other  igneous  rock 
screenings  have  little  cementition  value,  and  if  the 
binder  is  solely  composed  of  these  it  will  require  a 
considerable   amount   of  rolling. 

Mr.  Deacon,  formerly  city  engineer,  Liverpool, 
carried  out  some  experiments  bearing  on  this  matter, 
the  result  of  wtiich  is  stated  as  follows:  — 

"  Under  a  15-ton  steam  roller,  preceded  by  a 
watering-cart,  1,200  sq.  yds.  of  trap-rock  macadam, 
without  binding,  was  only  moderately  consolidated 
by  twenty-seven  hours'  continuous  rolling.  If  trap- 
rock  chippings  are  used,  the  same  area  may  be 
moderately  consolidated  in  eighteen  hours.  If 
siliceous  gravel,  from  f  in.  to  the  size  of  a  pin's  head, 
mixed  with  one-fourth  part  of  macadam  sweepings, 
obtained  in  wet  weather,  be  used,  the  area  may  be 
thoroughly  consolidated  in  nine  hours.  Macadam 
laid  by  the  last  method  wears  better  than  that  laid 
by  the  second,  and  that  laid  by  the  second  much 
Iietter  than  that  laid  by  the  first." 

Experiments  conducted  by  Mr.  W.  H.  Grant, 
superintending  engineer  of  the  New  York  Central 
Park,  in  the  construction  of  his  park  roads  demon- 
strates the   necessity  of  using  binding  material. 

Mr.  Grant  in  these  experiments  followed  Mac- 
adam's "no-binding"  theory.  The  bottom  layer  of 
stone  was,  under  a  13-ton  steam  roller,  sufficiently 
consolidated  to  form  and  retain  (after  the  compres- 
sion had  reached  its  practical  limit)  an  even  and 
regular  surface,  but  it  was  found  impracticable  to 
solidify  the  top  layer  and  reduce  it  to  such  a  sTirface 
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as  would  prevent  the  stones  from  loosening  and 
being  displaced  by  the  action  of  wheels  and  horses' 
feet.  No  amount  of  rolling  was  sufficient  to 
effectually  bind  the  metal,  although  the  rolling  was 
persisted  iii  until  the  metal  was  damaged  by  the  ex- 
tensive crushing  action  of  the  roller. 

It  is  generally  agreed  that  any  description  of 
binder  which  is  used  in  conjunction  with  water 
should  be  used  sparingly,  with  a  view  to  filling  the 
voids  only,  as  an  excessive  quantity  of  binding 
material  will  have  the  effect  of  keeping  the  units 
of  stone  apart,  and  will  be  washed  out  in  wet  weather 
or  exuded- as  the  result  of  traffic  pressure  in  damp 
weather,  thus  causing  the  road  crust  to  lose  its  even 
surface. 

SCAEIFYING. 

The  question  of  the  scarifying  of  existing  road  sur- 
faces previous  to  partial  or  entire  resurfacing  is  one 
concerning  which  road  engineers  entertain  somewhat 
divergent  views,  but  it  may  be  stated,  as  a  general 
proposition,  that  scarifying  is  only  justifiable  when 
the  existing  road  surface  or  crust  consists  of  sufficient 
thickness  of  one  grade  of  material  to  ensure  that  the 
foundation  of  the  road  shall  not  be  disturbed  by  the 
operation.  In  such  cases  the  surface  may  be  safely 
scarified  and  cleaned  by  screening  out  the  binder  and 
small  aggregate,  adding  such  a  quantity  of  new  mate- 
rial as  will  bring  the  road  up  to  the  required  strength 
when  re-rolled;  but  if  the  structure  of  the  road  is  at 
all  weak,  a  new  coating  of  material  should  be  super- 
imposed on  the  whole  work  and  the  edges  and  ends 
only  should  be  picked  up  or  scarified  to  ensure  a 
satisfactory  join  between  old  and  new  work. 

If  scarifying  is  necessary,  it  will  be  better  and  more 
economically  done  by  machine  than  hand,  always 
assuming  that  the  extent  of  the  work  to  be  so  carried 
out  justifies  the  employment  of  a  machine  scarifier. 
In  works  of  small  character  hand  picking  or  scarify- 
ing may  be  judged  to  be  more  economical. 

REPAIRS. 

Concerning  tlie  important  detail  of  road  mainte- 
nance, which  is  comprehended  under  the  general 
term  "  repairs,"  much  may  be  written.  When  deal- 
ing with  "  water-bound  "  roads  the  methods  of  repair 
adopted  appear  to  be  very  largely  governed  by  the 
personal  predilections  of  individual  surveyors,  one 
section  of  whom  rely  principally  on  what  may  be 
termed  the  continual-patching  methods,  while  others 
prefer  the  complete  re-coating  method.  Possibly  a 
.system  which  includes  both  methods  is  the  more  to 
be  preferred.  On  the  one  hand  the  patching  method 
requires  a  fair  amount  of  skill  for  its  proper  perform- 
ance, and,  if  carefully  and  consistently  carried  out, 
will  render  a  road  more  comfortable  for  traffic;  but 
it  will  not  entirely  eliminate  the  necessity  for  occa- 
sional re-coating,  inasmuch  as  it  is  next  to  impossible 
to  restore  by  this  method  the  exact  amount  of  wear 
to  which  any  given  road  is  subjected.  On  the  other 
hand,  it  often  becomes  necessary,  even  when  a  road 
has  been  resiirfaced,  to  undertake  repairs  to  weak 
places  or  potholes  which  may  show  themselves  from 
time  to  time. 

It  has  often  been  a  subject  of  conjecture  as  to  why 
a  recently  resurfaced  road  should  'develop  potholes 
on  its  upper  surface,  when  the  whole  of  the  resurfac- 
ing material  is,  theoretically  at  all  events,  of  similar 
texture  or  hardness,  and  the  author  has  arrived  at 
the  conclusion  that  this  may  be  due  to  tlie  fact  that, 
where  potholes  do  occur,  the  granite  or  other  material 
has  been  originally  spread  rather  more  thickly  at 
those  places  than  on  the  general  bodv  of  the  work, 
and  in  the  sub.sequent  steam  rolling  the  material  ori 
these  high  places  has  been  more  damaged  or  weakened 
by  crushing  under  the  influence  of  the  rolling,  thus 
rendering  the  road  weaker  at  the  very  points  where 
m  the  first  instance,  a  slight  excess  of  material  had 
been  inadvertently  or  unskilfully  applied. 

The  principal  defects  connected  with  the  repair  of 
road  surfaces  may  be  said  to  be — 

(1)  Unskilful  application  of  materials. 

(2)  Application  of  unsuitable  materials. 

(3)  Inadequate  amount  of  materials  employed  re- 
sulting in  the  "  starving  "  of  the  road. 

(4)  Insufficient  supply  of  labour  and  consequent 
neglect. 

^5)  The  employment  of  unskilled  or  unskilful 
labour. 

(6)  Neglect  of  proper  consolidation  of  materials  even 
in  small  patching  work. 

It  is  as  perfectly  possible  to  over-metal  a  road  as 
it  IS  to  jeopardise  its  condition  by  a  too  sparing  u«e 
of  material;  a  surface  over-coated  will  be  less  likely 
to  be  strong  and  homogeneous  in  structure  than  one 


to  which  has  been  applied  a  sufficient  but  not  too 
generous  a  coating.  It  should  never  be  forgotten  that 
the  principal  strain  to  which  the  average  road  is 
subjected  is  that  of  the  frictional  and  attritional  wear 
on  its  surface,  and  therefore  if  a  just  sufficient  thick- 
ness of  resistent  material  is  applied  to  the  surface 
the  under-coating  or  sub-structure  may  be  quite  ijro- 
pea-ly  formed  of  a  .softer  or  cheaper  material,  as  it 
has  only  a  dead-weight  load  to  sustain  and  transmit 
to  the  earth  foimdation,  and  is  not  subjected  to  the 
other  influences  above  mentioned. 

The  suitability  or  adequacy  of  foundation,  and  the 
character  of  the  sub-drainage  of  a  road  are  other 
important  elements  which  cannot  be  overlooked  or 
neglected  in  considering  the  question  of  road  main- 
tenance or  administration,  as  it  would  be  of  little 
use  to  look  for  successful  results  with  whatever  skill 
or  care  a  road  had  been  repaired  if  its  foundation  or 
drainage  was  either  insufficient  or  unsuited  to  its 
purpose,  and  no  hard-and-iast  rules  can  be  laid  down 
in  this  connection  which  would  be  appropriate  to  all 
circumstances. 

With  respect  to  the  general  question  of  founda- 
tions to  ordinary  country  roads,  it  often  happens 
that  one  is  not  bound  to  observe  such  fixed  surface 
levels  as  it  would  be  necessary  to  observe  in  towns 
or  places  where  kerbs  and  channels  are  already  laid ; 
therefore  it  will  often  be  found  sufficient  in  order  to 
strengthen  a  weakly  founded  road  to  leave  what 
foundations  may  already  exist,  and  apply  a  coating 
over  the  same  of  a  thickness  sufficient  to  render  the 
road  strong  enough  for  the  work  it  is  called  on  to  do. 

The  author  has  also  on  many  occasions 
strengthened  a  weak  road  (especially  on  clay  sub- 
soil) by  strengthening  or  buttressing  the  shoulders. 
This  is  done  by  excavating  trenches  of,  say,  1ft.  6  in. 
wide  and  deep  on  each  side  of  the  road  next  the 
edge  or  verges,  and  filling  these  trenches  to  the 
surface  of  the  road  with  gravel  or  chalk  flints  of 
4-in.  to  3-in.  gauge,  well  rolled  down.  These  side 
buttresses  not  only  serve  to  drain  the  soil  under  the 
road  (outlets  at  intervals  and  in  low  places  being 
provided),  but  are  of  considerable  assistance  in 
counteracting  the  lateral  "spread"  of  the  subsoil, 
which  is  very  often  the  cause  of  collapse  of  the  road 
surface. 

For  the  better  protection  of  the  surfaces  of  loads 
constructed  under  the  water-bound  system  the  appli- 
cation of  a  surface  coating  of  distilled  and  dehy- 
drated tar  will  be  found  to  be  ultimately  economical, 
especially  if  a  dressing  of  fine  granite  chippings  is 
spread  over  the  surface  immediately  after  the  appli- 
cation of  the  tar  preparation  and  rolled  in ;  but 
l>efore  this  surface  coating  is  applied  the  road  should 
l>e  brought  up  to  a  proper  surface  contour.  This 
treatment,  however,  can  only  be  said  to  have  a  rela- 
tively temporary  effect,  and  it  will  be  found  to  be 
more  economical,  so  far  as  the  ultimate  result  is 
concerned,  to  incorporate  the  tar  compound  in  the 
structure  of  the  road  surface  once  and  for  all  than 
to  apply  it  repeatedly  to  the  road  surface. 


Aggregates  and  Fillers  for  Bituminous  Road  Con- 
struction.— An  article  on  this  subject,  illustrated  by 
photomicrographs,  will  be  contributed  to  our  issue  of 
next  week  by  Mr.  E.  J.  Lovegrove,  m.inst.c.e., 
borough   engineer   and   surveyor   of   Homsey. 

Waterproofing  of  Cement. — We  learn  that  an  addi- 
tional plant  has  recently  been  installed  in  the 
Harrogate  electricity  station,  and  that  after  excava- 
tions had  been  made  there  was  trouble  with  running 
water.  Pudlo  was  then  incorporated  in  the  cement 
as  a  waterproofing  medium  with  excellent  results. 
Although  there  is  a  stream  in  close  proximity,  the 
interior  of  the  building  is  perfectly  dry. 

Thames  Floods. — A  conference  of  the  urban  district 
councils  of  Walton,  Esher  and  the  Dittons,  and  East 
Molesey  was  not  in  favour  of  the  county  council 
suggestion  for  the  formation  of  a  board  of  control 
over  the  river  Mole.  An  alternative  scheme  for 
improving  the  course  of  the  river  and  minimising 
flooding  has  been  drawn  up  by  the  surveyors  to  the 
three  councils,  the  estimated  cost  being  about  £.3,000. 

Housing  Conditions  in  Montgomeryshire.— Jfr. 
Edward  Powell,  presiding  over  the  quarterly  meeting 
of  the  Montgomeryshire  Insurance  Committee  at  New- 
town, commenting  on  the  bad  housing  conditions  still 
prevailing  in  the  county,  said  that  the  great  trouble 
they  had  in  Wales  with  tuberculosis  was  due 
principally  to  those  conditions.  It  was  decided  to 
make  representations  to  the  district  and  county  autho- 
rities and  property  owners  concerned  with  the  object 
of  improvement. 
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AMERICAN   TESTS. 

At  the  request  of  the  Indiana  Sand  and  Gravel 
Producers'  Association,  Prof.  W.  K.  Hatt,  Director 
of  the  Laboratory  for  Testing  Materials,  Purdue 
University,  has  conducted  a  series  of  tests  with  the 
object  of  ascertaining  the  relative  strength  of  con- 
crete (1)  when  the  line  of  division  between  the  fine 


concrete  "  states  that  the  sand  "  shall  be  a  mixture 
of  coarse  and  fine  grains  from  J-in.  gauge  downwards," 
and  that  the  aggregate  "  shall  be  of  assorted  sizes, 
not  less  than  J-in.  gauge." 

The  same  specification  requires  that  "  any  stonios 
of  more  than  J-in.  gauge  shall  be  rejected  or  broken 
to  correct  size."  This  requirement  is  of  importance 
in  the  case  of  ferro-conerete  work,  where  the  concrete 
nuist  be  sufficiently  fine  to  enable  it  to  fill  the  moulds 
completely,   and  to   cover  the   reinforcing  bars  in   a 


Fig.  1.— Gr.wel  Passing  IJ-in.  Sievk  .vnd 

Held  on  J-in.  Mesh. 

(Two-thirds  full  size.) 

and  the  coarse  aggregate  is  the  4-in-  sieve,  and  (2) 
when  the  line  of  division  is  the  i-in.  sieve. 

At  tlie  outset  it  should  be  explained  that  American 
specifications  for  concrete  usually  state  that  the  fine 
aggregate  or  sand  "  shall  be  graded  from  fine  to 
coarse,  and  passing,  when  dry,  a  screen  having  i-in. 
openings,"  and  that  the  coarse  aggregate  "  shall  be 
retained  on  a  screen  having  J-in.  openings." 

It  was  felt  by  the  association  mentioned  that  econo- 
mical results  would  be  secured  by  grading  the  fine 
aggregate  down  from  |-in.  instead  of  i-in.  gauge,  and 


Fig.  2. — (jRAVEL  Passing  I^-in.  Sieve  and 

Held   on  J-in.  Mesh. 

(Two-thirds  full  size.) 

by  grading  the  coarse  aggregate  up  from  i-iu-  instead 
uf  i-in.  gauge.  Therefore  they  wished  to  have  autho- 
iitative  information  as  to  the  relative  strength  of 
concrete  proportioned  in  accordance  with  the  two 
bases  in  question. 

As  a  matter  of  general  interest  we  may  point  out 
(says  the  September  issue  of  Ferro-Concretti)  that  in 
the  V)est  British  practice  the  so-called  line  of  division 
l>ctween  sand  and  aggregate  is  fixed  at  i-in.  gauge. 
Th;i3  the  "  Mouchel  Standard  Specification  for  Ferro- 


FiG.  3. — Sand  Passing  J-in.  Mesh  and 

Grading   Down   to   Dust. 

(Two-thirda  full  size.) 

satisfactory  manner.  As  the  tests  made  by  Prof.  Hatt 
related  to  plain  concrete,  there  was  no  special  reason 
for  limitation  of  the  maximum  size  of  the  particles 
of  stone  to  }-in.  gauge,  and  the  maximum  was  settled 
at  l.'-in.  gauge  for  the  minimum  sizes  of  -i-in.  and 
i-in.  gauge. 

Further,  as  the  object  was  merely  to  obtain  relative 
results  for  comparison  one  with  the  other,  tlie  concrete 
for  the  principal  tests  was  proportioned  by  volume 
in  the  arbitrary  proportions  of  1:2:4.  In  some  sup- 
plementary tests  other  proportions  were  adopted  with 


Fig.  4.— Sand  Passing  i-iN.  Mesh  and 

Grading    Down   to   Dust. 

(Two-thirds  full  size.) 

the  object  of  obtaining  additional  information,  but 
comparisons  cannot  be  made  between  the  series 
because  different  batches  of  cement  were  used  in 
making  up  the  concrete. 

Preliminary  tests  were  made,  including  the  deter- 
mination of  tlie  specific  gravity  of  the  sand  and  gravel, 
the  determination  of  the  effect  of  contained  moisture 
on  the  weight  per  cubic  foot  and  the  percentage  of 
voids,  an(i  the  sieve  analysis  of  the  aggregates  in  a 
dry  state. 
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The  relative  value  of  sand  passing  |-in.  and  J-in. 
mesh  respectively  was  determined  by  tests  of  1:3 
mortar,  and  the  relative  value  of  sand  and  gravel 
graded  with  the  Hn.  and  the  i-in.  sieve  respectively 
was  determined  by  tests  of  1:2:4  concrete  tested  at 
the  age  of  twenty-eight  days.  Figs.  1  and  2  show  the 
gravel  with  a  maximum  size  of  li-jn.  gauge  held  on 
g-in.  and  i-in.  sieves,  and  Figs.  3  and  4  show  the 
sand  passing  i-in.  and  H".  sieves.  In  each  case  the 
particles  are  reduced  in  the  photographs  to  two-thirds 
full  size. 

The  specific  gravity  of  the  materials  was  as  follows : 

d-m.  J-in. 

Sand 2-65  2-645 

Gravel 2-655  2-655 

The  effect  of  moisture  on  the  weight  and  percentage 
of  voids  was  found  to  be  as  follows:  — 


oisture  per  cent. 

Weiglit  per  eub.  ft. 

Per  cent 

Sand  J-in. 

lb. 

Voids. 

Dry         ... 

111-8 

32-4 

0-5 

109-0        ... 

34-2 

1-28 

99-9 

40-2 

1-96        ... 

98-7       ... 

42-25 

3-31 

99-9       ... 

41-3 

4-01 

101-8 

40-7 

Sand  J-in. 

Dry 

105-2        ... 

36-5 

1-64 

994 

40-3 

1-64        ... 

93-7 

43-9 

2-36 

92-8        ... 

44-8 

3-18 

93-4 

45-0 

4-94 

95-3 

45-0 

Gravel  ^in. 

Dry 

105-8 

34-1 

Gravel  Jin. 

Dry        ... 

1007 

38-75 

As  might  be  expected,  the  1:3  mortar  tests  demon- 
strate the  advantage  of  well-graded  material  with  a 
considerable  range  in  the  size  of  the  particles.  Thus 
the  mortar  made  with  sand  ranging  from  J  in.  down 
to  dust  possessed  from  10  to  30  per  cent  more  com- 
firessive  strength  than  the  mortar  made  with  the 
finer  sand  ranging  from  -J-in.  downwards.  In  one 
ca.se  the  mortar  approached  the  conditions  obtaining 
in  scientifically  proportioned  concrete,  and  in  the 
other  it  was  more  akin  to  mortar  made  with  standard 
sand,  which  is  less  conducive  to  strength  than  sand 
consisting  of  a  mixture  of  coarse  and  fine  particles. 

The  tests  of  eonciele  in  the  aibitrary  proijortion 
of  1:2:4  by  volume  showed  a  clear  advantage  from 
the  adoption  of  the  J-in.  line  of  division  between  sand 
and  gravel,  the  results  being  as  follows:  — 


Series  I. 
Series  II. 


Compress 
^in.  Lasis. 
3,1101b.  per  sq.  in 
3,610     „ 


strength  at  28  days. 


2,890  lb.  per  sq.  in. 
8,450     „ 


Two  series  of  the  supplementary  tests  previously 
i;!entioned  were  made  upon  concrete  with  J-in.  divided 
aggregate  in  the  arbitrary  proportions  of  1:2:4,  and 
concrete  of  -J-in.  divided  aggregate  proportioned  so  as 
to  make  it  approach  more  closely  than  before  to  tlie 
1:2:4  mixture  of  the  i-in.  aggregate.  The  third 
series  of  the  supplementary  tests  M-as  conducted  on 
concrete  made  with  aggregate  of  §-in.  maximum  gauge 
(as  required  by  the  Moucliel  Standard  Specification >, 
one  set  of  test  specimens  being  made  up  vising  mate- 
rial divided  on  the  g-in.  sieve  and  another  set  using 
material  divided  on  the  i-in.  sieve.  The  proportions 
of  the  concrete  were  similar  to  those  in  the  first  two 
series  of  supplementai-y  tests.  The  following  are  the 
average  results  obtained :  — 

Compressive  sti-eugtU  at  28  days, 
^-iu.  basis.  J-in.  basis. 

Series  III.     ...     2,540  lb.  per  sq.  in.       2,1181b.  per  sq.  in. 
Series  IV.     ...     4,090     „         ,,  3,620     „ 

Series  V.       ...     2,655     „         „  2,375     „ 

As  before  mentioned,  comparisons  must  not  be  made 
Vietween  the  different  series  of  tests  owing  to  the  use 
of  different  qualities  of  cement.  Nevertheless,  the 
various  results  are  sufiicient  to  indicate  the  advantage 
of  the  5-in.  line  of  division,  according  to  which  the 
sand  is  graded  from  5  in.  downwards,  and  the  aggre- 
gate is  graded  from  J  in.  upwards. 


D.C.M.  for  Road  Sweeper. — It  is  reported  that 
H.  G.  Doe,  a  sweeper  in  tlie  service  of  the  Kensington 
Borough  Council,  who  enlistetl  in  the  Howe  Battalion 
of  the  Royal  Naval  Division  in  September,  1914,  has 
been  twice  mentioned  in  despatches  by  Sir  Ian  Hamil- 
ton, and  has  been  given  a  medal  for  'conspicuous 
gallantry,  and  also  a  Distinguished  Conduct  Medal. 


LOCAL   GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
witli  a  view  to  making  the  information  given  under  this 
liead  as  complete  and  accurate  as  possihle. 


INQUIRIES  HELD. 

Northallerton  R.D.C.  (October  6th.  Mr.  P.  M. 
Crosthwaite). — ^fclO.UOO  for  the  new  waterworks  at 
O'smotherley,  in  the  area  of  the  rural  council. — Mr. 
E.  Sandemau,  the  engineer,  .submitted  details  of  the 
new  works  and  mentioned  the  unexpected  difficulties 
which  had  arisen  which  necessitated  the  further 
bor^o^^■ing  powers. 

Salford  T.C.  (September  29th.  Mr.  George  L. 
Pepler). — This  was  an  inquiry  into  an  application 
for  permission  to  yut  into  operation  the  Housing 
and  Town  Planning  Act,  1909.— The  town  clerk,  Mr. 
L.  C.  Evans,  stated  that  the  corporation  were  anxious 
to  put  the  town  planning  scheme  into  operation,  and 
the  land  they  projjosed  to  include  covered  about 
2,290  acres.  It  was  situated  in  various  parts  of  the 
borough,  and  as  it  was  all  land  likely  to  be  developed 
the  corporation  sought  the  powers  so  that  there 
should  be  a  proper  scheme  of  sanitation  and  road 
making.  When  the  Act  was  passed  the  Bridges  and 
Buildings  Committee  drew  up  a  plan  of  all  vacant 
land,  irrespective  of  ownership,  and  all  interested 
were  asked  to  see  that  plan  and  give  their  views. 
Conferences  had  been  held  with  the  representatives 
of  the  Ship  Canal  Company  and  others  who  objected 
to  the  scheme,  but  these  had  failed  to  bring  about  a 
satisfactory  settlement.  On  behalf  of  the  corpora- 
tion he  would  say  that  they  had  not  the  least  desire 
to  harass  landowners.  In  fact  they  were  prepared 
to  give  them  every  encouragement,  because  it  was 
in  the  corporation's  interest  to  do  so,  especially  in 
warehouse-building,  when  higher  rents  meant  in- 
creased rates.  Under  the  Act  owners  would  have 
more  protection  than  they  had  now.  The  building 
surveyor,  Mr.  P.  W.  Piatt,  said  that,  had  the  Salford 
Cori>oration  had  the  powers  they  now  possessed  forty 
years  ago,  Salford  would  have  been  a  very  different 
place.  Apart  from  secondary  streets,  the  main 
thoroughfares  would  have  been  made  much  wider, 
and  the  lieojjle  would  have  enjoyed  three  times  the 
breathing  space  they  had  to-day.  Continuing,  Mr. 
Piatt  said  that  since  the  opening  of  the  Ship  Canal 
there  had  been  a  considerable  growth  in  the  building 
of  property,  especially  warehouses  and  workshops, 
and  when  normal  times  were  reached  again  a  much 
bigger  growth  was  anticipated.  On  the  Crescent 
area,  where  property  belonging  to  the  Booth's 
Charity  was  situated,  there  were  some  thirty-four 
different  owners,  and  for  uniformity  alone  it  was 
necessar.v  that  the  corporation  should  enjoy  the 
powers  given  by  the  Act.  This  was  once  a  residential 
disiti-jct,  but  in  course  of  time  it  would  be  all  occn- 
l)ied  by  warehouses.  In  the  north  the  development 
,would  be  of  a  residential  character.  Mr.  E.  B. 
^lartin,  the  borough  engineer,  said  the  corporation 
was  most  anxious  to  assist  landowners,  and  no 
obstacle  would  be  put  in  the  way  of  developing  an.v 
of  the  plots.  In  other  towns,  where  he  had  gained 
exjierience,  he  found  that  owners  had  benefited  con- 
sideral)ly  liy  the  provisions  of  the  Act. 

Scarborough  T.C.  (October  7th.  Mr.  P.  M.  Cros- 
thwaite).— Tbi?  was  an  inquiry  with  respect  to  the 
financial  aspect  of  the  works  at  the  new  bathing 
pool  and  adjacent  establishments.  The  question 
which  the  Local  Government  Board  is  to  consider  is 
whether  the  corporation  should  be  allowed  to  pro- 
ceed with  certain  works,  which  are  claimed  to  be 
necessary  for  the  protection  of  the  clifis.  After 
hearing  the  views  of  members  of  the  council,  both 
for  and  against  the  continuance  of  the  work,  the 
inspector  visited  the  site. 

APPLICATIONS    FCR   LOANS. 

Cambridge  T.C— £3,000  in  connection  with  the  new 
Guildhall  buildings. 

Epsom   U.D.C.— .£1.000  for  a  motor  fire  engine. 

Hull  T.C. — £2,665  for  two  motor  fire  engines. 
LOANS   SAHSTIONED. 

Chesterfield  T.C— £5,000  for  new  electricity  plant. 

Luton  T.C— £4,000,  balance  of  a  loan  of  £24,000 
for  eler-tvii-it}-  pui-jioses. 

Newport     (Mon.)     T.C.  —  £8,327     for     a      refuse 


Rotherham  T.C— 12,500  for  extensions  a( 
electricity  station. 

Wednesbury  T.C— £2,000  for  the  installation 
rotary  comerter  at  an  electricity  sub-station. 


the 
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SLATE  BEDS. 


Air.  Dibdiu's  slate-bed  process  is  fairly  familiar  (o 
all  concerned  with  the  important  dut.v  of  sewage  dis- 
posal. It  is  now  to  be  found  in  succes-sful  operation 
at  works  in  practically  every  part  of  the  United 
Kingdom,  but  we  imairine  that  even  the  engineers 
of  those  towns  in  whieli  if  is  actually  at  work  will 
not  fail  to  be  interested  in  an  illustrated  pamphlet 
which  the  Slate  Bed  Biological  Sewage  Disposal  Com- 
pany, Limited,  of  47  Victoria-street,  S.W.,  have  just 
issued.  A  notable  point  of  difference  between  this 
and  the  usual  trade  publication  is  that  of  some  two 
dozen  pages  iu  only  two  do  the  firm  trouble  readers 
with  their  own  views  with  regard  to  the  merits  of 
the  system;  the  remainder  of  the  space,  apart  from 
that  occupied  by  several  interesting  photographic 
views,  is  taken  up  by  what  others  say  about  it. 

"  Artificially  improved  land  treatment  "  is  the  de- 
scription which  the  company  applies  to  the  process. 


Tile  efficacy  of  the  system  is  admiralily  illustrated 
b\-  the  case  of  Devizes,  where  formerly  from  chemical 
precipitation  about,  G80  tons  of  pressed  sludge  was 
produced  in  twelve  months,  whereas  from  the  slate 
beds,  treating  the  whole  of  the  sewage,  only  about 
.'0  tons  of  inoffensive  mould  were  obtained  during  a 
similar  period. 


Sane  Economy, — .\  retrenchment  scheme,  prepared 
by  tlif  A\'estiuiiister  (,'ily  Council,  suggests  that  no 
bulbs  sliall  be  piucliased  this  year  for  the  public 
gardens. 

Shrewsbury    Municipal    Munitions    Scheme.— At  a 

meeting  of  Shrewsbury  Town  Council  on  Monday, 
Alderman  W.  G.  Cross  explained  the  scheme  the 
governoa-s  of  the  Borough  Technical  School  had  for- 
mulated for  enrolling  skilled  workers  to  assist  in  the 
manufacture  of  munitions  at  the  school.  The  head 
master  (Mr.  White,  n.sc),  Alderman  Cross  said,  had 
thrown  all  his  energies  into  the  work,  and  was  re-, 
oeiving      assistance      from     nearly     fifty     voluntary 


'■■'■-*^  ^^-jififlyrirlf 


i'AVtKsU.VM     tiLAit 


Many  surfaces  of  naturally  formed  mud  containing 
enormous  numbers  of  various  bacteria  and  small 
worms  are  superimposed  and  supported  on  slate 
shelves  separated  l)y  cubes  of  slate,  so  that  complete 
diainage  and  aeration  are  obtained  in  working.  When 
a  bed  is  filled  with  sewage,  the  solids  in  suspension 
very  quickly  settle  in  the  2-in.  si^aces  between  the 
slates  on  to  the  thin  depo.sit  of  mud  (about  i  in.  thick) 
foriued  on  each  slate  naturally  from  i)revious  charges 
of  sewage,  and  covered  with  a  film  of  bacteria,  which 
instantly  connnence  to  spread  and  nndtiply  over  the 
freslily  deposited  sewage  solids,  which  act  as  a  new 
food  supply. 

When  the  effluent  is  discharged  from  the  slate  beds 
fresh  air  fills  the  beds,  and  thereupon  numerous 
worm.s — from  microscopic  size  up  to  i  in.  in  length — 
rise  to  the  surface  of  the  mud  to  obtain  oxygen  (per- 
forating and  so  aerating  the  mud),  and  deposit  upon 
the  surface,  in  the  form  of  worm  casts,  the  indigestible 
matters  and  humus  residue  from  the  previous  solids, 
thus  partly  burying  the  freshly  deposited  sewage 
matter.  As  the  bed  is  again  filled  with  sewage  the 
first  gentle  flow  of  the  rising  water  washes  the  worm 
casts  ]oo>^e,  and  they  are  carried  down  in  time  from 
la.ver  to  layer  of  the  slate,  and  finally  to  the  floor 
of  the  bed,  and  out  with  the  effluent  as  "  humus,"  the 
quantity  being  in  proportion  to  that  of  the  solid.s  sent 
into  the  beds  and  its  character  being  similar  to  the 
earthy  sub-i.-mr.p  ,,,nrliir.prl  bv  r.o,,t[.Iefely  rotted 
manure. 


worker.-^.  There  was  room  for  more.  Engines  and 
tools  had  Ijeen  given  locally,  and  a  firm  of  engineers 
had  offered  to  make  all  the  eastings  required  gra- 
tuitously. He  believed  this  was  the  first  scheme  of 
the  kind  ijroiuoted  by  any  municipal  department  in 
the  United  Kingdom. 

Hostile  Air  Raids:  Police  Warning  (Official). — In 
view  of  the  possibility  of  further  attacks  by  hostile 
aircraft,  the  Commissioner  of  Police  deems  it  advisable 
to  call  attention  to  tlio  public  warning  published  on 
the  28th  June,  reecmnuending  residents  to  remain 
under  cover,  and  advising  them,  for  dealing  with 
incendiary  fires,  to  keep  a  supply  of  water  and  sand 
readily  available.  The  opportunity  was  taken  of 
suggesting  that  clieinical  liquid  fire  extinguishers 
should  not  be  purchased  without  a  written  guarantee 
that  they  comply  with  the  specification  of  the  Board 
of  Trade,  Office  of  Works,  Metropolitan  Police,  or 
some  approved  Fire  Prevention  Committee.  Many 
dry-powder  fire  extinguishers  are  much  advertised. 
The. Commissioner  warns  the  public,  as  the  result  of 
experiments  made,  at  his  instance,  by  a  competent 
Committee  of  Experts,  that  no  reliance  can  be  placed 
upon  such  appliances  for  effectively  controlling  fires 
such  as  are  likely  to  bo  caused  by  bombs,  explosive  or 
incendiary.  The  Commissioner  is  advised,  as  the 
result  of  these  experiments,  that  the  provision  and 
prompt  and  intelligent  use  of  water  or  of  sand,  or  of 
Ijoth,  in  dealing  with  such  outbreaks  of  fire  is  the 
best,  simplest,  and  most  economical  safeguard. 
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Sanitary  Progress  in  Peru  and  Bolivia.* 

J.  BINGHAM  POWELL,  m.inst.c.e.,  m.i.mech.e.,  Late  Engineer  to  the  Principal  Municipalities 
and  Government  of  Peru  ;  also  to  the  Bolivian  Government. 


The  outbreak  of  bubonic  plague  at  Callao,  the 
principal  port  of  Peru,  in  the  early  part  of  1903, 
directed  the  attention  of  the  authorities  to  the  urgency 
of  serious  sanitary  reform  in  the  country.  The  disease 
.  .  .  is  now  endemic  in  Peru,  but  not  in  a  virulent 
form,  since  the  mortality  only  averages  about  25  per 
cent  of  the  cases,  which  of  late  years  have  been 
but  few. 

The  most  prevalent  disease  on  the  Peruvian  coast, 
where  the  principal  towns  are  situated,  is  tuber- 
culosis, and  this  must  largely  be  attriV)uted  to  the 
inferior  mode  of  living  and  the  unhealthy  homes  of 
the  lower  classes,  their  food  havmg  a  low  nutritive 
value,  and  their  habitations  being  damp  and  badly 
ventilated. 

The  population  of  Lima  is  150,000. 

The  working  classes  have  but  poor  notions  of  per- 
sonal cleanliness,  and  it  is  difficult  to  make  them 
appreciate  the  value  of  this  and  other  matters  per- 
taining to  hygiene.  Nevertheless,  the  progress  made 
of  late  years  in  sanitary  matters  is  marked,  due  to 
tlie  interest  now  taken  by  the  educated  people,  to 
the  beneficial  effects  of  legislation,  and  to  the  advan- 
tageous results  of  a  propaganda  instituted  by  the 
newspapers  and  other  public  organs.  Credit  must 
also  be  given  to  the  Government  for  its  progressive 
policy  in  furnishing  funds  and  otherwise  fostering 
the  study  and  execution  of  such  works  as  sew;erage, 
water  supply,  hospitals,  &c.,  in  the  principal  towns. 
The  municipalities  have  contributed  their  share  to 
the  good  work  by  enforcing  the  public  health  laws, 
and  by  making  regulations  relating  to  such  matters 
as  the  notification  of  contagious  diseases,  removal  of 
sufferers  to  i-solation  hospitals,  pure  milk  supply, 
slaughter  of  cattle  in  new  and  properly  designed 
public  abattoirs  and  the  inspection  of  meat,  house 
construction  with  burnt  bricks  and  "reinforced  con- 
crete, &c. 

The  author  was  appointed  by  the  Peruvian  Consul- 
General  in  London,  and  arrived  in  Lima  in  1903  at 
tlie  moment  when  the  outbreak  of  the  bubonic  plague 
was  creating  great  alarm ;  thus  no  time  was  lost  in 
rapidly  getting  to  work  on  his  mission — that  of  design- 
ing and  carrying  out  the  necessary  reforms  and  ex- 
tensions to  the  old  sewerage  system,"  and  later  a  study 
of  the  water  supply  with  a  view  to  its  reconstruction. 

LIMA    SEWEfiAGE. 

The  sewerage  of  Lima  was  put  down  some  fifty 
years  ago,  and  is  of  the  defective  design  current  at 
that  period.  The  sewers  take  the  form  of  brick  con- 
duits with  vertical  walls  and  semi-circular  roof  and 
invert,  built  of  inferior  brick  laid  on  edge,  and  with 
lime  and  sand  (chiefly  the  latter)  joints  T  there  is  no 
watertight  backing,  so  the  leakage  is  excessive.  These 
large  sewers  are  difficult  to  keep  clean,  and  enormous 
volumes  of  water  are  thrown  into  them  to  carry  away 
the  deposited  matter;  this  water  was  formerly  utilised 
afterwards  for  the  irrigation  of  fruit  and  vegetable 
gardens  in  the  outskirts  of  the  town,  and  even  in  the 
more  central  districts. 

Nearly  all  the  sewers  in  a  bad  condition  have  now- 
been  replaced  by  stoneware  pipes  from  9  in.  to  18  in. 
diameter.  The  irrigation  ditches  and  conduits  in  the 
urban  perimeter  have  been  abolished  in  the  greater 
part,  and  the  use  of  polluted  water  for  the  cultivation 
of  foodstuffs  for  human  consumption  prohibited.  The 
whole  installation  has  been  thoroughly  ventilated  by 
4-in.  diameter  shafts  placed  at  frequent  intervals 
alternately  with  air-inlet  pipes  of  the  fame  diameter, 
and  fitted  with  mica  flap-valves.  The  sewage  is  con- 
veyed by  several  main  sewers  to  small  rivers  in  the 
neighbourhood  of  Lima,  which  are  used  as  irrigation 
canals. 

Although  the  matter  of  a  single  outfall  to  the  sea 
has  been  carefully  studied,  no  progress  towards  its 
construction  has  been  made,  as,  under  the  existing 
irrigation  laws,  which  are  very  stringent  as  to  heredi- 
tary rights  to  the  water  in  this  rainless  territory,  it 
has  been  found  impossible  to  get  the  landowners  to 
forego  their  claim  to  all  water  proceeding  from  Lima 
for  the  benefit  of  their  properties.  This  stumbling- 
block,  doubtless,  will  be  removed  in  the  near  future, 
but  until   then,   and   notwithstanding   the   extensive 
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improvernents  that  have  been  made,  the  sewerage 
system  will,  of  course,  remain  gravely  defective  from 
the  hygienic  point  of  view. 

Large  additions  to  the  old  installation  have  been 
made  in  the  new  districts  and  avenues,  and  separate 
outfalls  for  these  constructed  in  concrete  and  steel. 
Finally,  a  department  of  the  municipality  to  deal 
with  the  house  connections  has  been  established,  and 
domiciliary  visits  are  made  by  competent  inspectors 
to  ensure  strict  conformity  with  the  sanitary  laws, 
and  to  certify  that  the  installations  for  new  buildings 
are  entirely  satisfactory.  Pipes  of  4-in.  diameter, 
with  an  intercepting  trap  properly  ventilated,  have 
replaced  the  former  large  house  drains.  The  sanitary 
arrangements  of  the  theatres,  hotels,  railway  stations, 
and  other  places  of  public  resort  are  now  on  modern 
lines.  The  principal  hospital,  the  Dos  de  Mayo, 
merits  special  mention ;  here  a  very  complete  drainage 
and  w'ater  supply  system  has  been  executed  and  the 
ventilation  reformed. 

WATER    SUPPLY     IN    LIMA. 

The  existing  water  supply  of  Lima  dates  from  1865. 
and  although  some  8,000.000  to  10,000,000  gallons  per 
day  are  distributed  to  tlie  150,000  inhabitants  the 
quantity  is  insufficient,  because  the  consumers  have 
acquired  very  prodigal  habits,  through  lack  of  control 
over  waste,  and  this  abuse  has  resulted  in  the  want 
of  water  now  being  felt.  The  authorities  have 
arrived  at  the  conclusion  that  it  would  be  difficult 
to  improve  matters  by  reducing  the  supply  per  in- 
habitant, and  have  decided  on  extensive  additional 
works  to  bring  the  total  quantity  up  to  20,000,000 
gallons  per  day. 

Fortunately,  even  this  enormous  volume  of  water 
can  be  brought  to  Lima  without  excessive  expendi- 
ture. The  supply  is  drawn  from  the  gravel  beds  that 
lie  under  the  surface  clay  at  a  site  some  3  miles  up 
the  valley  behind  the  town,  and  taken  at  a  depth 
from  20  ft.  to  30  ft.  below  the  surface  level  by  filter- 
ing galleries  and  wells;  by  extending  and  adding  to 
these,  and  carrying  out  similar  works  on  a  neighbour- 
ing site,  all  the  water  required  can  be  obtained.  The 
valley  mentioned  is  steep,  and,  although  so  near,  the 
source  of  supply  is  at  ample  altitude  over  Lima  to 
give  a  large  pressure. 

At  present  the  non-existence  of  a  service  reservoir 
and  the  inadequate  pipe  distjibution  result  in  the 
working  pressure  being  very  low  in  some  districts, 
and  almost  nil  in  other  parts  of  the  town.  These 
defects  will  be  corrected  by  the  construction  of  large 
reservoirs  at  a  convenient  level,  and  the  renewal  and 
extension  of  the  pipe  distribution  to  cover  the  whole 
urban  area,  which  contains,  or  will  contain  in  the 
near  future,  70  miles  of  streets.  The  new  works  are 
to  be  commenced  without  delay,  since  the  old'  con- 
cession held  by  the  water  company  has  recently  ex- 
pired, and  a  Water  Board  has  been  constituted  with 
members  representing  the  municipality,  the  Govern- 
ment, and  other  interests. 

CALLAO. 

The  drainage,  water  supply  and  desiccation  of  the 
subsoil  of  the  port  of  Callao  presented  several  very 
interesting  problems.  Many  physical  difficulties  had 
to  be  taken  into  account,  especially  in  the  design  of 
the  sewerage  system.  The  town  is  on  an  isthmus 
that  is  very  flat  on  the  sides  by  the  sea,  the  slope  here 
not  being  svifflcient  to  permit  of  the  sewers  having 
self-cleansing  gradients  with  gravitation  outfalls. 
Therefore  the  area  has  been  divided  into  three  zones, 
two  of  which  disjliarge  to  the  sea  by  the  aid  of  Shone 
ejectors,  and  the  third  at  a  higher  level  at  the  back 
of  the  town,  by  gravitation,  utilising  one  of  the  steel 
outfall  jetties  of  the  other  zones. 

The  sewers  are  from  6  in.  to  18  in.  diameter  (no 
rainfall  entering  the  system,  as  is  the  case  with  all 
the  other  installations  described,  since  the  Peruvian 
coast  is  practically  rainless),  and  laid  on  broad  con- 
crete bases  in  the  decomposed  clayey  earth  that  forms 
a  great  proportion  of  the  subsoil,  w'here  the  water 
level  is  within  18  in.  from  the  surface  in  many 
places.  At  first  it  was  impossible  to  get  these  bases 
to  set  properly,  but  that  trouble  was  finally  over- 
come by  laying  the  concrete  in  light  wooden  troughs 
to  keep  out  the  mud  and  flowing  water.  The  com- 
pressor station  is  well  built  in  brick  and  concrete. 
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and  houses  the  air  compressors,  oil  engine,  eleotric 
motor  and  workshops.  The  manholes,  flush  tanks, 
&c.,  are  made  of  concrete,  this  being  the  practice 
generally  adopted  by  the  author  in  South  America 
for  these  and  other  works  such  as  large  sewers,  ser- 
vice reservoirs,  bridges,  &c.,  since  no  hard  bricks 
suitable  for  such  works  are  procurable.  The  whole 
system  is  thoroughly  ventilated  by  4-in.  shafts.  The 
house  connections  have  been  made  in  conformity 
with  sanitary  regulations  similar  to  those  for  Lima. 
The  water  suiiply  of  Callao  .is  from  wells  sunk  into 
the  gravel  beds  on  a  site  at  a  short  distance  up  the 
valley  behind  the  town.  Two  million  gallons  per 
day  are  at  present  taken ;  but,  although  the  popula- 
tion is  only  35,000,  the  supply  is  insufficient,  and 
further  wells  and  filtering  galleries  are  being  con- 
structed on  the  same  site,  to  increase  the  quantity  to 
3J  million  gallons  per  twenty-four  hours.  A  service 
reservoir  of  800,000  gallons  is  to  be  built,  and  the 
distributing  pipe  system   extended. 

OTHER    PERUVIAN    TOWNS. 

The  sewerage  of  Arequipa,  the  second  largest  town 
in  the  country,  does  not  present  jwints  of  peculiar 
interest.  It  is  a  gravitational  scheme,  and  the  dis- 
charge is  to  treatment  works  (intermittent  downward 
filtration)  on  a  .sandy  formation.  The  subsoil  is  dry, 
and  no  bases  are  necessary  to  carry  the  sewer  pipes, 
which  are  from  6  in.  to  18  in.  diameter. 

The  w-ater  supply  is  from  pure  mountain  springs 
7  miles  from  Arequipa.  The  water  is  brought  to  the 
town  through  conduits  laid  in  unlined  tunnels  and 
piping ;  as  it  is  found  that  contamination  occurs  in 
the  tunnels,  esi>ecially  where  these  are  near  to  the 
surface,  a  continuous  steel  main  is  to  be  laid  on 
supports  on  the  floor  of  the  conduits,  thus  conveying 
the  whole  siupply  by  pipes.  Additional  headworks 
are  required  to  bring  the  quantity  per  day  up  to 
2,000,000  gallons,  for  a  population  of  45,000.  A  service 
re.servoir  of  1,0(X),(X)0  gallons  capacity  will  serve  to 
break  the  high  pressure  in  the  latter  section  of  the 
pipe-line,  in  addition  to  its  usual  functions.  The 
pipe  distribution  will  be  by  high  and  low  level 
zones,  because  of  the  somewhat  large  fall  of  the 
town,  which  is  on  the  slopes  at  the  foot  of  the 
famous  volcano  "  El  Misti." 

The  sewerage  of  the  Trujillo  is  a  gravitational  scheme, 
and  the  diischarge  ds  on  to  a  large  tract  of  desert 
land  between  the  town  and  sea.  Reinforced  concrete 
bases  carry  the  pii>es  in  wet  ground,  and  the  outfall 
is  of  cast  iron.  The  water  supply  comes  from  a 
river,  and  is  of  potable  quality  at  the  intake,  but 
heavily  charged  with  suspended  mineral  matter  at 
certain  periods  of  the  year.  To  remove  this,  large 
sedimentation  tanks,  of  capacity  equivalent  to  two 
and  a-half  days'  consumption,  and  mechanical  filters 
in  a  reinforced  concrete  building,  are  to  be  put  down. 
The  town  distribution  is  to  be  finished,  and  has  been 
laid  out  for  a  daily  supply  of  600,0IX)  galloni-.  A 
large  service   reservoir   completes  the    installation. 

The  water  supply  and  sewerage  of  Cbiclayo  may 
l>e  considered  t/)geth8r,  inasmuch  as  it  has  been 
arranged  to  obtain  the  former  from  tubular  wells 
with  air-lifts,   and  the  latter,  because  of  the  almost 


ct>mplete  flatness  of  the  town,  is  on  the  ejector 
system;  thus  the  compressor  station  will  provide  the 
compressed  air  required  for  both  installations.  The 
sewerage  will  be  discharged  tlirough  a  rising  main 
to  septic  tanks  and  percolating  filters.  The  forma- 
tion iis  a  waterlogged  clay,  and  so  the  deeper  sewers 
are  to  be  of  cast  iron.  The  water  supply  of  900,000 
gallons  per  twenty-four  hours  will  be  distributed  in 
the  town  in  four  zones,  the  principal  pipes  radiating 
from  a  large  service  reservoir  on  colvimns  to  be 
situated  in  tlie  principal  square,  in  the  middle  of 
the  area;  in  this  manner  equali^i'  of  pressure  and 
distribution  wall  be  obtained,  although  the  town  is 
so  flat. 

lea  is  another  town  where  tubular  wells  have  teen 
utilised  for  the  water  supply  (470,000  gallons  per 
day);  here  also  air-lifts  are  to  be  employed  to  raise 
the  water,  since  ordinary  pumps  with  moving  parts 
are  found  to  wear  badly  because  of  the  high  content 
of  sand  in  the  water.  The  sewerage  is  to  be  by 
gravitation,  with  discharge  to  a  site  of  loamy  forma- 
tion with  a  top  layer  of  alkali. 

Ancon  is  a  seaside  re.sort  on  a  slightly  shelving 
sandy  beach ;  the  sower  pipes  are  laid  on  reinforced- 
concrete  bases,  and  the  flushing  water  is  obtained  by 
pumping  brackish  water  from  a  well  near  the  sea. 
The  motive  power  is  given  by  a  windmill  or  oil 
engine,  as  the  case  may  be.  There  is  a  long  steel 
outfall  jetty.  Potable  water  is  brought  daily  from 
Lima  in  tank  cars. 

Miraflores  is  another  seaside  town,  and  the  sewage 
flows  to  a  septic  tank  on  an  unfrequented  beach; 
from  this  the  liquid  portion  escapes  through  the 
honeycombed  walls,  under  the  shingle,  and  thence 
to  the  sea. 

A  final  point  of  interest  in  connection  with  sanitary 
matters  in  Peru  is  that  of  the  disposal  of  the  refuse 
of  tlie  towns.  At  present  the  refuse  is  conveyed  by 
carts  to  outlying  tip-heaps,  and  many  of  these  are 
of  great  antiquity,  in  some  cases  as  old  as  the  town 
itself,  a  matter  of  three  to  four  centuries,  and  have 
reached  an  enormous  size.  The  underlayers  of  the 
old  heaps  are  now  formed  of  consolidated  mineral 
matter,  as  the  organic  solids  have  decomposed  and 
disappeared  with  time,  and  so  the  only  objection 
to  the  tip-heaps  arises  from  the  recent  deposits. 
Tlie  question  of  dust  destructors  has  been  seriously 
studied,  and  even  definite  plans  drawn  up,  but  it 
is  doubtful  if  such  installations  would  be  of  par- 
ticular value  in  Peru  owing  to  the  nature  of  the 
refuse,  which  has  but  small  combustible  value 
bccanso  of  the  al>sence  of  domestic  coal  fires. 

BOLIVIA. 

Progress  in  sanitary  matters  cannot  be  said  to 
have  made  much  headway  until  quite  recently,  for 
the  drainage  projects  to  be  described  were  only  first 
taken  in  hand  by  the  author  as  late  as  1912.  In  a 
way  this  delay  may  be  considered  advantageous, 
because  the  several  schemes  have  all  been  drawn 
up  together  and  based  on  the  same  principles;  thus 
the  installations  will  be  of  a  uniform  character  and 
efficiency  for  the  whole  country. 

Of  the  six  large  towns  in  Bolivia,  the  complete 
definite  plans  have  been  completed  for  four.  La  Paz, 
Cochabamba,  Oruro,  and  Potosi.  Respecting  the 
other  two,  Santa  Cruz  is  so  far  away  from  any  rail- 
way that  the  cost  of  public  works  where  imported 
materials  have  to  be  used  is  almost  prohibitive ; 
and  with  regard  to  Sucre,  the  problem  was  about  to 
1>6  studied  when  the  outbreak  of  war  in  Europe  com- 
pelled the  Government  to  stop  for  the  time  being  all 
further  expenditure  on  public  works. 

In  1913  a  Bill  was  presented  to  Congress  autho- 
rising the  executive  to  raise  a  loan  of  £1,400,000  for 
the  purpose  of  exocuting  the  drainage  schemes  for 
the  four  towns  mentioned,  and,  in  addition,  for 
Sucre.  The  negotiations  for  this  loan  were  proceed- 
ing favourably,  but  the  war»has,  of  course,  stopped 
them  until  better  times. 

The  policy  of  the  Government  is  to  execute  the 
works  under  one  contract  and  thus  extend  the  uni- 
formity of  design  to  the  quality  of  the  workmanship, 
wiith  the  consequent  benefits  to  the  success  of  the 
undertaking. 

In  Bolivia  there  is  not  as  yet  any  public  health 
department  to  deal  with  sanitation  works;  such 
matters  are  in  the  care  of  a  section  of  the  public 
works  department,  and  it  must  be  said  that  the 
heads  of  the  department  and  the  several  ministers 
that  have  been  in  cliarge  have  displayed  great  zeal 
and  foresight  in  tlir   .vcciil  inn    of  their  mission. 

The  water  supply  ni  I  In-  ii.wns  is  under  the  same 
department,  except  tlmt  of  La  Paz,  which  is  con- 
trolled by  the  municipality.    The  latter  installation 
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storage  reservoir  formed  by 
gorge,  and  conveys  it  to  tlie 


takes  the  water   from   a 
a  dam  across  a  narrow         _ 

town  in  a  20-in.  steel  main.  Some  contamination 
occurs  from  irrigation  and  mining  ditclies  in  the 
watershed,  and  siteps  are  being  taken  tlierefore  to 
svippress  tliese.  The  pipe  system  is  to  be  extended, 
the  town  being  divided  into  zones  of  supply  to 
equalise  the  pressure ;  a  service  reservoir  will  be 
built  in  each  of  tliese  districts.  Sucre  has  a  very 
well  designed  and  constructed  installation.  Oocha- 
bamba  is  to  take  tire  water  from  wells  and  filtration 
galleries,  Oruro  -fi-oin  .springs,  and  Potosi  from  the 
old  conduits  constructed  by  the  Spaniards  for  the 
mines,  these  drawing  water  from  a  series  of  small 
storage  reservoirs  situated  at  some  distance  away. 
For  tlie  last  three  towns  mentioned  steel  jiipes  have 
been  purchased,  but  have  not  been  laid  down,  except 
in  Oruro,  where  some  jirogress  has  been  made. 

SEWERS. 

Returning  now  to  the  drainage  schemes  and  treat- 
ing of  details  common  to  all,  cement  pipes  are  to  be 
used  for  sizes  from  6  in.  to  21  in.,  and  reinforced 
concrete  for  sewers  of  larger  diameter.  This  cou- 
.struction  is  preferable  to  stoneware  pipes  for  the 
smaller  sewers  because  of  the  inaccessibility  of  the 
towns  from  the  coast  and  tlie  consequent  high  freight 
charges  for  imported  materials;  this  is  a  considera- 
tion,^ apart  from  the  matter  of  breakages,  which 
would  be  50  per  cent  for  stoneware  pipes  coming 
from  Europe,  none  being  manufactured  in  the 
country.  For  the  larger  sewers  stone  could  also  be 
employed,  but  experience  of  this  material  in  similar 
works  has  demonstrated  that  there  is  not  enough 
skilled  labour  at  hand  for  the  great  quantity  of 
Irighly  finished  ma.sonry  that  would  be  required;  this 
factor  and  the  difficulty  of  getting  sufficient  high 
quality  stone  at  a  reasonable  price  are  the  reasons 
why  stone  sewers  would  cost  two  or  three  times  as 
much  as  concrete  sewers,  even  although  the  cement 
for  the  latter  has  to  be  imported  and  heavy  freight 
charge.?  ijaid. 

For  La  Paz  and  Potosi  the  concrete  sewers  will  be 
of  circular  section,  becanse  of  the  ample  gradients, 
and  not  reiuiforced  with  steel,  as  the  largest  diameter 
is  only  51  in.,  or  within  tlie  minimum  size  where 
practical  economy  is  given  by  reinforcement.  On 
the  other  hand,  in  the  Cochabamba  and  Oruro 
schemes  the  gradients  are  flat,  and  therefore  egg- 
shaped  siewers  are  required  to  obtain  self-cleansing 
velocities.  Because  of  their  large  size,  the  egg-shaped 
sewers  will  be  reinforced  to  reduce  the  cost,  and  also 
to  strengthen  tlie  structure  to  provide  against  the 
weak  foundation  given  by  the  poor  subsoil,  which 
is  waterlogged  in  the  districts  of  the  towns  where 
such  sewers  are  to  be  built.    - 

The  tubular  .sewers  will  also  be  carried  on  bioad 
reinforced-conorete  bases  in  all  cases  where  the  ground 
is  not  firm. 

The  manholes  are  to  be  of  concrete,  and  not  rein- 
forced where  of  rectangular  cross-section,  as  in  tlie 
La  Paz  and  Poto.-ii  ))rojects.  For  the  other  two  towns 
the  manholes  will  l)e  ciicular,  and  constructed  of 
reinforced  concrete  1o  conform  wi'h  llie  respective 
sewers. 

The  flush  tanks  will  uniformiy  he  of  plain  concrete 
w'ith  flat  reiiiforced-concrete  roofs. 

The  detritus  cliambers  of  the  street  gullies  will  ))e 
of  rectangular  section  and  in  plain  concrete.  In  the 
cases  wliere  the  streets  have  a  large  fall  there  will 
be  a  side  rectangular  o]jening  in  the  pavement  kerb 
to  provide  a  by-pass  direct  to  the  sewers,  should  the 
gratings  become  covered  with  vegetable  or  other 
matter  putting  them  out  of  service.  To  avoid  this 
'  happening,  however,  the  gratings  for  such  streets 
have  been  designed  with  the  bars  curved  in  a  direc- 
tion diagonal  to  that  of  the  flowing  water  from  the 
street  gullies;  with  this  arrangement  any  deposited 
matter  will  be  pushed  to  one  side,  and  the  grating 
left  free. 

Also,  where  tlie  streets  are  exceedingly  steep,  the 
sewers  have  gradients  stepped-down  at  the  manholes, 
the  differences  of  level  being  made  up  by  "  down- 
pipes."  These  dow-n-pipes  are  in  cast  iron,  and  with 
a  trap  at  the  foot,  where  entering  the  manhole,  to 
break  the  velocity  of  fall  of  the  water  and  to  prevent 
the  rising  of  the  gases  to  the  higher  districts  of 
the  town — an  eventuality  that  must  be  allowed  for 
in  such  very  hilly  towns  as  those  under  consideration. 
The  ventilation  systems  are  very  complete,  4-in 
shafts  being  provided  in  all  cases. 

In  Bolivia  rainfall  has  to  enter  into  the  calcula- 
tions for  fixing  the  sizes  of  the  sewers.  As  a  rule 
the  precipitations  are  not  of  long  duration,  but  heavy 


at  times;  also  the  rainfall  only  extends  over  four 
to  five  montlis  of  the  year-.  For  the  towns  that  have 
been  studied  the  total  annual  rainfall  is  from  20  in. 
to  30  in.,  and  the  maximum  intensity  observed  has 
been  i  in.  per  hour  and  lasting  fifty  minutes,  marked 
by  the  .self-recording  gauge  in  La  Paz. 

The  sewerage  works  have  been  designed  on  the  basis 
of  maximum  precipitations  at  the  rate  of  J  in.  to 
1  in.  per  hour,  and  one-half  to  two-thirds  of  this 
entering  the  sewers,  the  latter  depending  on  the  slope 
of  the  town  and  the  nature  of  the  ground. 

Storm-water  overflows  have  been  designed  at  con- 
venient points  to  allow  the  excess  rainfall  to  flow 
away  from  the  stxeet  sewers  directly  to  tlie  nearest 
watercourse,  and  relieve  the  outfall  sewers  from  carry- 
ing more  tlian  five  times  the  dry-weather  flow,  thus 
adopting  the  rule  observed  in  England.  Nevertheless, 
in  spite  of  the  great  reduction  so  made  in  the  quantity 
of  rainfall  carried  by  the  outfall  sewers,  these  reach 
the  large  size  of  6  ft.  by  9  ft.  in  the  case  of  the 
Cochal)amba  and   Oruro  schemes. 


THE   ROAD   BOARD. 


GRANTS    TO    HIGHWAY    AUTHORITIES:   TWENTIETH   LIST. 

During  the  months  of  July,  August  and  September, 
1915,  the  Road  Board  indicated  additional  advances 
to  highway  authorities,  amounting  in  the  aggregate 
to  JuJ8,687,  of  which  £33,713  was  by  way  of  grant,  and 
C4.974  by  way  of  loan. 

The  advances  made  and  indicated  from  the  con- 
stitution of  the  board  up  to  September  30,  1915,  less 
indications  cancelled,  amount  to  £6.170,966.  Of  this 
total  £4,719,466  is  liy  way  of  grant,  and  £1,451,500  by 
way  of  loan. 

Gr.^nts  fkow  the  Road  Improvement  Fund. 
July,  August,  September,  1915. 


Amount  of  grant  for 

Hij^liway  Autliorities. 

Road 

New 

Improve- 

widen- 

roads  and 

ment  of 

ings, 

bridges 

Total. 

road- 

corners 

andrecon- 

crusta. 

and  diver- 
sions. 

Btruction 
o{  bridges 

Englakd. 

£ 

£ 

£ 

£ 

Berksbu-e          

2,400 

_ 

— 

2,4il() 

Buckiiigbam     

3,685 

— 

.■1,GW 

Cambridfre        

3,031 

705 

— 

3,736 

Cornwall            

3,i67 

— 

— 

.■1,-167 

Cumberland     

289 

— 

— 

280 

Derbyshire       

6,267 

— 

6,207 

Essex       

22 

— 

— 

\i'^ 

Hereford           

170 

— 

17U 

Isle  of  Ely        

923 

— 

-.7-7 

3.650 

Kent        

15,156 

— 

— 

15,150 

Lancasbire        

— 

— 

I.SIJI 

1.1^00 

Nortbumberlaud        

4,030 

— 

— 

i,(';!ii 

Rutland 

400 



— 

4(111 

Salop       

5,037 

_ 

— 

5,ij:;7 

Somerset          

1,458 

— 

— 

1,458 

Soutbamptou 

69 

— 

— 

00 

Stiifford 

10,408 

— 

— 

10,408 

Surrey 

2,971 

~ 

— 

2,W1 

Worcester        

3,500 

— 

. — 

3,500 

Yorks  (N.R.) 

5,310 

- 

— 

5,210 

WiLES. 

Anglesey 

645 

_ 

— 

cir, 

Denbigb...        

736 

— 

— 

730 

Glamorgan       

4,596 

— 

— 

4,506 

Pembroke         

707 

- 

- 

707 

S00Tr..4ND. 

Argyll     

236 

_ 

— 

236 

Ayr          

1,648 

— 

— 

1,64B 

Caithness         

100 

— 

— 

100 

Dumbarton       

65 

— 

— 

C5 

Fife         

250 

— 

— 

250 

Haddington      

W2 

— 

— 

642 

Inverness          ...        

55 

— 

— 

55 

Kincardine       

37 

— 

— 

37 

Kinross 

275 



— 

275 

Lanark   

1,400 

— 

— 

1,400 

Linlithgow       

3,765 

— 

— 

3.765 

Midlothian       

3,000 

— 

— 

3,000 

Pertb      

460 

— 

— 

460 

Itoss  and  Cromarty 

400 

_ 

— 

4110 

Stirling 

750 

— 

- 

750 

Ibelakp. 

Tipperary  S.R 

521 

- 

- 

521 

The  formal  grants  eoiii|ili'iiil.  with  the  approval  of 
the  Treasury,  during  tin  l:i-i  v'lirter,  amounting  to 
£94,013,  were  applied  a-  lollnu    :  — 

Road  crust  improvements  £88,781 

Road  diversions       705 

Reconstruction  and  improvement  of  bridges  1.800 

iSTew  roads  and  bridges 2,727 


OcroBEK  15.  1915. 


AND  COUNTY   ENGINEER. 
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Law  Notes. 


The  Editor  will  be  pleased  to  answer  any  ^ucslioiis  aflecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  he  xeritten  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Editor," 
at  the  office  of  Thb  Scrveiok,  accompanied  by  the  writer's 
name  and  address,  but  correspondtnts  who  do  not  wish  their 
names    to    be    published    stould    also   furnish    a    "  nom    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive  words  as^  noms  de  plume.  The  letter  X,  cum 
binatwns  such  as  A.\.Z..  and  words  such  as  "engineer" 
ond  "survejcr,"  should  never  be  used. 


Temporary  Buildings:  Application  oi?  By-laws. 
— "  Veuus  "  writes:  In  this  district  it  has  been  the 
custom  to  sanction  the  erection  of  temporary  build- 
ings composed  of  wood  and  corrugated  iron,  subject 
to  the  owners  entering  into  an  agreement  to  pull  them 
down  when  called  upon  by  the  council,  and  on  pay- 
ing the  cost  of  the  agreement,  which  in  all  cases  is 
dra\ni  up  by  the  council's  solicitor  and  stamped.  At 
a  meeting  of  the  Health  Committee  a  plan  was  sub- 
mitted for  an  extension  of  a  gymnasium  belonging  to 
a  public  school,  and  was  shown  composed  of  corru- 
gated iron  with  wood  matchboard  lining.  Exception 
to  the  plan  being  approved  was  taken  by  one  of  the 
members,  who  is  a  solicitor,  his  grounds  for  objection 
being  (a)  that  the  liuilding  does  not  conform  to  the 
building  by-laws,  being  a  building  of  a  temporary 
.  liaracter;  (6)  that  these  agreements  which  are  en- 
ured into  by  the  owners  of  temporary  buildings  are 
1  no  use,  seeing  that  the  owner  may  dispose  of  the 
•iisiness,  and,  the  successor  not  having  signed  the 
jreement.  the  council  cannot  compel  him  to  take 
i  .wn  the  building,  he  not  having  contracted  with  the 
'uneil  to  do  so.  What  kind  o(  building  is  construed 
1-  coming  within  the  term  "temporary  building"  ? 

ii  anil  c)  The  real  ijoint  is  as  to  whether  tlie  buililiiii;  in 
iiuestiou  is  a   "new  building"   to  which  the   hj'-laws  apply. 
HI  Dublin  Corporation  v.  Irish  Church  Missions  (1901)  2  I.K., 
■  ■".,  it  was  held  by  a  ma,iority  of  the  llourl  that  the  Public 
Health   (Ireland)  Act.  1878,   and  tlic  Dublin   by-law.s  trained 
thereunder,    contemplated    buildings    of    a    permanent    cha- 
racter,   and     not     mere     temporary     structures;     while     in 
liubhn  Corporation  v.  .ilUn  (1904).  38  Ir.  L.T.,  78.  a  decision 
hat   an   advertisement   hoarding   was  not   within   the   same 
lit  was  based  simply  on  the  ground   that  it   was  not   of  a 
1  iimanent  character.      The  question  whether  a   buiUlinp;  is 
.  mporaiT    or    permanent    is    probably   one    of    fact,    and 
'iionj;   the    factors   to   be   considered    would    be    portabilit.v 
rill   the   intention    to    remove   the   buildiuff   within     a    short 
me.       It    the   building    here   in   <inestion    is   not   in    fact   a 
■iinporary  buildinir.  it  must  comply  with  the  by-laws  (except 
I   so  far  as  it   may   be  partially   exempt    under    by-law   3 
i>latins  to  the  partial  exemption  of  iron  buildings),  and  the 
■  nncil   have  no   power  to  sanction   plans   which   do   not  so 
i.mply  I  Vol/lMioni  v.  Kinij,  1899.  1  Q.B..  44.11.      (b)  The  agree- 
lent    might    be    framed    so  as    to  obviate    this    difficulty. 
'  'iturc  trouble  might  be  avoided  by  applying  to  the  Local 
■    )vernnient    Board    for    an    order   applying   sec.    '27    of    the 
iiiblic -Health  Acts  Amendment  Act  to  the  district. 


Burst  Water  Service  Pipe:  Liability  to  Re- 
■ATR. — "A.  T.  B."  writes:  I  should  be  much  obliged 
I    you   would  tell   me   through   your    "  Law   Notes " 

ho  you  consider  is  responsible  for  the  repair  of  a 
•  iirst   in   the   lead   sei-vice   pipe   supplying   water   to 
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houses  Nos.  2  to  50  Newton-street,  as  shown  on  the 
•riclosed  drawing.  The  burst  pipe  lis  in  the  house 
Xo.  10  Newton-street.  You  will  see  that  this  service 
pipe  is  supplied  from  a  4-in.  iron  main  laid  by  the 
corporation  in  Victoria-street,  and  the  whole  of  the 
-ervice  piipe  as  soon  as  it  enters  No.  50  Newton-street 
I-  on  private  ground,  and  was  put  in  by  the  builder 
ivhen  the  houses  were  erected.  Nearly  all  the  houses 
liave  since  been  sold,  mostly  to  separate  owiK^rs. 
Do  you  consider  — (1)  That  the  whole  of  the 
premise.s  are  responsil>le  ?  (2)  or  Nos.  10  to  2  only, 
a.s   they   drav/   their   water    through   the   pipe    where 


plume."  IV'^tere  jiecessory,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduotiou— i.e.,  without 
re -drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


it  is  burst  ?  (3)  or  the  owner  of  No.  10  (the  premises 
where  Uie  pipe  is  burst)  ? 

We  think  that  the  owner  of  No.  10  is  liable  to  repair  the 
pipe.  Sec.  57  of  the  Public  Health  Act,  1875,  incorporates 
{inirr  alia)  the  Waterworks  Clanse.s  Act,  1863.  and  sec.  17 
uf  the  latter  Act  provides  a,  penalty  in  case  "any  person 
supplied  with  water  by  the  undertakers  wilfully  or  negli- 
gently catises  or  sufl'ers  any  pipe  ...  to  be  out  of  repair 
or  to  be  so  used  ...  as  that  the  water  ...  is  or  is  likely 
to  be  wasted  .  .  ."  We  are  not  aware  of  any  rule  of  law 
b.v  which  any  contribution  can  be  obtained  from  the  owners 
of  any  of  the  other  houses. 


Salary:  Legality  of  Reduction. —  "  Borough  " 
writes:  I  hold  the  combined  appointments  of 
borough  surveyor  and  sanitary  inspector,  at  a  salary 
of  .C250  per  annum,  and.  probably  that  the  corpora- 
tion may  receive  as  large  a  sum  as  possible  towards 
my  salary,  it  is  apportioned  as  to  £150  as  sanitary 
inspector  and  JulOU  as  surveyor.  Some  members  of 
the  corporation  are  agitating  for  my  salary  to  be 
reduced  during  the  war,  although,,  on  the  other  hand, 
they  are  paying  a  war  bonus  every  vi'eek  to  all  the 
employees  of  my  department.  Will  you  give  me 
yO'Ur  opinion  on  the  following  points,  or  any  others 
of  assistance  to  me  ?  (.1)  My  salary  and  appoint- 
ment as  sanitary  un.^pector  being  approved  and  sanc- 
tioned by  the  Local  Ooveriunent  Board,  can  the  cor- 
poration interfere  with  or  reduce  my  salary  without 
the  consent  of  the  Local  Government  Board,  and 
would  the  latter  be  likely  to  support  me  in  any  way 
by  withholding  consent  to  reduction  ?  (2)  Can  the 
corporation,  legally  reduce  my  salary  as  surveyor, 
especial'ly  as  it  is  so  small— viz.,  £100  per  annum  ? 
By  the  Public  Health  Act,  1875,  they  must  appoint 
fit  and  proper  persons  to  be  surveyor,  &c.,  and  I 
take  it  a  salary  sititalxle  must  be  paid. 

(1)  The  answer  to  this  question  is  to  be  found  in  the 
(Jeneral  Order  of  the  Local  Government  Ronrd.  which  con- 
tains {inrrr  alia)  i-egulations  as  I"  m  i<-ii',i  of  nuisances. 
By  Article  14  of  that  Order.  "  th.  -■!<■:  .,  .ndiority  shall 
pay  to  every  oflicer  such  salary  a:,  jua,  in  :; ,  ;, roved  by  us," 
and  the  salary  is  ajiproved  when  I  lu  .ijjpointment  is 
sanctioned.  Article  12  of  the  same  Order  deals  with 
changes  of  salary,  and  is  as  follows  :  "  Where  any  change 
in  the  iluties  or  salary  of  any  oflicer  may  be  deemed 
necessary,  anti  li<.  ^Inili  ilc.-linc  to  ;ic(|iii(-«<-p  therein,  the 
sanitary   aiithont'/    m  n  .    "'"'    o.i.    ,.,,,■,  ir.    i.uf   jiof   other- 

wisr,  ami  all(  I    -I  .    1,  If, I  .      n  M  ,   ■■  in  \,  i ,  :  ii^ned  by  their 

clerk,    given    lo    -n-l,    .in   .i,    .i.,,. ■    h,      oiiu-e,"       (2)    By 

sec.  189  iif  the  I'libhr  llt::ilih  \.i  ih.  iiixfyor  is  removable 
by  an  urban  anthuritv  at  ii  :  w  i  !<  mi'  laee  ll'ood  v.  East 
Ham    Ciban   Dislricf  Coiii/r  ,  I    i:.R..  403).      Subject, 

therefore,  to  the  terms  of  tin  .  i.i ,  i  oi  employment  as  to 
notice,  a  surveyor  is  in  the  li  in  I.  oi  liie  authority  if  they 
decide  to  reduce  his  salary. 


By-laws:  Water  -  closbt  Window  Opening.  - 
"A.  Z."  writes:  Has  a  builder  of  a  new  water-closet 
complied  with  local  by-laws  as  regards  iirovision  ot 
a  window  opening  2  ft.  by  1  ft.,  exclusive  of  the  frame, 
if  he,  instead  of  constructing  such  opening  in  the 
usual  way,  {a)  has  cut  6  in.  off  the  top  and  6  in. 
off  the  bottonr  of  the  door  of  the  water-closet,  or  {h) 
if  he  has  framed  a  triangular-.shaped  opening  above 
the  door  frame,  the  frame  ot  which  is  formed  by  the 
top  of  the  door  frame  itself  and  the  raking  rafter  of 
(he  roof,  and  the  exclusive  area  of  which  opening  is 
equal  to  2  super,  ft.  ?  In  the  event  of  (6)  being  re- 
garded as  having  complied  with  the  by-law,  would  the 
fact  that  the  builder  fitted  fixed  louvres  in  such  open- 
ing, and  by  so  doing  leduced  the  clear  opening  as 
w-f'll  as  having  reduced  the  light  in  the  water-closet, 
affect  the  decision  ? 

(o)  In  our  opinion  this  is  not  a  compliance  with  the  by- 
law, which  requires  (i.)  a  window  and  (ii.)  adequate  means 
of  constant  ventilation.  This  is  certainly  not  a  window. 
<b)  We  think  that  this  also  does  not  comply  with  the 
by-law,  as  it  is  an  opening  merely  and  not  a  window.  It 
certainly  does  not  comply  if  its  area  is  decreased  by  the 
insertion  of  louvres. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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CoNDDCTED  BY  SYDNEY  G.  TURNER,  assoc.m.inst.c.e. 


411  communications  in  regard  to  this  page  rnust  be 
addressed  to  The  Editor.  St.  Bride's  House,  24  Bride-lane, 
Fleei^street,  B.C.  Envelopes  must  be  marked  Assistants 
Section"  in  the  top  left-hand  corner.  Correspondents  are 
invited  to  submit  auestions  tor  consideration  and  answers 


THE   MONTHLY   PREMIUM. 

Mt.  James  G.  Wilkin,  of  Downioatrick,  who  was 
avvavded  the  premium  for  September,  has  oliosen 
•■  The  Principles  of  Waterworks  Engineering,"  by 
.J.  H.  T.  Tudsbery  and  A.  W.  Brightmore  (E.  &  F.  N. 
Spon,  Limited),  and  this  book  has  duly  been  sent  i« 
him. 

QUESTIONS. 

This  week  answers  are  invited  to  the  followint-- 
questions:  — 

505.  Retaining  Wall — Design  a  retaining  wall  in 
reinforced  concrete,  uiving  detailed  calculations.  Thv 
height  of  proposed  wall  35  ft.,  earth  retained,  dry 
gravel;    foundation  similar.     (H.  T.) 

506.  Concrete  Sewer  Construction — Is  it  necessary 
to  support  concrete  sewer  tubes  with  concrete  at  the 
side?,  the  tubes  being  21-in.  diameter  ?  If  it  de- 
pends on  the  depth  telow  the  street  whether  they 
should  be  supported  by  concrete  or  not,  then  what 
are  the  least  and  greatest  depths  .at  which  they  caii 
be  laid  without  concrete  support  at  the  sides  ? 
("  Polox.") 

507.  Design   of   Retaining   Walls — What  are   some 
good,  practical  rules  for  the  design  of  (1)  brick  an 
(2)  concrete  (not  reinforced)  retaining  walls  to  with- 
stand earth  pressure?    ("Polox.") 

508.  Street  Construction. — Some  new  streets  are  to 
be  laid  out  involving  considerable  cutting  and  filling 
of  the  ground.  Longitudinal  sections  of  the  ground 
showing  the  levels  of  the  new  road  have  been  pre- 
pared. The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  Ls  the  best  method 
of  doing  this  ?    (Polox.) 

509.  Sewerage ^A  12-in.  sewer,  laid  at  a  gradient 

of  1  in  50,  has  an  average  depth,  dry-weather  flow, 
of  1  in.  How  would  you  calculate  the  depth  of  six 
times  the  dry-weather  flow  ?  A  leaping  weir  is  fixed 
13  in.  below  the  outlet  of  the  pipe.  At  wliat  distance 
should  the  edge  of  the  weir  l>e  fixed  from  the  outlet 
of  the  pipe  to  take  all  above  six  times  dry-weather 
flow  ?  Give  mathematical  and  graphical  calcula- 
tions.   ("  Pennbourne.") 


REPLIES   TO   QUESTIONS. 
503.    Sewer   Construction AB    and    CD    are    two 

18-in.  stoneware  pipe  sewers,  intercepted  at  right 
angles  by  a  railway  in  a  cutting  with  slopes  of  1  in  2. 
The  fall'  of  AB  is  1  in  140  and  CD  1  in  360.  The 
invert  level  of  B  is  122-5;  C  =  120-75;  ground  level 
128-0,  and  level  of  railway- metals  106-50  ft.  above 
ordnance  datum.  Distance  from  B  to  C  is  110  ft. 
Describe  and  show  by  sketches  in  detail  how  to  con- 
nect the  sewers  AB  and  CD,  showing  provision  for 
cleaning  and  inspection.  The  fall  of  both  sewers,  is 
towards  D.  The  railway  company  will  not  allow  any 
sewer  to  pass  underneath  the  railway  unless  at  a 
greater  depth  from  top  of  sewer  to  top  of  rails  of  4  ft. 
(E.  H.^  WaU-den.) 

The  following  additional  reply  to  this  question  has 
been  xeceived  since  our  last  issue:  — 

The  only  method  of  connecting  ihe  two  sewers  so 
as  to  comply  with  the  rail-way  company's  regula- 
•  tions  is  by  means  of  an  inverted  syphon.  These 
must  always  be  regarded  as  necessary  evils  in  a 
line  of  sewers,  and  consequently  should  be  made 
as  short  as  possible.  For  this  reason,  the  sewers 
should  be  brought  as  near  to  the  railway  cutting  as 
possible,  or  is  permitted,  and  a  manhole  built  some- 
what as  shown  in  the  details.  The  general  arrange- 
ment of  the  sjiJhon  is  shown  in  the  vertical  sec- 
tion. As  syphons  are  liable  to  get  blocked  up, 
they  shoiuld  be  provided  in  duplicate,  -which  is  also 
necessary  for  cleaning  purposes.  The  two  syphons 
should  be  communicating,  so  that  if  one  gets 
blocked  up  the  other  comes  into  operation.  Thi:-; 
can  be  accomplished  by  a  construction  somewhat 
as  shown  in  the  details.  The  inlet  sewer  should 
be  dlivided  into  two  by  a  Y  junction,  and  each 
branch  controlled  by  a  valve,  so  that  either  syphon 
can   l3e    in    use   separately.    It   would   perhaps    be 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
tn  boons  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  sepoTote  sheets,  ready  lor 
reproduction. 


better  construction  if  the  sewer  ran  into  a  penstock 
chamber  from  which  the  two  brandies  ran  to  the 
syphon  manhole,  but  the  other  arrangement  works 
in  pmctice.    The  manhole  itself  should  he  of  any 


Details  of  inlet 
chambek  to  5yph0n 

convenient  size,  say  6  ft.  by  3  ft.,  divided  into  two 
compartments  by  a  9-in.  partition  wall,  increasing 
in  thickness  in  the  lower  parts  if  rendered  neces- 
sary by  the  depth.  This  ensures  that  if  the  syphon 
in  use  gets  blocked  up,  the  sewage  flows  over  the 
division  wall,  and  the  other  comes  into  operation. 
It  also  acts  as  a  relief  in  times  of  storm  in  cases 
where  the  -syijhon  has  not  such  a  large  discharging 
capacity  as  the  inlet  sewer.  At  the  bottom  of 
the  manhole  a  catchpit  about  4  ft.  deep  should  be 
built  to  prevent  grit  and  other  detritus  from  enter- 
ing the  syphon.  Steps  should  be  provided  to  the 
bottom  for  cleaning  purposes.  In  some  cases  a 
chain  is  passed  through  the  syphon  during  con- 
struction, to  be  dragged  to  and  fro  in  case  of  stop- 
page, so  as  to  clear  it,  but  its  value  is  doubtful. 
A  good  fall  should  be  given  to  the  syphon  pipe 
itself  to  facilitate  cleaning,  say  1  in  50,  or  2  ft.  m 
tills  case.  The  fall  given  has  no  effect  upon  the 
discharge  of  the  syphon,  which  is  entirely  due  to 
the  difference  of  level  between  the  inlet  and  outlet 
inverts,  in  this  case  122-50 -120-75  =  1-75  ft.  The 
■working  levels  in  this  case  will  be- 
Level  of  rails  ■•;^       !06.iiOD 

Depth  of  sewer  below  rails  ...     4'  0 

Diameter  of  sewer  ...  ■■.     1'  6 

Concrete      ...  ...  ...  ■  ■  6" 

6-0 


=  !-9-5^D 


2" 


Level  of  invert  at  rails 
Fall  in  syphon 

Level  of  invert  of  syphon  at  inlet 

Level  of  invert  of  syphon  ai;  outlet 

The  outlet  manhole  is  practically  identical,  but 

the  reverse  of  the  inlet,  and  so  no  details  are  given. 
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Any  of  the  usual  methods  of  construction  can  be 
adopted,  the  sjTjhon  being  of  cast  iron  or  stone- 
ware embedded  in  concrete.  The  manholes  should 
be  faced  inside  with  blue  brick,  or  rendered  in 
oenient.  It  will  probably  be  found  tliat  the  railway 
company  will  insist  upon  the  trench  up  to  the 
jiermanent  way  level  being  filled  with  concrete,  as 
in  a  case  to  the  writer's  knowledge.  (J.  A.  R., 
Chatham.) 

[XoTE. — Replies  to  Que.stion  504  w'ill  l>e  published 
r.ext  week. — Ed.] 

504.  Bridge  Design — A  bridge  is  required  to  carry 
a  60-ft.  street  over  a  canal,  the  clear  span  being  40  ft., 
the  iiiiniraura  head  room  being  11  ft.  at  centre  and 
9  ft.  at  sides  above  normal  water  level.  The  ap- 
proaches are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  bridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.    (P.  W.,  Pontypridd.) 

As  no  particulars  are  given  as  to  the  amount 
and  character  of  the  traffic  of  which  this  bridge  is 
supposed  to  carry,  but  seeing  that  the  width  is 
60  ft.,  it  is  assumed  that  it  is  intended  for  heavy 
city  traffic.  The  first  question  to  consider  is  the 
particular  type  of  construction — viz.,  either  of  the 
following — <1)  The  brick  arch  bridge,  (2)  masonry 
bridge.   (3)  steel   girder    bridge.     The    difference    in 


1  cwt.  per  super,  foot;  jack  arches,  at  IJowt.  per 
super  foot.  In  finding  the  sizes  of  the  respective 
girders,  draw  the  bending  moment  diagram  for 
dead  loads  and  add  to  it  the  bending  momenit 
diagram  for  the  live  loads,  which  load,  +  25  per 
cent,  is  assumed  etpiivalent  to  dead  load.  Having 
arrived  at  the  total  bending  moment  to  be  pro- 
vided for,  the  next  thing  i,s  to  design  the  main 
girders  by  means  of  the  following  data :  Depith  is 
generally  taken  from  -j'j  to  tV  span;  width  not  less 
than  jc  th  of  span ;  minimum  tliickness  of  web, 
A  in. ;  .■.  depth,  say  3  ft.,  and  width  1ft.  4  in. 
Note. — 'In  plate  girders  it  is  usual  to  assume  that 
all  the  shear  is  carried  by  the  web,  and  that  all 
the  bending  moment  is  taken  by  flanges  (deducting 
rivets).  Then,  using  formu'lse  MB  (max.)  =  /'AD. 
The  working  stresses  used  for  the  materials  are : 
Steel  in  tension,  fr}  tons  per  sq.  in.;  steel  comp.. 
6i  tons  per  sq.  in.;  steal  shear,  6  tons  per  sq.  in.; 
steel  bearing  stress,   10^  tons  per  sq.  in. 

Stiffeners. — General  rule  that  spacing  should 
not  exceed  f  of  depth  near  abutments,  and  4  of 
depth  of  girder  towards  the  centre.  The  bearings 
at  th©  ends  of  girders  should  be  lead  pads,  at  least 
6  lb.,  on  stone  templates  to  evenly  distribute  the 
weight.  The  abutments  should  be  of  the  best  engi- 
neering or  stock  bricks  in  cement-mort.ar,  and 
taken  down  to  solid  foundations,  and  should  be 
protected    from    l>eing    daniaged     by    barges,    &c.. 


-f*^  6'"'^^ 


Sketch  1. 
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Iieadroom  al'lowed  is  only  2  ft.,  and  as  it  would 
be  necessary  to  liave  alx)ut  8  ft.  (to  allow  for  cur- 
vature) in  the  case  of  a  brick  arch  bridge,  this  dif- 
ference in  headroom  cx)uld  not  be  obtained  except 
by  considerably  raising  the  roadway  in  the  centre, 
which  should  be  avoided,  owing  to  the  existing 
steep  gradients.  This  would  also  l>e  the  case  if 
a  masonry  bridge  was  erected ;  also  if  either  of  the 
first  two   were  erected   you   would   require   a  con- 


passing  along  the  canal.  Tlie  steel  used  should 
be  mild  steel,  capable  of  bearing  ultimate  tensile 
stress  of  28  to  32  tons,  and  elongation  of  20  i>er 
cent  in  8  in.  Rivets  should  bend  doiible  when 
cold  wiithout  signs  of  fracture.  All  girders,  &c., 
should  be  true  on  their  edges  and  free  from  flaws, 
and  receive  o,ne  coat  of  red  lead  before  being  de- 
livered on  works.  The  whole  of  the  cement  Ui5ed 
shall    be    test    Portland    and    in    accordance    with 


t""!' 


._     _ 


siderable  time  for  building  and  setting.  Therefore 
we  will  consider  the  erection  of  a  steel  girder 
bridge.  Suppose  the  width  of  carriageway  to  te 
40  ft.,  and  width  of  footpaths  at  each  side  10  ft. 
respectively.  As  the  width  of  the  bridge  is  greater 
than  the  length,  it  would  te  most  economical  to 
place  the  main  girders  parallel  to  the  direction  of 
the  road.  Sketch  No.  1  sliows  built-up  girders  at 
6-ft.  centres,  with  steel  troughing  levelled  up  with 
concrete  (5:  1),  to  the  required  contour  of  the  road. 
Sketch  No.  2  shows  built-up  girders  at  6-ft.  centres, 
but  with  brick  jack  arches  in  between  and  the 
spandrels  filled  in  with  concrete  (5:  1),  as  in 
No.  1  example.  The  latter  makes  a  very 
good  flooring,  only  the  dead -weight  of  the 
structure  is  much  greater  than  the  former. 
In  calculating  the  sizes  of  the  girders  and  deck- 
ing, take  the  maximum  live  load  as  a  traction 
engine  drawing  a  boiler  on  a  wagon.  The  weight 
of  engine  equals  16i  tons  (14  tons  on  back  axle  and 
2i  tons  on  front).  Tlie  weight  of  lioiler  equals  32 
■tons.  The  wheel  bases,  14  ft.  6  in.;  track,  6  ft.  6  in. 
Front  w^heel  of  wagon  to  back  wheel  of  engine, 
14  ft.  6  in.,  and  in  the  case  of  the  troughing  the 
weight  is  assumed  to  be  concentrated  on  two  sec- 
tions of  troughing,  and  distributed  through  a  cone 
of  the  material  under  it,  having  its  apex  at  the 
point  where  the  load  is  resting,  and  its  apox  angle 
Keing  90  deg.  Also  take  a  uniform  load  of  Icwt. 
7>er  foot  .super,  for  a  crowd  load.  Main  girders, 
icwt.   per   super,   foot;    granite   sett  pavement,    at 


British  Standard  Si>epilication.  The  concrete  to  be 
composed  of  5  of  hard  broken  brick  or  stone  and 
1  Portland  cement.  All  stone  to  he  laid  on  its 
natural  bed  or  quarry  bed,  and  free  from  flaws  and 
uniform  in  colour,  and  same  obtained  from 
approved  quarries.  For  purpose  of  testing  the 
bridge,  the  bridge  is  loaded  as  designed,  and  the 
deflectaon  measured  in  several  places  by  the  aid 
of  special  sensitive  instruments.    (E.  H.,   Walkden.) 

CTh«  Editor  is  at  ail  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  reg:arding 
matters  of  general  interest,  points  of  daily  pr.;Lcticc, 
&c.*  for  insertion  in  the  "Assistants'  and  Students' 
Section,"  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the    Monthly   Premium. 1 


Maintenance  of  Herefordshire  Roads. — At  a  meet- 
ing of  Malvern  Hills  Cun^ervatcirs  recently  the  chair- 
man fMr.  F.  Ballard)  said  the  Highways  Committee 
of  the  Herefordshhe  Coimty  Council  could  not  re- 
commend that  the"  application  from  the  conservators 
that  the  Jubilee-drive  should  be  taken  over  as  a 
main  road  be  entertained  at  the  present  time.  There 
was  a  movement,  which  he  favoured,  for  putting  all 
the  main  roads  in  Herefordshire  entirely  under  the 
management  of  the  county  coiancil.  If  such  a  thing 
came  about,  the  conservators  might  renew  their 
application,  but  the  county  authority  were  cutting 
down  expenses  in  every  direction. 
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Munisipal  Work  in  Progress  and  Frojeeted. 

rhe  Editor  invites  the  co-operation  ol  Sdbtbyoe  readers  with  a  view  to  making  information  given  under  this  head  as 

complete  and  accurate  an  possible. 


The  iollo\vin.c  are  among  the  more  important  pro- 
jected ■works  of  wliich  particulars  appear  below : 
Housing  and  town  planning — Hemsworth ;  roads  and 
materials  —  Dumbarton,  Uckfield;  sewerage  and 
sewage  disposal — Groole  ;  water,  gas  and  electricity — 
Derby,  East  Lothian,  Edinburgh,  Wednesbury, 
Wimbledon.  Particulars  of  other  projected  works  will 
be  found  on  our  "  Local  Government  Board  Inquiries  " 
page. 

BUlLDiNCS. 

Ayr  T.C. — It  lias  been  agreed  to  make  a  grant  of 
£500  from  the  funds  of  the  defunct  Ayr  Merchant 
Company,  which  have  fallen  to  the  town,  to  tlie  Ayr 
Carnegie  Library  for  the  purpose  of  building  a  chil- 
dren's reading-room  and  library. 

Derbyshire  C.C. — Inconsistency  on  the  part  of  the 
Local  Government  Board  v.'as  suggested  in  the  Health 
Committee's  report.  Whereas  on  August  31,  1914.  the 
department  represented  that  a  large  increase  of  hos- 
pital accommodation  for  enteric  fever  and  small-pox 
might  be  required,  it  had  now  refused  to  sanction 
loans  for  proposed  extensions  to  buildings  belonging 
to  the  North  Derbyshire  and  Chesterfield  Joint  Hos- 
pital Committees.  In  the  latter  case  the  plans  had 
been  approved  and  work  commenced  before  the  receipt 
of  this  notice,  and  the  local  committee  were  accord- 
ingly pressing  for  the  loan. 

Tottenham  U.D.C. — The  cost  of  laying  down  the 
floor  of  the  fir^t-elass  bath  and  taking  it  up  again  at 
the  end  of  the  sea.sou  having  been  eliminated  from 
1he  estimates,  the  engineer,  Mr.  V\'.  H.  Prescott,  stated 
in  answer  to  a  member  that  the  work  would  be  done 
liy  the  council's  own  men. 

Truro  T.C. — The  Public  Works  Conunittee  report 
their  decision  to  place  on  record  their  appreciation 
of  the  care,  attention,  and  ability  show-n  by  the  city 
surveyor  (Mr.  F.  Barnes)  in  placing  the  council 
chaml>er,  mayor's  parlour,  and  committee-room  in 
such  a  sati.-fai  t'lry  condition  after  the  fire  a  year 
ago. 

KOUSINC    AND    TOWN  PLANNING. 

BarnsSey  T.C. — The  medical  officer  has  been  in- 
structed to  report  on  the  housing  conditions  in  the 
borough. 

Chipping  Sodbury  R.D.C. — Owing  to  the  fact  that 
work  in  connection  with  the  Town  Planning  Act. 
1909,  has  l>een  very  largely  suspended,  it  has  been 
decided  to  dispense  wdth  the  services  of  the  assistant 
inspector  of  nuisances. 

Hemsworth  R.D.C. — It  has  been  agreed  to  proceed 
with  the  housing  scheme,  consisting  of  fifty-two 
houses,  as  far  as  possible. 

Market  Harborough  U.D.C. — At  a  council  meeting 
recently  ilr.  Doui:lass  stated  that  the  surveyor,  Mr. 
Herbert  G.  Coales,  had  prepared  a  plan  which  was 
now  before  them  in  connection  with  the  town  plan- 
ning scheme.  It  was  an  open  question  in  many  places 
whether  such  a  scheme  should  be  brought  into  force 
now,  but  the  clerk  and  the  surveyor  were  of  opuiion 
that  it  was  advisable  they  should  make  a  start  with 
it,  even  if  they  did  not  go  further,  because  it  gave 
certain  power.s  to  tire  coimcil  to  prevent  what  they 
might  consider  a  wrong  development  of  the  district. 
The  clerk,  Mr.  H.  Lindley,  said  the  general  idea  of 
the  scheme  was  that,  if  the  land  was  scheduled  for 
town  planning,  the  council  could  say  where  roads 
could  go,  and  which  part  of  the  town  could  be  used 
for  building  factories  and  which  could  be  used  for 
residential  purposes,  and  they  could  limit  the  number 
of  houses  to  the  acre.  The  matter  was  adjourned  to 
give  the  members  an  npjiorfunity  of  looking  into  the 
plan. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Cardiff  T.C. — The  city  engineer,  Mr.  W.  Harpur, 
mentioned  to  the  Health  Commitiee  the  method  of 
rubbish  disposal  in  use  at  Southw-ark,  where,  he  said, 
refuse  was  reduced  to  a  light  soil,  which  was  sold 
at  a  profit  to  gardeners  and  nurserymen.  He  recom- 
mended that  when  the  corporation  considered  the 
question  of  a  destructor  this  method  be  carefully 
considered.  The  committee  expressed  appreciation  of 
the  iSugge.stion,  but  pointed  out  the  matter  was  not 
yet  under  consideration. 


ROADS    AND    MATERIALS. 

Acton      U.D.C— The     surveyor,      Sir.      F.      Sadler, 

reported  that  several  residents  in  Springfield  Park 
Irad  called  attention  to  the  necessity  of  removing 
or  lopping  some  of  the  large  street  trees  (elms  and 
poplars)  in  the  neighbourhood.  Several  large  street 
'trees  required  attention  this  autumn.  As  the 
council's  gardener,  who  generally  carried  out  the 
free  work  was  now  in  the  Army,  and  there  was  no 
emidoyee  competent  to  do  the  work,  he  (the  sur- 
veyor) was  obtaining  an  estimate  from  a  local  wood- 
man, an  expert,  for  (1)  severely  topping  and  lopping 
the  trees  in  Creswick,  Mayfield,  and  part  of  Lynton 
roads ;  <2)  removing  the  large  elm  tree  in  South- 
parade  and  two  poplars  in  Hardwick-road ;  and  (3) 
removing  two  dead  trees  in  Wales  Farm-road.  The 
estimate  was  now  presented,  and  was  stated  to  be 
5s.  per  tree,  the  num1>er  of  trees  being  about  fifty, 
excepting,  however,  a  large  tree  at  South-parade, 
in  respect  of  which  10s.  was  asked.  It  was  stated 
that  the  Public  Gardens  Association  carried  out 
work  of  this  kind  without  profit,  and  it  was  decided 
to  write  to  the  association  on  the  subject. 

Audley  U.D.C. — With  regard  to  a  proposal  to 
reduce  the  staff  of  workmen  on  the  roads,  the  sur- 
veyor, Mr.  A.  Cotton,  reported  that  thirty  men  were 
engaged  in  the  highways  and  sanitary  department, 
and  sixteen  of  these,  including  the  two  foremen,  were 
engaged  regularly  on  work  which  was  essential  to  the 
l^ublic  health  and  sanitary  condition  of  the  district. 
Eleven  men  were  engaged  as  length  men  on  the  roads, 
of  which  there  were  40  miles.  The  remaining  three 
were  engaged  in  doing  odd  work.  With  a  smaller 
staff  the  roads  would  he  somewhat  neglected,  and  as 
this  would  not  be  economy  he  could  not  recommend 
a  reduction  of  the  staff.  Replying  to  Sir.  AVeaver, 
who  had  raised  this  question,  the  surveyor  said  the 
staff  in  normal  times  would  be  at  least  thirty-five 
men.  The  matter  was  left  in  the  hands  of  the  sur- 
veyor, with  an  instruction  to  him  that  he  reduce  the 
wages  bill  as  far  as  possible. 

Belper  R.D.C. — The  council  have  received  the  gift 
of  a  valuable  piece  of  land  near  Denby  Station  from 
Major  Drnry-Lowe,  for  the  purpose  of  widening  a 
length  of  road.  An  improvement  is  also  to  be 
carried  out  near  Denby  Church. 

Bodmin  R.D.C. — The  chaiiTuan  of  the  Finance  Com- 
mittee, Mr.  T.  H.  Dyer,  in  presenting  the  half-yearly 
estimate,  which  showed  that  about  £2,000  would  be 
required,  said  there  was  no  necessity  at  these  times 
to  go  in  for  road  widening  and  tire  taking  oft  of 
corners,  but  the  public  should  understand  and  keep 
the  right  side  of  the  road.  It  was  astonishing  how- 
many  people  kept  on  the  wrong  side  of  the  road,  and 
if  the  public  understood  the  necessity  of  keeping 
to  their  proper  side  there  would  be  less  necessity  for 
councils  to  widen  roads  or  alter  corners.  If  they 
practised  economy  in  the  direction  indicated  they 
could  manage  on  the  9d.  rate,  and  he  moved  accord- 
ingly. The  southern  surveyor,  Mr.  J.  Knight:  Mr. 
Dyer  has  mentioned  about  the  right  side  of  the  road. 
Which  was  the  right  side  ?  Ninety-nine  out  of  every 
100  motorists  drove  in  the  middle  of  the  road.  Mr. 
W.  E.  Menhinick:   That  is  one  for  the  surveyor. 

Brighouse  T.C. — The  borough  surveyor.  Mr.  S.  S. 
Haywood,  has  received  instructions  to  obtain  tenders 
for  niaking  up  Owler  Ings-road,  and  the  council  have 
also  approved  Uie  apportionment,  amounting  to £190, 
for   making   up   Spring-street. 

Cardiganshire  C.C. — A  special  committee  has  been 
appointed  by  the  Northern  Main  Roads  Committee  to 
consider  the  supply  of  road  materia!  and  the  question 
nf  haulage.  Some  members  considered  that  more 
local  stone  should  be  made  use  of,  and  the  county 
surveyor,  Mr.  T.  E.  Owen,  said  it  did  not  pay  to  haul 
stone  for  a  greater  distance  than  5  miles.  When  the 
two  representatives  from  the  Road  Board  were  down 
they  said  that  some  of  the  local  stone  was  equal  to 
anything  they  could  wish  to  have.  They  recom- 
mended the  purchase  of  a  motor  lorry  to  carry  the 
stone.  Such  a  vehicle  would  not  damage  the  roads 
nnirh,   and  would  travel  at  a  good  rate. 

Gheshunt  U.D.C. — The  council  have  accepted  the 
tender  of  Messrs.  W.  Griffiths  &  Co.  for  the  supjjly 
of  Guernsey  granite  at  14s.  lid.  per  ton  at  Cheshunt 
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station;  I4s.  6d.  per  ton  at  Theobalds  Grove  Station; 
:ind  14s.  9d.  per  ton  at  Waltham  Cross  Station,  for  2-in. 
stone,  and  for  other  sizes  at  proportional  prices,  the 
same  subject  to  any  variation  in  the  rate  of  freight- 
age over  or  under  5s.  per  ton. 

Croydon  T.C. — The  landowner  having  agreed  to 
oonvey  a  piece  of  land  for  the  purpose,  the  borough 
nigineer,  Mr.  G.  F.  Carter,  has  received  instructions 
to  carry  out  an  improvement  in  Brighton-road  at 
the  junction  of  that  road  with  Purley  Downs-road. 
The  cost  of  the  work  is  estimated  at  £125. 

Diss  U.D.C. — The  council  have  accepted  tho  tender 
of  Messrs.  Edwards,  Norwich,  at  .£565,  for  the  repair 
of  Walcot-road,  which  had  been  considerably  affected 
liy  heavy  military  traffic.  The  cost  will  1>6  met  by 
the  Road  Board,  subject  to  the  urban  council  con- 
;;iliuting  C75. 

Dumbarton  C.C. — With  respect  to  the  work  of 
treating  witli  liituminous  binding  the  principal  high- 
ways in  th'^  Western  District,  the  Road  Board,  on 
being  appealed  to  for  a  grant,  promised  to  send  an 
engineer  inspector  to  examine  the  roads.  Tlie  council 
have  agreed  to  pass  the  siieciflcations  as  submitted, 
with  tlie  explanation  that  if  the  grant  was  not  ob- 
tained from  the  Road  Board  the  expenditure  Im- 
reduced  to  within  the  amount  ])rovided  for  by  tlie 
Budget  minus  the  expected  grant. 

Essex  C.C. — An  agreement  has  been  reached  with 
the  Great  Eastern  Railway  Company  for  the  repair 
by  the  county  coimeil  of  roads  over  the  various 
bridges  in  the  county  belonging  to  the  company. 

Finchley  U.D.C— The  trustees  of  the  Hampstead 
Garden  Suburb  propose  to  construct  a  road,  to  be 
known  as  Eastholm-road,  over  tlie  existing  sewer,  and 
the  coiuicil  have  undertaken  to  strengthen  the  sewer 
at  a  cost,  approximately,  of  £25. 

Finsbury  B.C. — The  tender  of  Mr.  G.  J.  Anderson 
has  been  accepted  for  a  supply  of  creosoted  deal 
blocks. 

Gateshead  T.C. — It  has  been  agivcd  to  pay  the  street 
I>avior>  a  war  bonus  of  Id.  per  hour,  increasing  their 
wages  to  lOUl.  |,er  hour. 

Godstone  R.D.C. — The  council  have  accepted  the 
tender  of  Mr.  F.  C.  Fuller,  at  5s.  7d.  per  yard,  for  the 
supply  of  grit.  The  council  have  also  accepted  an 
offer  from  Messrs.  Newmarsh  &  Roberts  of  125  yds. 
of  grit  at  2s.  9d.  in  the  i)it  and  3s.  6d.  per  yard 
delivered  at  Chaldon  Common  ;  and  al.so  an  offer  from 
Mr.  W.  Hackney,  of  Warlingham,  of  68i  yds.  of  rough 
flints  at  4s.  per  yard.— The  tender  of  the  Taroads 
Syndicate,  Limited,  has  been  renewed  for  road  tarring 
at  an  increase  of  one-tenth  of  a  penny  for  Class  1 
W'Ork  on  last  year's  prices,  the  remaining  prices  being 
the  same  as  last  year, 

Huyton  U.D.C. — An  intimation  has  been  I'eceived 
from  tbe  county  authorities  that  they  will  be  pre- 
pared to  make  grants  towards  the  cost  of  tar-spraying 
main  and  secondary  roads. 

Inverness-shire  C.C. — The  County  Road  Board  have 
resolved  to  make  application  to  the  Road  Board  for 
grants  in  respect  of  the  serious  damage  to  bridges  and 
roads  cau.sed  in  the  First  and  Third  Districts  by  a 
recent  rainstorm. 

Molesey  U.D.C. — The  Highway  Committee  will  ask 
for  t'l-")0  fur  road  repairs  in  the  coming  half-year — the 
lowest  amount  on  record. 

Swansea  T.C. — A  reason  urged  by  four  men  engaged 
in  the  work  of  mixing  taT-niEi/cadam  for  an  increase 
of  Is.  per  day  wages  was  that  it  was  "dirtier"  than 
ordinary  labouring  work.  The  work  they  are  em- 
ployed on  is  in  connection  with  an  experiment  the 
borough  surveyor.  Mr.  J.  R.  Heath,  is  carrying  out 
at  tbe  dust  destructor  work.-.  It  was  explained  that 
when  the  tar-spraying  was  introduced  the  council 
decided  to  give  the  men  doing  it  2s.  per  week  extra 
by  reason  of  the  dirty  nature  of  the  work,  but  Mr. 
Heath  pointed  out  to  the  Health  Committee  that  the 
work  of  mixing  clinker  tar-macadam  was  not  half 
'.'O  dirty  as  the  other.  The  6s,.  if  granted,  would 
bring  tbe  four  men's  wages  up  to  33s.  per  week,  in- 
cluding war  bonus.  But  for  the  exjieriment  he  was 
making  there  would  be  no  work  for  the  men.  The 
committee  felt  that  the  den»and  for  6s.  was  "a  bit 
thick. "  and  referred  the  matter  to  a  sub-commitleo 
for  report. 

Tottenham  U.D.C. — It  was  announced  recently  that 
til'-  Metro|irili(;iM  Electric  Tramways.  Limited,  liad 
conveyed  a  piece  of  land  on  the  west  side  of  tho 
approach  to  the  old  bridge,  crossing  the  river  Lea 
on  the  Essex  bonndarv.  for  the  purpose  of  widening 
F.rrv-lanc 


Walsall    T.C. — As  a  result  of    further  representa 

tions  to  the  Local  Government  Board  it  is  announced 
that  the  department  have  sanctioned  the  borrowing 
of  £40,000  for  the  widening  of  Lower  Bridge-street,  on 
condition  that  no  money  is  raised  under  the  sanction 
during  the  next  three  years.  The  General  Purposes 
Committee  have  accordingly  decided  to  proceed  with 
the  purchase  of  the  necessary  properties,  and  to  give 
mortgages  on  the  rates  for  the  amount  of  the  purchase 
money  and  compensation  at  an  agreed  rate  of 
interest. 

Warrington  T.C. — It  is  proposed  to  carry  out  a 
\vi<k'niTig'   scheme   in   Howley-lane. 

Witham  U.D.C. — Captain  Shafto  Abrey  said  his 
attention  had  been  called  to  the  untidy  condition  of 
High-stre«;<t  and  the  smell  given  oft  by  uncollected 
refuse.  He  found  that  the  council  had  only  one  old 
man  engaged  on  the  town  streets.  Tho  surveyor,  Mr. 
r.  Perkins,  said  he  had  several  workmen  Ul  and 
others  away  on  jobs.  There  was  such  a  dearth  of 
labour  that  he  could  not  get  other  men  to  work  on 
the  roads.  The  chainnan  said  it  was  the  same  in 
every  business,  and  ratepayers  would  have  to  learn 
to  overlook  little  shortcomings  at  the  present  crisis, 
because  there  were  not  men  to  be  had.  Mr.  E.  Smith  : 
And  they  must  learn  not  to  bring  these  small  matters 
before  lis.  Captain  Abrey :  This  is  not  a  small 
matter  ;  it  concerns  the  health  of  the  town  and  the 
appeai-ancc  of  the  streets.  The  chairman  ;  We  cannot 
keep  things  \ip  to  concert  pitch  now. 

Worcester  T.C. — An  agreement  has  been  reached 
with  resjtect  to  the  proiiosed  widening  o(  Tybridge- 
strect. 

Uckfield  R.D.C— Tho  surveyor,  Mr.  E.  Johnson 
has  received  requisitions  for  the  improvement  of  a 
iuiiiiIkm    nf   ro.ids    for   military   purposes. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Bacup  T.C. — An  agreemeni  has  been  made  with  the 
liawten.stall  Corporation  to  carry  out  sewerage  works 
in  Booth-road,  on  the  basis  of  Bacup  making  a  con- 
tribution of   HUB  towards  the  cost. 

Exeter  T.C. — The  city  surveyor,  Mr.  T.  Moulding, 
has  submitted  to  the  Sanitary  Conunittee  a  report  on 
the  works  required  to  be  carried  out  at  the  Bell©  Isle 
and  St.  Thomas  sewage  works.  The  committee 
resolved  that  copies  of  the  report  be  distributed 
among  the  members  of  the  committee,  and  that  a 
special  meeting  be  called  to  consider  it. 

Goole  U.D.C. — The  Highways  and  Sewers  Com- 
mittee recommend  tlu'  council  to  make  application 
for  a  further  loan  of  C4,IK)0  for  works  of  sewerage. 

Ottery  St.  Mary  U.D.C. — New  filter  beds  are  to  be 
priivided  at  the  sewage  disposal  works,  at  a  cost  of 
about.   ClOO. 

Southwick  U.D.C. — Upon  the  suggestion  of  the 
surveyor,  the  council  have  decided  to  lay  an  18-in. 
sewei-  in  Sciutli-leirace,  a(  an  estimated  cost  of  £120, 
the  wcirk  (o  be  dmie  tiy  i  lu>  council's  workmen. 

Southwick-on-Wear  U.D.C — It  has  been  decided  to 
carry  out  sewerage  works,  at  an  estimated  cost  of 
eriO.  the  work  to  be  done  by  direct  labour. 

Sunbury  U.D.C. — The  Local  Government  Board 
have  sanelioned  the  loan  for  £900  for  a  gas  engiiu- 
and  plant,  at  the  sewage  disposal  works,  to  be  repaid 
within  fifteen  years.  The  surveyor  to  the  council, 
Mr.  H.  F.  Coal'es,  will  iusti-uct  Messrs.  Bilbie,  Hobson 
&  Co.  to  supply  tho  engine  and  plant  and  air  com- 
pressor,  al    £S.'!(i,  as  soon  as  possible. 

Ystradgynlais  R.D.C. — The  completion  of  the  sewei- 
;ig.'  sdieuu-  is  (ii  be  deferred  till  after  the  war. 
.Ciready  a  sum  of   £l;i,r«IO  h.-is  been  spent   ..n  (he  work. 

WATER,    CAS,   AND     ELECTRICITY. 

Derby    T.C. — The    Electric   Lighting    Committee  re- 

coni nd    tbe    town    council    to   carry   out  electrical 

extensions,  at  an  estimated  cost  of  £3,301).  and  to 
make  application  for  .sanction  to  a  loan  for  the  .work. 

East  Lothian  C.C. — The  Western  District  Committee 
advise  the  county  council  to  spend  an  additional 
sum  of  ei.300  on  works  of  water  supply  at  Kingston. 

Edinburgh  T.C— The  city  council  have  api.n.ved 
the  Eleilrie  Lighting  Cnuirnittee's  reconinieinl.il  inn  i,. 
accept  (1)  the  lender  nf  Messrs.  Fraser  .V  ('lialin<is, 
Erith,  for  turbines  and  alternators  for  the  new  power 
station  at  Portobello  (with  Messrs.  Vickers  as  the 
makers  of  the  alternators),  at  £23,251  ;  and  (2)  the 
tender  of  Messrs.  Fraser  &  Chalmers  for  condensing 
plant  (with  Messrs.  Richardsons,  Westgarth  &  Co., 
I    Hartlepool,    as    subcontractors),    at    £7,611,    delivery 


420 


THE   SURVEYOR  AND  MUNICIPAL 


October  15,  1915. 


in  the  case  of  both  contracts  to  be  made  in  the 
summer  of  1917. 

Leeds  T.C. — It  is  understood  that  the  Home  Office 
have  issued  an  order  permitting  the  lighting  of  two- 
thirds  of  the  street  lamps,  numbering  nearly  10,000. 

Wednesbury  T.C. — It  is  proposed  to  take  up  a  loan 
of  £5,641  for  street  works,  electric  lighting,  the  erec- 
tion of  a  sc'hool,  and  the  provision  of  pleasure 
grounds. 

Wimbledon  T.C. — The  Electricity  Committee  re- 
commend that  the  town  council  should  seek  sanc- 
tion to  a  loan  for  electrical  extensions. 

MiSCELLANEOUS. 

Barking  U.D.G. — The  acting  surveyor,  Mr.  R.  A. 
Lay,  reported  to  the  Town  Planning  Committee  that, 
as  directed,  he  was  making  inquiries  with  regard  to 
the  probable  cost  of  acquiring  various  sites  that  had 
been  suggested  as  suitable  for  the  establishment  of  a 
municipal  market,  and  would  report  in  due  course. 
It  was  resolved  that  the  acting  surveyor  submit  to 
the  next  meeting  of  the  committee  definite  informa- 
tion of  the  properties  that  would  have  to  be  acquired 
on  each  of  the  alternative  sites  suggested,  together 
with  estimates  of  the  cost. 

Epping  U.D.C. — It  has  been  agreed  to  purchase 
500  ft.  of  hose  and  two  branches  for  the  fire  brigade. 

Finsbury  B.C. — The  tender  of  the  Co-operative 
Bass  Dressers,  Limited,  has  been  accepted  for  the 
supply  of  24  dozen  large  Bahia  bass  scavenger  broom 
heads. 

Godstone  R.D.C. — Negotiations  are  in  progress  with 
the  railway  company  with  j-espect  to  a  proposed  light 
railway  siding  at  the  Oxted  highway  depot,  and  the 
access  through  the  company's  gates. 

Sandown  U.D.C. — The  council  have  obtained  from 
Mr.  J.  S.  Brodie,  borough  engineer  of  Blackpool,  a 
report  on  the  proposal  of  Colonel  Stephenson  Iv. 
Clarke  to  construct  a  groyne  opposite  the  Home  of 
Rest,  and  this  has  been  forwarded  to  the  Board  of 
Trade. 

Southwick  U.D.C. — In  the  absence  of  public  light- 
ing it  has  been  decided  to  whiten  the.  street  crossings, 
kerbs,  lamp-posts,  and  hydrants. — It  was  reported 
that  the  average  cost  of  feeding  the  council's  horses 
last  month  was  15s.  per  horse  per  week,  against  a 
similar  figure  in  the  previous  month. 

Witham  U.D.G. — The  council  have  ordered  the  seal 
to  be  affixed  to  an  agreeinent  to  purchase  from  Mr.  W. 
Bindon  Blood  a  piece  of  land,  .3  acres  1  rood  (being 
pai-t  of  Cock's  Farm),  at  Chipping -Hill,  for  the  con- 
struction of  a  new  cemetery,  for  £325,  the  council 
to  pay  costs  and  compensation  to  tenants,  possession 
to  he  taken  at  Michaelmas. 


PERSONAL. 


Manchester  Cleansing  Department. — In  the  course 
of  the  year  ended  March  31st  last,  the  Manchester 
Cleansing  Department  collected  and  dealt  with 
157,293  tons  of  ashes,  11,700  tons  of  other  refuse, 
29,529  tons  of  warehouse  and  trade  refuse,  6,218  tons 
of  slaughter-house  refuse,  4.991  tons  of  stable  manure, 
and  1,649  tons  of  fish  refuse.  From  the  city  thorough- 
fares and  markets  90,434  tons  of  street  sweepings  and 
4,814  tons  of  market  garbage  were  collected  and  dis- 
posed of.  The  total  weight  of  refuse  collected  and 
dealt  with  by  the  department  during  the  year  exceeded 
311,000  tons,  or  over  1,000  tons  each  working  day. 
As  stated  in  our  last  issue,  the  gross  expenditure  of 
the  department  was  £221,265,  and  the  income 
£152..362. 

POR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

HEKITON  TKBAN  DISTRICT  COUNCIL. 
ROAD  STONE. 

The     Cheriton     Urban     District     Council      invite 
Tenders  for  the  Supply  of  500  to  700  tons  of  Welsli, 
Leicestei-.  or  other   approved  hard-wearinff   Granite. 
The   stone   to   be   delivered   at    Sliorncliffe   Station 
(S.E.  and  C.R.V.   as   required. 

Tenders,  with  Samples,  to  be  addressed  to  the 
Clerk  to  the  Council.  Public  Offices,  Cheriton,  Iw 
noon   on   Tuesday,   19th   inst. 

WILLIAM   E.   OOVENEY, 

Acting    Surveyor. 
Public  Offices, 
Cheriton. 

October   14,    1915.  (2,741) 


Mr,  C.  J.  Jenkin,  surveyor  to  the  Finchley  Urban 
District  Council,  has  been  granted  leave  of  absence 
for  a  further  term  of  a  month. 

Mr.  George  Robert  Burbridge,  the  assistant  sur- 
veyor, has  been  appointed  surveyor  to  tlie  Holling- 
bourne  Rural  District  Council,  at  a  salary  of  £110 
a  year. 

Mr.  W.  E.  Groves,  highway  surveyor  to  the  Dul- 
verton  Rural  District  Council,  was  thrown  from  his 
motor  cycle  recently  and  injured  somewhat  severely. 
He  is  progressing  satisfactorily. 

Mt.  G.  a.  Ballard,  assoc.m.inst.c.e.,  assistant 
borough  surveyor  of  Guildford,  has  received  a  com- 
mission in  the  Royal  Engineers,  and  at  the  last 
meeting  of  the  council  he  was  granted  leave  of 
absence   during  the  period   of   the  war. 

Mr.  A.  E.  H.  Dussek,  of  the  Dussek  Bitumen  Com- 
pany, Bromley-by-Bow,  lias  been  away  from  business 
for  the  past  three  months  owing  to  ill-health,  but  he 
desires  to  inform  his  friends  that  he  hopes  shortly 
to  have  the  pleasure  of  again  meeting  or  calling  upon 
them. 

Mr.  E.  A.  B.  Woodward,  water  engineer  to  the 
Wolverhampton  Corporation,  is  recommended  by  the 
Parliamentary  Sub-committee  for  an  honorarium  of 
350  guineas  in  recognition  of  his  eminent  services  in 
connection  with  the  Wolverhampton  Corporation 
Water  Act,  1915. 

Prof.  iSidney  Barwise,  m.d.,  b.sc,  has  accepted  the 
presidency  of  the  Association  of  Managers  of  Sewage 
Disposal  Works  for  the  year  1916.  Mr.  Geo.  J. 
Quick,  Brentwood,  was  elected  a  member  and  Mr. 
Fred.  J.  Grierson,  Sutton-in-Ashfield,  an  associate, 
at  a  meeting  of  the  council  held  on  September  29th. 

Mr.  J.  Sutcliffe,  the  new  borough  engineer  of  Wool- 
wich, is,  at  the  request  of  the  Road  Board,  to  be 
allowed  to  render  what  assistance  is  necessary  in 
connection  with  the  completioir  of  the  large  A.S.C. 
department  at  the  City  of  London  Cattle  Market  at 
Deptford,  which  work  has  from  its  inception  been 
under  his  supervision. 

Mr.  J.  Brierley,  divisional  surveyor  under  the  Shef- 
field city  surveyor,  who  temporarily  left  the  corpora- 
tion service  in  June  last  to  join  the  Army,  has  just 
been  promoted  to  the  rank  of  Lieutenant  in  the  engi- 
neering unit  of  the  Royal  Naval  Division.  Mr.  J. 
Hassall,  who  also  left  the  department  about  twelve 
months  ago  to  join  the  same  unit,  and  was  also  pro- 
moted to  the  rank  of  Lieutenant,  has  just  returned 
from  the  Dardanelles  seriously  ill. 

Mr.  W.  L.  Eves,  surveyor  to  the  Uxbridg©  Urban 
District  Council,  was,  upon  his  reappointment  re- 
cently, complimented  highly  upon  the  manner  in 
which  he  had  discharged  his  duties.  Mr.  Hudson,  a 
member  of  the  council,  said  lie  thought  that  the 
houses  that  had  sprung  up  from  Mr.  Eves'  plans  and 
under  his  supervision  w-ere  unquestionably  some  of 
the  nicest  municipal  dwellings  he  had  been  into,  while 
the  general  laying  out  of  the  road  reflected  more  than 
ordinary  credit,  and  showed  that  Mr.  Eves  had  done 
his  utmost  to  make  the  street,  as  well  as  the  houses, 
an  ideal  place.  It  was  certainly  an  object-lesson  to 
more  than  one  local  authority  where  they  had  ven- 
tured on  the  same  lines. 

Mr.  T.  H.  Yabbicom's  appointment  as  consulting 
engineer  to  the  Bristol  Corporation  was  the  subject 
of  a  debate  at  the  council  meeting  on  Tuesday,  when 
Mr.  Ayles  proposed  that  it  should  be  terminated.  The 
salary  for  the  first  five  years,  it  will  be  recalled,  was 
fixed  at  £400,  with  a  reduction  afterwards  to  £250. 
The  chairman  of  the  Sanitary  Committee,  the  Bri-itol 
Times  and  Mercury  states,  made  out  a  strong  case 
for  continuing  the  appointment,  showing  that  ^Ir. 
Yabbicomb's  services  in  negotiating  the  purchase  of 
properties  for  street  improvements  had  saved  nearly 
£13,000  so  far,  and  that  if  he  did  not  do  the  work 
another  officer  must  be  appointed.  Alderman  Pearson 
bluntly  characterised  the  movement  as  a  miseralile 
attack  fouiidi'd  on  miserable  arguments.  By  a  votn 
of  forty-eiylit  to  seventeen  the  resolution  was  rejected. 


OBITUARY. 

We  regret  to  announce  the  death,  which  took  place 
yesterday  after  an  operation,  of  Mr.  E.  R.  Hewitt, 
district  surveyor  for  Southwark  under  the  London 
County  Council. 
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Planning  of   Working-Class  Houses. 

THE  DISPOSITION   OF  SANITARY   FITTINGS.'' 

By   JOSEPH    WEEKES,    Burgh    Surveyor,    Irvine. 


1  do  not  kuow  01  any  problem  which  has  afforded 
more  matter  for  discussion  among  sanitarians  during 
the  past  few  yoars  than  tlie  housing  of  the  working 
classes.  The  subject  under  discussion  is  one  of  the 
phases  of  the  problem  which  seems  to  me  worthy  of 
more  attentiou  than  it  has  hitherto  received. 

It  would  serve  little  purpose  to  dilate  on'  tlie  old 
type  of  tenemental  and  cottage  house.  We  know  what 
has  already  been  done  in  enforcing  the  introduction 
of  water  and  sanitary  fittings,  and  iu  remedying  dark 
and  unveutilated  water-closet  apartments.  We"  know 
the  conditions  which  prevail  regarding  the  common 
water-closet  apartment  variously  situated,  in  many 
cases  proving  a  menace  from  a  health  and  morality 
point  of  view.  Certainly  there  have  been  serious 
structural  difficulties  in  the  altering  of  old  houses 
which  have  prevented  the  best  results  being  obtahied. 
but  the  personal  equation  has,  as  often  as  not,  proved 
a  hindrance  to  reform. 

The  Local  Government  Board,  acting  under  the 
Housing  and  Town  Plantiing  Act,  are  taking  a  more 
serious  view  of  the  housing  conditions  existing  in 
our  towns  and  villages,  and  although  nuuiy  properties 
are  bound  to  be  demolished  under  their  requirements, 
many  will  of  necessity  come  under  schemes  of  recon- 
struction. It  is  to  be  hoped,  therefore,  that  the  ex- 
perience gained  in  the  past  will  result  in  a  better 
arrangement  being  made  of  the  sanitary  fittings  both 
in  old  and  new  properties.  We  cannot  demolish  our 
towns  and  take  the  dwellers  to 

THE    GARDEN    CITY    OF    THE    IDEALIST.  • 

Let  our  efforts,  therefore,  backed  up  by  our  Acts  of 
Parliament,  result  in  our  houses  lieing  altered  and 
planned  in  a  manner  compatible  with  the  standard 
of  health  and  decency  which  we  of  this  advanced 
age  look  for  and  require. 

Take  the  average  tenement  house  erected  in  our 
cities  within  the  past  few  years.  It  is  quite  a  common 
thing  to  find  in  the  two  to  four  roomed  house  (1)  a 
bath-room  apartment  with  water-closet  and  wash-hand 
basin,  and  (2)  a  small  scullery,  sometimes  provided 
with  a  wash-tub  and  boiler.  In  other  houses  the  scul- 
lery is  omitted,  and  the  sink  is  to  be  found  in  the 
kitchen  window.  In  others,  again,  there  is  no  bath- 
room, but  a  well-lighted  and  ventilated  water-closet 
apartment.  Take,  again,  the  housing  accommodation 
of  our  poorer  localities.  We  find  the  connnon  water- 
closet  and  common  washing-house  still  in  evidence, 
and  the  number  of  sanitary  appliances  reduced  to 
an  absurd  minimum.  I  cannot  understand  why  the 
common  water-closet  should  be  tolerated  at  all  in 
new'  properties. 

Of  course,  we  all  know  the  plea  that  the  water- 
closet  outside  the  house  is  better  for  the  health  of 
the  dweller  and  his  family ;  but  is  it  ?  If  so,  why 
go  on  perpetuating  the  inside  closet  in  our  dwellings 
at  all  ?  What  is  the  re.sult  of  the  outside  closet  ? — 
the  "  night-pail,"  in  many  cases.  Can  anyone  blame 
the  use  of  such  when,  perhaps,  a  long  passageway 
has  to  be  negotiated,  or  a  journey  has  to  he  made 
down  the  stair  and  across  the  court  with  the  tem- 
perature below  zero,  as  often  as  not  to  find  the  apart- 
ment occupied,  or  that  it  has  been  used  previously 
as  a  "  smoking  parlour,"  with  all  its  expectorations 
on  the  floor,  or  in  such  a  filthy  condition  through  tlie 
habits  of  one  or  another  of  its  past  users  as  to  be 
unusable  ?  .  .  .  But  what  of  this  condition  of  things 
during  times  of  illness  in  the  household  ?  There  is 
no  disputing  the  fact  that  many  of  the  loathsome 
orders  of  disease  and  affliction  found  among  our 
poorer  classes  can  be  traced  to  the  common  water- 
closet. 

The  modern  cottage  and  small  flatted  house  do  not, 
or,  rather  ought  not,  to  present  the  same  difficulty 
with  regard  to  the  planning  of  their  sanitary  aparf> 
ments  compared  with  the  tenement.  There  is  gene- 
rally plenty  of  ground,  but  can  it  be  said  that  we  are 
improving  the  planning  of  our  cottages  in  this  respect? 
Since  the  English  type  of  cottage  has  invaded  our 
northern  clime  it  would  seem  as  if  a  backward  ten- 
dency had  crept  into  the  planning  of  our  small  dwell- 
ings." The  chief  aim  is  evidently  to  gather  the  drain- 
a'j'i  and  fittings  closely  together.      The    idea    is    all 

*  Paper  read  at  the  annual  congress  of  the  Incorporated  Sanitary 
Aasociation  of  Scotland. 


riglit  in  one  respect — that  of  concentration — Ijut  it 
can  be  carried  too  far,  to  the  detriment  of  the  coni- 
loit'ot  the  dweller.  Take  the  average  cottage  erected 
undci-  garden  city  auspices.    The 

"  EVERY    MODERN    CONVENIENCE  " 

means,  in  most  cases,  the  scullery-washing-house- 
larder-bathroom  and  water-closet  apartment — a  most 
peculiar  combination. 

Before  entering  into  the  merits  and  demerits  of  the 
sc-uUery  with  its  combination  of  fittings,  let  us  con- 
sidL'r  the  kitchen  and  scullery  apartments  generally, 
as  we  find  them  being  erected  around  us  to-day.  In 
the  tenement  house  tlie  scullery-wash-house  is  a  great 
acquisition,  some  will  say;  but  it  is  not  every  worker 
who  can  pay  for  this  necessity.  Others  may  call  it 
a  luxury.  Of  course,  in  the  cottage  home  the  scullery 
and  washing-house  apartment  is  nearly  always  to  be 
found  ;  we  expect  it.  But  in  the  tenement  dwelling 
the  sink  :uid  wash-tub  are  oftenest  placed  in  the 
kitchen  window.  Now,  we  all  know  of  the  presence 
in  working-class  houses  of  a  bed  or  beds  in  the 
kitchen.  Workers  who  sleep  in  their  kitchens,  con- 
taining sinks  with  rotting  and  decaying  woodwork 
(for  it  is  still  common  to  have  sinks  and  tubs  wood- 
lined),  and  perhaps  a  dirty  syphon  trap,  or  grease- 
choked  overflow  only  a  few  feet  fronl  the  bed,  or  who 
have  to  inhale  while  asleep  the  effluvia  from  the 
contents  of  a  tub  of  clothes  put  to  steep,  or  the  vitiated 
air  following  on  a  day's  washing  in  the  kitchen,  are 
not  getting  a  fair  chance.  Even  should  there  be  a 
common  washing-house,  is  it  possible  for  the  mother 
ot  a  young  family  to  leave  her  children  alone  in  the 
house  while  she  does  her  washing  in  the  washing- 
house  ?    No;  everything  must  bo  done  in  the  kitchen. 

On  the  question  of  the  combined  water-closet  and 
l)ath-room  apartment  some  authorities  go  the  length 
of  saying  that  under  no  conditions  should  the  water- 
closet  and  bath-room  be  contained  in  the  same  apart- 
ment. In  my  opinion  this  is  too  sweeping.  To 
attempt  to  secure  in  the  working-class  house  separate 
apartments  for  the  bath  and  the  water-closet  would 
be  bordering  on  the  extravagant  and  ridiculous. 

In  the  scullery  of  the  cottage  of  to-day  you  will 
often  find  a  bath  standing  in  a  corner  without  being 
partitioned  off.  It  is  to  be  found  near  to  the  boiler 
from  which  it  draws  its  supply  of  hot  water.  A 
hinged  cover  presents  a  good  table  top  when  the  bath 
is  not  in  use,  which,  in  its  turn,  often  hides  a  washing 
of  dirty  clothes  and  various  other  articles.  In  other 
cases  the  bath  is  contained  in  a  cupboard  and  made 
to  hinge  down  on  to  the  floor  if  required  for  use. 
Consider  these  expedients.  We  require  privacy  while 
bathing,  and  how  can  this  be  obtained  without  a 
properly  partitioned-off  apartment  ?  The  open  bath 
may  answer  its  purpose  quite  well  in  the  household 
without  a  family,  or  while  the  children  are  young ; 
but  the  observing  of  common  decency  must  be  the 
first  aim  in  the  family  life.  We  know  that  in  many 
industrial  localities  a  bath  is  a  necessity  after  a  day's 
toil,  and  I  will  leave  to  your  imagination  to  conjure 
up  the  feelings  of  a  father  or  son  who  has  to  take 
a  daily  bath  under  such  conditions.  Even  if,  for 
economic  reasons  of  hot  water  supply  from  washing 
boiler,  the  bath  is  put  in  the  scullery,  I  cannot  under- 
stand why  it  should  not  be  partitioned  off. 

The  scullery  which  has  besides  a  bath  a  water- 
closet  is  also  very  objectionable.  The  scullery  is  the 
iiub  of  the  whole  house,  for  in  it  is  done  both  pre- 
paring of  food  and  culinary  work.  Do  our  planners 
of  cotitages  ever  consider  the  repugnance  of  the  idea 
of  a  meal  being  prepared  or  baking  being  done  in  an 
apartment  comprising  water-closet  accommodation  ? 
In  this  style  of  house  the  kitchen  really  is  the  prin- 
cipal lobby,  and  as  a  sleeping  apartment  its  privacy 
is  reduced  to  a  farce. 

The  water-closet  apartment  is,  again,  often  found 
placed  outside  the  house,  either  (1)  at  the  back  door, 
entering  off  a  small  porch  formed  by  the  scullery 
door,  or  (2)  at  the  side  of  the  back  door,  entering 
direct  from  the  outside,  or  '(S)  in  an  outhouse,  away 
from  the  main  building  entirely.  It  may  be  said 
in  favour  of  No.  1  that  the  closet  can  be  entered  and 
left  by  the  way  of  the  back  door ;  but  this  is  not 
always  convenient,  especially  after  dark,  and  here, 
again,  the  kitchen  as  a  passageway  enters  into  the 
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argument.  As  for  the  other  two  arrangements,  the 
cnly  favourable  point  is  that  one  closet  is  provided 
for  each  house,  but  the  main  objection  is  that  the 
|iUin  encourages  the  use  of  the  commode.  Generally, 
these  three  latter  arrangements  present  definite' 
examples  of  bad  planning,  the  underlying  idea 
evidently  being  that,  so  long  as  sanitary  accommoda- 
tion is  provided,  it  matters  not  where;  but  it  must 
be  cheaply  done. 

I  should  like  to  say  a  word  here  as  to  the 

RESPONSIBILITY    OF    THE    LOCAL    GOVERNMENT    BOARD 

in  the  matter.  The  model  i)lans  for  cottages  approved 
by  the  board  show  the  collective  arrangement  of 
scullery,  and  I  know  of  focal  authorities  which  have 
had  to  alter  their  plans  to  the  board's  requirements 
to  eml>ody  the  objectionable  features  I  have  men- 
tioned. No  doubt  tjie  board  are  actuated  by  the  desire 
to  help  on  cheap  housing  schemes,  giving  as  much 
aceommodatdO'U  as  possible  in  a  limited  space,  luit 
cheapness  ought  not  to  be  paramount  in  the  housing 
problem. 

Having  referred  to  the  various  methods  of  pro- 
viding sanitary  fittings  presently  in  vogue,  I  should 
like  to  set  down  what,  in  my  view,  should  lie  aimed 
at  in  all  new  houses.  Let  every  house,  no  matter 
if  even  of  the  one-roomed  variety,  have  its  separate 
water-closet,  and  be  planned  so  as  to  have  that  water- 
closet  inside  the  liouse.  Then,  and  only  then,  will 
some  advance  towards  the  teaching  of  cleanly  habits 
in  certain  classes  be  made  easier,  even  if  by  way  of 
tlie  police  court.  In  each  house  a  well  lighted  and 
ventilated  sCullery-wash-house  ought  to  be  provided, 
ft  need  not  be  a  large  apartment,  but  fitted  with  sink 
and  tub.  If  hot  water  be  laid  on  so  much  the  better, 
and  if  not  a  gas  or  coal  boiler  should  be  provided, 
jjlanned  so  that  the  mother  can  keep  an  eye  on  the 
kitchen  fire — the  death-trap  of  so  many  young  children 
while  the  mother  is  at  the  washing-house.  On  no 
account  should  a  .«ink  or  tub  be  allowed  in  the  kitchen 
sleeping  apartment,  or  a  water-closet  be  within  or 
open  off  the  scullery.  In  houses  with  baths,  if  the 
bath  has  to  be  housed  in  the  .scullery,  let  it  be 
properly  partitioned  off,  and  the  apartment  properly 
lighted  and  ventilated.  As  for  the  outdoor  water- 
closet,  abolish  it  entirely. 

Naturally  the 

FINANCIAL    SIDE    OP    THE    QUESTION 

is  a  serious  one.  It  may  well  be  asked  whether  the 
supplying  of  sanitary  appliances  arranged  as  I  have 
advocated  can  be  done  and  the  houses  let  at  economic 
rents.  "Would  such  further  burdens  not  stop  specula- 
tive building  entirely  ?  The  expense  would,  no 
doubt,  be  greater,  and  I  dare  say  that  the  rents 
would  have  to  be  slightly  raised.  But  are  these  really 
burdens  ?  Are  our  workers,  however  humble  and 
poor,  not  entitled  to  bring  up  their  families  under 
proper  conditions  of  health  and  morality  ?  I  claim 
that  they  are. 

In  the  cottage  or  flatted  house  the  effort  to  save 
a  soil  stack  or  a  few  yards  of  drain  is  often  the  reason 
for  the  badly  situated  water-closet. 

I  will  here  give  some  illustrations  of  plans  Oif  houses 
I  have  come  across  wherein  this  penny-wise  policy 
has  been  followed  out. 

In  No.  1 — that  of  a  block  of  four  houses  in  the 
flatted  system — we  have  pantry  and  water-closet 
apartments  in  the  scullery.  The  four  water-closets 
are  placed  so  that  one  soil  stack  serves  the  lot.  Would 
the  plan  have  lost  anything  if  the  pantry  had  been 
shifted  over  to  the  division  wall,  and  the  water-closets 
made  to  open  off  the  entrance  lobby  ?  The  additional 
cost  would  have  been  one  extra  soil  pipe,  but  this 
would  have  almost  been  made  up  by  the  fewer  yards 
of  drainage  required. 

No.  2  plan  also  shows  a  block  of  four -flatted 
houses,  with  .sculleries,  &c.,  as  before.  There  is  on 
eacli  floor  a  press — on  the  ground  floor  under  the 
stair,  and  in  tJie  upper  floor  over  the  start  of  the 
stair.  These  presses  have  windows,  and  are  in- 
tended as  wardrobes;  but  I  know  of  an  effort  being 
made  to  use  one  as  a  bed  closet.  Would  the  plan 
not  have  been  improved  by  utilising  them  as  water- 
closets  ?  The  cost  would  not  have  been  any  more, 
and  I  think  you  will  agree  that  the  convenience  of 
the  house  would  have  been  improved  fifty-fold. 

No.  3  is  a  plan  I  saw  illustrated.  It  is  of  the 
three-roomed,  double  cottage  order.  The  scullery- 
washing-house  has  an  open  bath,  sink,  and  water- 
closet  apartment.  It  is  evidently  intended  to  get 
the  hot  water  for  the  bath  from  the  boiler  in  the 
corner,  and  waste  pipes  are  very  well  arranged  for. 
I  have,  however,  taken  the  liberty  of  shifting  the 
o\itshoot   from   the   back    to   the   side,   and    although 


I  have  reduced  the  principal  apartment  slightly  (;t 
can  quite  well  stand  it),  I  think  the  altered  condi- 
tions would  more  than  compensate  for  this  reduc- 
tion. The  area  of  ground  covered  is  certainly 
greater,  but  the  increase  of  cost  thereby  is  more 
apjjarent  than  real  wlien  you  consider  the  simplified 
roofing  and  the  minimum  of  thick  waU  required 
through  the  concentration  of  the  vents.  The  frontage 
would  lequire  to  be  slightly  increased,  but  in  these 
days  of  the  housing  "  unit "  this  problem  ought  not 
to  enter  so  much  into  the  question  as  formerly. 

As  a  last  example,,  let  us  consider  the  plan  for 
double  or  continuous  cottages,  with  attics,  which  we 
find  springing  up  around  us,  and  having  a  minimum 
of  frontage.  The  bath  is  open,  and  the  water-closet 
opens  direct  out  of  th©  scullery.  Would  the  addi- 
tional cost  of  a  partition  around  the  bath  have 
amounted  to  a  great  sum  ?  It  could  have  been  made 
of  the  folding  order,  if  it  were  considered  that  the 
scullery  would  have  been  too  small  to  allow  a  par- 
titioned-off  bath-room.  The  space  of  the  so-called 
bedroom,  which  is  only  6  ft.  square,  should  have 
teen  partly  utilised  for  the  formation  of  a  water- 
closet  apartment.  The  question  of  a  porch  at  the 
front,  whei-ein  the  closet  could  be  placed,  might  also 
be  considered. 

I  am  sorry  to  say  that  there  are  types  of  houses 
being  erected,  especially  in  our  industrial  centres, 
which  are  of 

THE    IMPOSSIBLE-TO-ALTER    OKDEK, 

.SO  far  as  the  situation  of  their  sanitary  apartments 
are  concerned ;  but  I  cannot  deal  with  them  within 
the  limits  of  this  paper. 

My  endeavour  is  to  show  how  certain  types  of 
plans  could  have  been  altered,  and,  to  my  mind,  im- 
])roved,  at  very  little  cost,  involving  little  or  no 
increase  in  rent  to  the  tenant.  They  are  all  houses 
of  the  kind  for  which  there  is  a  demand  at  present, 
and  for  which  good  rents  are  to  lie  got. 

Briefly,  let  us  examine  what  powers  we  have  under 
our  Burgh  Police  and  Public  Health  Acts  to  regulate 
the  plan  of  houses  with  regard  to  the  disposition  of 
their  sanitary  fittings.  Schedule  4  of  the  1892  Burgh 
Police  Act  states  that  there  shall  be,  to  the  satisfac- 
tion of  the  local  authority,  sufficient  watea-oloset 
accommodation  in  connection  with  the  building. 
Sec.  246  of  the  same  Act  gives  i)owers  to  local  autho- 
rities to  enforce  the  introduction  of  water-closet 
accommodation,  but  this  section  refers  to  old  pro- 
perties. Sec.  251  deals  with  the  situation  and  dimen- 
sions and  general  construction  of  the  water-closet 
apartment.  Surely  the  word  "sufficient"  of 
Schedule  4  is  enough  for  our  local  authorities  whereby 
to  insist  on  a  water-closet  for  each  house  ?  As 
custodians  of  the  public  health,  are  they  doing  their 
duty  in  permitting  the  common  water-closet  at  all  in 
new  properties  at  this  late  stage  in  sanitation,  with 
this  power  to  work  on  ?  And  I  would  ask.  Is  the 
common  case  of  one  closet  among  four  tenants  suffi- 
cient for  their  needs  ?  Sec.  246  has  served  its  pur- 
pose to  a  certain  extent,  but  its  wording  with  regard 
to  the  water-closet  has  given  too  much  latitude  to 
many  in  respect  of  the  eonunon  apartment.  Under 
sec.  251  no  local  authority  need  have  qualms  with 
regaj'd  to  their  laying  down  the  law  as  to  where  the 
water-closet   should  be  situated. 

As  regards  tiie  Public  Health  Act,  the  local  autho- 
rity of  any  district  can,  subject  to  the  approval  of 
the  county  council,  formulate  by-laws  under  sec.  181 
whereby  the  arrangement  of  sanitary  appliances  is 
practically  in  their  own  hands. 

We  have  no  powers  to  insist  on  the  introduction 
of  balhs  and  sculleries,  &c.,  in  our  houses,  but  these 
points  ought  to  be  kejit  in  view  for  future  legis- 
lation. 

In  the  meantime  indications  point  to  our  local 
authorities  having  to  tackle  the  housing  problem 
themselves,  as  private  enterprise  is  not  keeping  up 
with  public  needs.  Let  it  be  our  first  consideration 
therefore  to  see  that  even  the  poorest  classes  are 
provided  witli  thoroughly  healthy  houses.  I  think 
this  can  be  done  witliout  materially  increasing  the 
cost  of  building,  if  thought  and  care  and  common- 
sens©  are  brought  to  bear  in  the  working  out  of  the 
details  of  the  plans — ^especially  in  relation  to  the 
provision  and  disposition  of  the  sanitary  fittings. 


Tarmac. — "  .1.  A."  writes:  Will  surveyors  who  have 
laid  tarmac  having  an  aggregate  of  Guernsey  or  other 
hard  granite  kindly  state  whether  they  have  found  its 
wearing  capacity  equal  or  superior  to  that  of  tarmac 
composed  of  a  softer  stone,  such  as  slag  or  limestone  ? 


October  15.  1915. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Conlrihuted.) 
Now  that  the  Govenuiient  have  sequestrated  the 
income  of  the  Road  Board,  shall  we  not  expject  to 
have  some  very  bad  roads  in  places  during  the  war  ? 
What  will  be  the  result  of  this  policy  ?  If  the  roads 
are  allowed  seriously  to  deteriorate,  will  there  not 
be  a  rather  serious  "  day  of  reckoning  "  ?  How  will 
this  be  met  ?  Will  the  Departmental  Committee  upon 
the  effect  of  heavy  motor  traffic  give  us  some  relief 
when  the  result  of  their  deliberations  are  published  ? 

•  •  •  • 

Why  is  it  that  the  camber  of  the  roads  in  and  near 
Woolwich  is  so  excessive  ?  Is  it,  as  one  may  shrewdly 
suspect,  the  result  of  laying  the  tramway  lines  at  too 
high  a  level  ?  Was  not  this  fault  at  one  time  almost 
universal  ?  And  is  this  not  another  reason  why  these 
railways  should  never  have  l>een  allowed  on  our 
streets  and  roads  ? 

•  •  •  • 

Why  should  Mr.  James  Shiels,  of  Kilrea,  Ireland, 
be  so  much  disturbed  in  his  mind  because  on  some 
nights  that  town  is  without  light  for  half  an  hour 
after  the  time  it  ought  to  be  providetl  ?  Wotild  Mr. 
Shiels  be  surprised  to  hear  that  we,  in  London,  don't 
get  any  light  at  all  ? 

»  «  « 

Is  not  the  South  African  Institution  of  Knginecrs 
to  be  congratulated  upon  its  growth  since  its  forma- 
tion in  1911,  when  we  find  that  the  roll  of  member- 
ship is  no  less  than  511  at  the  present  date  ?  Is  it 
not  further  to  l>e  warmly  congratulated  iipon  the  fact 
that  out  of  this  number  no  fewer  than  thirty  member.* 
are  helping  their  Mother  Country  in  figliting  the 
Germans  ?  Was  not  Mr.  W.  Ingham,  the  present  dis- 
tinguished president,  at  one  time  a  municijial  engi- 
neer in  this  country  ?  And  will  not  all  his  friends 
heartily  wi.sh  him  a  successful  year  of  office  as  presi- 
dent of  this  energetic  institution  ? 

•  •  •  • 

Can  we  hope  to  see  shortly  such  an  improvement 
in  the  adaptation  and  price  of  electricity  as  will  lead 
to  a  revolution  in  our  present  methods  of  obtaining 
heat  and  power  in  our  dwelling-houses  ?  Would  it 
not  almost  completely  .solve  the  smoke  nuisance  pro- 
blem if  this  consummation  could  he  reached  ?  But 
will  it  not  be  a  long  time  before  the  price  of  electric 
current  can  be  so  reduced  as  to  compete  successfully 
with  the  coal  fire  or  gas  stove  for  heating  purposes  ? 
Is  not  the  recent  action  of  the  Glasgow  (^'ori)oration 
in  opening  show-rooms  of  electrical  domestic  ajipli- 
ances  to  be  heartily  commended  ? 

•  •  •  • 

Are  not  the  trees  in  the  beautiful  avenue  which 
runs  from  Buckingham  Palace  to  Charing  Cross 
planted  a  little  too  closely  together  ?  Has  it  not  been 
laid  down  somewhere  that  the  best  distance  to  allow 
between  street  trees  is  half  a  chain,  or  33  ft.  ?  And 
are  not  the  trees  in  this  avenue  planted  about  25  ft. 
apart  ?  Will  they  not  crowd  each  other  out  in  U\c 
course  of  a  few  years  ? 

•  •  •  • 

How  is  the  water-bound  macadam  road  in  Hyde 
Park  going  to  stand  the  motor-'bus  and  other  heavy 
traffic  which  has  been  diverted  on  to  it  during  the 
repairs  to  the  wood  pavement  in  the  lower  portion  of 
Park-lane  ?  Will  it  not  be  rather  interesting  to  .see 
whether  the  expensive  form  of  macadam  road  which 
the  OflBce  of  Works  still  retains  in  this  park  and  else- 
where  will  hear  the  strain  of  modern  traffic  upon  it.^ 

surface  ? 

•  •  •  • 

Who  is  Mr.  Barry  Low.  of  Welwyu,  Hertfordsliirc 
who  has  written  to  the  council  of  that  county  com- 
plaining of  the  methods  adapted  by  the  comity  sur- 
veyor in  the  repair  and  maintenance  of  his  roads  ? 
Is  it  a  fact,  as  stated  by  that  gentleman,  that  tar 
and  clay  are  used  together  to  make  iip  the  roads. 
and  that  tar  is  expected  (o  adhere  to  wet  granite  ? 
Is  not  Mr.  Low's  indictment  so  scathiijg  that  it  would 
appear  to  be  exaggerated  ?  And  if  Mr.  Low  is  not 
-an  expert  road  maker,  is  it  not  possible  that  he  has 
misunderstood  the  position  of  affairs  altogether  ? 


Coast  Sand  Dunes  <]iv  Gi-rald  O.  Ca.se,  St.  Bride's 
Press,  Luiiitwl,  24  Brirlo-lane,  E.G.,  j)rice  5a.).— The 
rapid  increa.se  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  and  Mr.  Ca.se  has  done  a  valuable 
work  in  the  writing  of  this  hooV^.—iSnu/hjinrt  Guardian. 


ALGAE   GROWTHS   ON   SEWAGE   FILTERS. 


[In  the  early  part  of  October,  1914,  there  began  to 
appear  on  the  upper  surface  of  the  stones  in  the 
sprinkling  filter-beds  at  tho  Peachtree  Creek  sewage 
treatment  works  at  Atlanta  a  growth  that  was  later 
classified  as  blue-green  algre,  belonging  to  the 
Oscillatoria  family,  and  in  an  article  in  Engineering 
Record  Mr.  Charles  C.  Hommow,  chemist  and  bac- 
teriologist in  charge  at  Atlanta,  describes  how  nearly 
a  ton  of  this  materia!  was  removed  from  2}  acres  of 
beds.] 

The  growtili  was  first  noticed  fonning  around  the 
risers  and  nozzles,  but  soon  spread  in  a  fine  green 
film  over  the  whole  surface  of  the  filter-bed.  It 
appeared  that  the  nozzles  formed  a  sort  of  nucleus, 
or  starting  point,  for  the  growth,  which  gradually 
became  thicker  and  thicker  over  the  whole  bed  until 
in  March  of  tlliis  year  it  was  i  in.  thick  in  places. 
The  heaviest  growth  extended  approximately  3  ft. 
from  each  nozzle. 

The  top  surface  of  the  growth  was  dark  green  in 
colour,  while  the  middle  and  underneath  portions 
were  dark  Ijrown.  It  was  leathery  in  texture  and 
quite  firm.  When  tho  growth  was  in  a  healthy  con- 
dition it  clung  very  tenaciously  to  the  stones,  and 
sometimes  when  picking  up  a  piece  of  it  six  or  eight 
stones  would  l>e  so  firmly  Itnmid  tni^olher  by  it  that 
they  could  be  carried  from  111"  It^I  without  dropping 
off.  In  pl;u>cs  it  caused  cousiilrnililc  pooling  of  the 
sewage,  but  at  no  time  was  this  serious. 

GROWTH    DRTES    IN    APRIL. 

In  the  middle  of  April,  however,  tlie  growth  began 
to  dry  up  in  places,  break  loose  from  the  stones,  and 
apparently  was  going  to  stuff  off  and  pass  through 
the  beds.  Some  of  the  pieces  were  6  in.  square,  and, 
fearing  they  might-  clog  up  the  lower  layers  of  tho 
filter  mediu-m  or  the  luiderdrains,  an  attempt  was 
made  to  remove  the  growth  by  raking  it  off.  This 
was  not  found  practical,  so  labourers  were  set  to 
work  picking  it  off  by  hand.  It  was  found  that  by 
letting  the  growth  dry  from  four  to  five  hours  it 
practically  freed  itself  from  the  filter  medium,  and 
pieces  as  large  as  3  ft.  square  could  be  picked  up. 

The  filter  effluent  contained  considerably  more 
fus|ionded  matter  for  a  few  days  after  the  beds  were 
cleaned,  but  they  went  back  to  normal,  and  the 
stones  in  the  ))eds  at  the  present  time  are  practically 
as  cle-an-  as  they  were  before  the  beds  were  put 
into  service  two  years  ago.  Except  for  the  first  few 
days  after  the  beds  were  put  back  into  operation 
there  was  no  apparent  difference  in  the  quality  of 
the  effluent  after  the  growth  was  removed.  The  ex- 
cellent condition  of  the  filter-beds  during  the  spring 
and  sunnner  months  suggests  the  possibility  that  the 
matted  growth  over  the  surface  during  the  winter 
held  tHie  susjiendod  matter  back,  and  thus  prevented 
the  usual  clogging  that  takes  place  in  filters  during 
the  colder  months.  The  underneath  portion  of  the 
growth  of  algae  appeared  to  contain  material  filtered 
out  of  the  sewage,  and  there  is  no  doubt  that  a  great 
deal  of  suspended  solid  matter  was  held  back,  and 
much  of  it  oxidised  by  the  algse,  which  are  known  to 
consume  a  eonsidorahle  quantity  of  nitrogen.  This 
class  of  algae  does  not  give  off  oxygen  to  the  same 
extent  that  some  of  the  other  algie  do,  but  the  oxygen 
they  did  give  off  and  the  suspended  solids  held  back 
and  iiartly  oxidised  must  have  been  beneficial  to 
(he  filters  during  winter. 

EFFECT    OP    COLD    WEATHER. 

The  writer  believes  that  these  growths  ought  not 
to  be  disturljed  during  cold  weather,  or  as  long  as 
they  remain  in  a  lienlthy  growing  condition  and 
cling  tightly  to  the  sui-faco  of  the  stone,  but  when 
they  threaten  to  break  up  and  pass  on  through  the 
filters  it  is  time  to  put  the  filters  out  of  service,  allow 
the  growth  to  dry  out.  ;ind  remove  it. 


Cheap  Baths  Water  at  Lewisham.— At  Wednesday's 
meeting  of  the  boniiii;!!  cnuncil  the  Lewisham  Baths 
Committee  repoi-ied  eimtinued  satisfactory  results 
from  the  working  of  an  artesian  well  and  the  erection 
of  a  new  concrete  water-storage  tank  at  Ladywell. 
All  the  water  required  for  the  swimming  baths  at 
Ladywell  during  the  past  season  —  viz.,  I2,9.')0,000 
gallons — had  been  obtained  from  the  well,  at  a  total 
cost  of  £72  3s.  Hd.,  or  about  lid-  per  1,000  gallons; 
if  obtained  from  the  mains  of  the  Water  Board  the 
cost  would  have  been  X323  15s.  It  would  thus  be 
seen  that,  after  allowing  for  the  yearly  repayment 
of  the  loan  and  interest  (£68  10s.),  a  \c'"  ""hstantial 
saving  had  been  effected. 
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CORRESPONDENCE. 

Kt?   ir/jp   ou   ndfd'    Ofia 

(One  man  doca  not  see  everything.) 

— Edripidbs. 

"SLIPPERINESS." 

To  the  Editor  of  The  Subvetor. 
Sir, — With  reference  to  the  last  paragraph  in  the 
column  of  "  Things  One  Would  Like  to  Know  "  in 
to-day's  issue,  there  is  a  Lincolnshire  dialect  word 
"  slape,"  meanins  slippery,  and  it  is  possible  that 
"  slapeness  "  would  be  quite  as  expressive  as  "  slip- 
periness,"  and  would  fulfil  the  desire  of  your  corre- 
spondent.— Yours,  &c., 

H.   Gilbert   Whyait, 

Borough  Engineer  and  Surveyor. 
Grimsby. 

October  8,  1915. 


To  the  Editor  of  The   Surveyor. 

Sir, — I  observe  in  your  issue  of  the-  8th  inst.  that 
your  contributor  of  "  Things  One  Would  Like  to 
Know  '■'  draws  attention  to  this  very  clumsy  word, 
and  asks  if  I  could  not  introduce  in  my  next 
"  Glossary  of.  Road  Terms  "  a  more  euphonious  and 
shorter  word  to  express  this  unfavourable  quality  in 
a  road  surface.  I  do  not  think  I  mention  this  word 
in  my  Glossary,  but  I  quite  agree  that  the  word  is 
extremely  clumsy  and  unattractive,  and  I  fear  that 
there  is  no  English  word  that  could  at  present  take 
its  place.  That  useful  and  learned  work  "  Roget's 
Thesaurus  "  gives  a  number  of  correlative  terms 
under  the  heading  "  Slippery,"  .such  as  "  greasy," 
"sebaceous,"  " butryaccous,"  "saponaceous,"  "pin- 
guid," "  lardaceous,"  which,  with  the  exception  of 
"  greasy,"  are  words  that  do  not  really  meet  the  case, 
as  I  fear  few  of  us  w-ould  iniderstand  the  expression 
"  that  the  surface  of  a  road  was  pinguid."  The 
French  are  obliged  to  call  it  "  qualite  glissante," 
which  is  more  elegant,  but  takes  two  words  where 
one  should  suffice.  The  Imperial  Dictionary  only 
gives  the  word  "  imbricity,"  which  is  not  helpful. 
The  only  word  I  can  think  of  that  might  possibly 
meet  the  case  is  "  slipperness,"  or  even  "  slipness  "  ; 
but  perhaps  some  of  your  readers  can  invent  a  belter 
word. — Yours,  &c., 

H.  Percy  Boulnois. 

3-1  Evelyn  Mansions. 

Westminster,  S.W. 


MRS.    LILIAN    BRADSHAW. 

To  the  Editor  of  The  Surveyor. 
Sir, — Knowing  the  interest  you  have  taken  in  tlie 
case  of  Mrs.  Bradshaw,  widow  of  the  late  Mr.  F.  E.  G. 
Bradshaw,  of  Tamworth,  I  have  pleasure  to  inform 
you  that  the  committee  of  the  Orphan  Fund  of  the 
Institution  of  Municipal  and  County  Engineers  have 
granted  Mrs.  Bradshaw  the  sum  of  £15  for  two  quarters 
of  the  current  year,  with  an  understanding  that  her 
case  will  be  reconsidered  in  December  next  in  con- 
nection with  a  renewed  grant  for  the  ensuing  year. 
A  sum  of  £5  15s.  6d.  has  also  been  forwarded  to  Mrs. 
Bradshaw  as  special  subscriptions  to  the  fund  on 
her  behalf,  thus  making  a  total  of  £20  15s.  6d.  con- 
tributed to  her  assistance  through  the  institutfon's 
Orphan  Fund. — Yours,  &c., 

O.  Claude  Robson, 
Hon.  Secretary  and  Hon.  Treasurer. 
Municipal  Offices, 
Dyne-road, 

Kilburn,  N.W. 

October  7,   1915. 


CONCRETE   MIXES. 

To  the  Editor  of  The  Subveyob. 
Sib,— In  co-operation  with  the  Tests  Standing  Com- 
mittee of  the  Concrete  Institute  (of  which  committee 
I  am  now  a  member),  I  intend  doing  some  research 
on  concrete  mixes,  and  shall  require  some  typical 
concrete  aggregates— <1)  granite,  (2)  sandstone,  (.3) 
ballast  (gravel),  (4)   sand,   and  (5)  cement. 

My  grant  for  this  work  is  very  much  eaten  into 
by  the  purchase  of  a  concrete  mixer  and  other  appa- 
ratus, and  I  would  therefore  be  grateful  to  any  firms 
that  would  share  the  expense  by  supplying  rne  with 
the  above-mentioned  materials.— Yours,  &c., 

H.  C.  Johnson. 
School  of  Engineering, 
University  Collece, 
Cork.  '     • 

October  8,  1915. 


SCAVENGING:   ADMINISTRATION  v.   CONTRACT. 

To  the  Editor  of  The  Surveyor. 

Sin,— On  September  24th  your  valued  correspondfut 
:i.--ke<l,  under  the  heading  "  Things  One  Would  Like 
to  Know,"  "  Why  is  it  that  there  are  still  appearing 
advertisements  asking  for  contracts  for  the  removal 
of  house  refuse,  emptying  of  middens,  and  so  forth  ?  " 

The  following  is  an  excerpt  from  a  comparatively 
recent  report  to  my  committee  when  discussing  the 
question  of  "  administrative  "  v.  "  contract  "  scaveng- 
ing:— 

"  So  long  as  the  average  man,  horse  and  cart  can 
readily  be  obtained  at  7s.  6d.  per  day,  or  to  undertake 
work  at  present  contract  prices,  I  feel  satisfied  that 
no  cheaper  system  can  be  adopted." 

Prices  are  now  certainly  up  12  per  cent  or  15  per 
cent,  and  will  probably  so  remain  even  at  the  con- 
clusion of  the  war ;  but  in  a  rural  district  with  large 
villages  lying  up  to  15  miles  apart,  and  varying  up 
to  10  miles  from  headquarters,  what  can  one  do  ad- 
ministratively as  against  reasonably  priced  tenders 
from  experienced  and  proved  contractors  able  and 
willing  to  carry  out  the  work  ? 

When  the  contrary  is  the  case,  well,  the  cost  must 
of  necessity  be  a  secondary  consideration,  and  the 
quality  of  the  work,  to  say  the  least,  will  not  suffer 
by  the  change;  but  it  will  undoubtedly  add  to  the 
routine  work  of  the  surveyor  and  his  office  staff  of 
one  ! — Yours,  &c., 

Thomas  Henry  Negus, 

District   Surveyor, 
Meriden  Rural  District  Co\incil. 

Cole.shilI, 

Birmingham. 

Offnher  7,  1915. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  maiidy  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 


INSTITUTION   OF   MUNICIPAL   AND   COUNTY 
ENGINEERS. 


President — Mr.    H.    T.   Wakelam,    m.inst.c.e., 

County  Engineer  of  Middlesex. 

Disfriii   Chairman — Mr.   J.   P.   Wakepord,   M.INST.C.E.. 

City  Engineer,   Wakefield. 


NORTH-EASTERN   DISTRICT   MEETING. 

A  North-Eastern   Di.-^triet   meeting   will   be   held    at 
Brighouse  on  Saturday,  October  23rd. 

Pbogbamme. 
2.30  p.m. — ^Meet  at  the  Municipal  Buildings,  Thorn- 
ton-square. 

Short  paper  on  "  The  Duties  of  a  Muni- 
cipal   Engineer    in    the    Present   War,"    by 
Mr.    S.    S.    Hayw^ood     (member),     borough 
engineer   and   surveyor,   Brighouse. 
Business:  — 

(1)  Correspondence  (if  any). 

(2)  Minutes  of  last  meeting  held  at  Scar- 
borough on  Saturday,  May  8th,  1915. 

(3)  Election  of  Executive   Committee. 

(4)  To  further  consider  the  recommendation 
of  the  Executive  Committee  on  the  ques- 
tion of  the  reporting  of  District  meetings. 

(5)  Any   other   business. 

Inspection  of  aeration  and  filtration  plant 
at  the  swimming   baths. 
|i  ui.— Tea,   by   kind  invitation  of   Mr.   S.   S.   Hay- 
wood,  borough  engineer  and  surveyor. 
In  order  that  the  necessary  arrangements  may  be 
made,  the  members  musit  give  notice  of  their  intent 
tiou  to   be  present  not  later  than  Tuesday,  October 
19th. 

F.   O.    KlBBY,    M.SC,    ASSOC.M.INST.C.E., 

Hon.  District  Secretary. 
Doucaster. 


*  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks,  Clerks  to  District  Councils,  and  other 
ofBcers  and  members  of  local  authorities.  By  S.  G.  Turner, 
of  the  Middle  Temple.  Barrister-at-Law,  a.m.i.c.e.,  &e. 
London  :  St.  Bride's  Press,  Limited.     Price  lOs.  6d. 
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Minutes  of  Proceedings. 


Timbering 
Deep  Trenches. 


Having  regard  to  the  iiiiport- 
(inee  and  difficulty  of  the  work, 
it  is  certainly  remarkable  that 
'.vriters  of  technical  books  have  given  so  little 
ittention  to  the  timbering  of  deep  excavations. 
The  engineer,  when  he  is  confronted  with  most 
problems  of  construction,  will  find  manj"  excellent 
test-books  ready  to  hand,  but  if  the  problem 
before  him  should  be  the  timbering  of  deep  ex- 
cavations he  will  be  surprised  at  the  smallness 
Hud  compai-ative  uselessness  of  the  information 
:^'iven.  Though  the  design  of  great  dams  may 
ije  discussed,  and  though  much  may  be  said  a.s  to 
niethod  of  construction,  it  will  generally  be  found 
that  the  writer  has  very  little  to  say  with  regard 
t')  timbering  the  deep  trenches  which  are  often 
required.  Tliis  is  the  more  remai'kable  in  that 
not  only  does  the  success  of  the  whole  work 
depend  upon  satisfactory  support  being  given  to 
the  sides  of  such  trenches,  but  the  lives  and 
safety  of  the  workmen  are  equally  dependent 
upon  it.  It  must  be  confessed  that  the  engineer 
is  apt  to  leave  such  work  almost  entirely  to  the 
contractor.  This  practice,  necessary  as  it  may 
sometimes  be  under  existing  conditions,  is,  never- 
theless, not  wholly  to  be  commended.  If  the 
timbering  of  deep  trenches  and  excavations  were 
considered  and  discussed  more  fully  it  would  most 
certainly  be  useful.  The  subject  is  one  well 
worthy  of  scientific  consideration,  and  there  is 
no  very  apparent  reason  why  the  work  should  be 
left  to  the  contractor  and  to  the  rule-of-thumb 
worker. 

The  notes  on  methods  of  timbering  for  deep 
reservoir  trenches,  contained  in  an  article  recently 
published  in  the  Canadian  Engineer,  entitled 
■■  Deep  Trenches  for  Reservoirs,"  and  written  by 
Mr,  J.  ]\I.  M.  Greig,  are  interesting,  and  the 
author  makes  a  genuine  effort  to  give  practical 
information  with  regard  to  the  timbering  of 
certain  ver\-  deep  trenches,  on  which  work  he 
was  actually  engaged.  The  information,  as  far 
as  it  goes,  is  useful.  The  author's  remarks,  how- 
ever, illustrate  the  prevailing  practice,  and  he 
gives  it  as  his  opinion  that  "  the  engineer  should 
never  specify  the  form  and  size  of  timbering," 
and  that  it  is  even  a  mistake  to  say  that  the 
contractor  shall  submit  drawings  of  his  proposed 
method  of  timbering  for  approval.  The  argu- 
ment is  that  the  contractor  takes  the  risk  of 
accident,  and  should  therefore  have  a  free  hand 
to  do  his  work  in  a  way  of  his  own  choosing.  It 
is  argued  that  if  the  engineer  gives  his  approval 
of  drawings  for  temporary  work  he  then  takes 
responsibility  for  them,  and  this  is  apparently 
considered  unwise   and   unsafe.     The  reason   for 


this  state  of  things  is  not  tar  to  seek.  The  engi- 
neer who  has  not  studied  the  science  of  timber- 
ing, and  who  has  not  the  results  of  much  simflar 
work  to  refer  to,  cannot  deal  with  the  practical 
details  of  such  work.  As  the  author  observes, 
there  is  very  little  enlightening  literatui-e  on  the 
subject  of  earth  pressures — one  has  to  rely  upon 
trial  and  en-or;  and  were  it  not  for  the  fact  that 
the  timber  gives  warning  before  it  breaks,  so  that 
eiTors  of  judgment  can  be  rectified,  accidents 
would  be  more  frequent.  As  it  is  the  timbering 
is  left  to  the  contractor,  and  the  contractor  relies 
chiefly  upon  the  experience  of  a  practical  timber- 
man,  upon  whose  shoulders  the  whole  matter 
really  rests. 

Such  a  state  of  things  ought  not  to  be  satis- 
factory to  the  engineer  \vho  likes  to  possess  a 
perfect  and  certain  knowledge  of  all  work  under 
his  control.  It  is  verj-  undeshable,  and  points 
to  the  fact  that  more  attention  should  be  given 
to  the  subject.  It  is  not  suggested  that  the 
engineer  whose  experience  in  timbering  deep 
excavations  is  limited  should  interfere  with  the 
contractor  or  timberman,  but  it  is  verj-  desu'able 
that  the  subject  of  earth  pressm-es  should  be 
studied  more  fully,  and  that  the  safest,  best,  and 
most  economical  methods  of  supporting  earth 
sliould  be  considered  and  discussed  having  regard 
to  modem  conditions  and  appliances.  It  is 
possible,  for  one  thing,  that  much  of  the  expense 
of  ordinary  timbering  work  could  be  saved  if  such 
investigations  took  place.  The  author  measured 
the  deflection  of  many  of  the  planks  in  actual 
working  while  supporting  earth,  and  then  by  load- 
ing similar  planks  with  bricks,  so  as  to  produce 
the  same  deflection,  obtained  an  idea  of  the  force. 
actuallv  exerted  bv  the  earth. 


Typhus 
in  Serbia. 


Tliii  lecture  delivered  by  Dr. 
IJ.  (J.  ^loon  imder  the  auspices 
of  the  Chadwick  Trust  on  Wed- 
nesday afternoon  was  the  fu'st  of  a  series  on 
"  Typhus  in  Serbia,"  a  specially  appropriate  sub- 
ject in  view  of  the  awful  ravages  of  this  disease 
in  former  wars.  The  history  of  typhus  fever 
exemplifies  a  gi'eat  triumph  of  sanitary-  science, 
and  may  be  regarded  as  one  of  the  many  indirect 
achievements  of  Chadwick  and  the  men  whom  he 
influenced  and  inspired.  Typhus  was  not 
definitely  described  till  the  middle  of  the 
eighteenth  centm'y,  and  though  we  are  still 
ignorant  of  the  cause  of  the  disease,  all  analogy- 
points  to  its  being  due  to  some  micro-organism, 
and  there  is  much  evidence,  though  not  con- 
clusive, that  the  micro-organism  is  carried  by  lice. 
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Ignorance  of  the  exact,  cause  of  the  disease  has 
not  prevented  it  from  being  practically  banished 
from  the  British  Isles,  owing  to  the  great  advances 
made  in  hygiene  during  the  latter  half  of  the  nine- 
teenth oentui-y.  This  is  all  the  more  striking  as 
England,  and  particularly  Ireland,  were  formerly 
the  special  habitat  of  typhus,  which  has  now 
almost  disappeared  in  these  islands  before  the 
advance  of  sanitary  science  ;  hence  in  all  countries 
where  there  is  sound  hygienic  administration 
typhus  loses  its  grip.  Serbia,  at  the  outbreak  of 
the  war,  in  all  sanitaiy  matters  was  entirely 
niediaevaJ ;  consequently  she  fell  an  easy  prey  to 
the  typhus  epidemic,  for  all  the  conditions  which 
favour  the  spread  of  typhus — nainely,  overcrowd- 
ing, dirt,  and  lack  of  sufficient  food — were  present 
in  Serbia  after  the  victory  over  the  Austrians  last 
December.  The  addition  of  67,000  Austrian 
prisoners  put  too  great  a  strain  upon  the  Serbian 
administrative  machine,  and  the  mortality  among 
Serbian  doctors  had  been  so  great  that  last  July- 
there  were  only  230  remaining  out  of  an  original 
400.  Fort'Unately  by  that  time  there  were 
assembled  in  Serbia  twelve  British  hospital  units 
consisting  of  420  British  niu'ses  and  doctors,  not 
to  mention  assistance  from  the  United  States, 
Russia,  France,  and  Greece. 

In  the  past  the  serious  epidemics  in  Ireland 
have  followed  uj)on  bad  harvests  and  the  potato 
famine,  while  the  great  epidemic  in  Upper  Silesia 
of  1847  has  owned  a  similar  cause.  Typhus  has 
always  been  the  grim  accompaniment  of  wars,  and 
was  specially  virulent  after  the  battle  of  Auster- 
litz  in  1805,  and  the  following  year  after  Jena 
and  Auerstadt.  The  Grand  Army  of  Napoleon 
was  decimated  by  typhus  while  in  Moscow  and  on 
the  famous  retreat.  Nearly  fifty  years  later  so 
little  had  been  learnt  of  hygiene  that  the  ravages 
of  typhus  were  almost  as  bad  in  the  Crimean  as  in 
the  wai's  of  the  first  Napoleon,  though  the  English 
army,  which  was  less  backward  in  this  knowledge, 
did  not  suffer  so  much  as  the  French.  During  the 
present  -war  the  armies  of  France  and  England, 
fighting  in  numbers  which  have  never  been 
equalled  before,  have  remained  entirely  free  from 
typhus.  This  great  result  we  should  attribute 
largely  to  the  inspiration  of  Chadwdck,  whose 
arduous  labours  for  public  health  were  perhaps 
more  recognised  in  France  during  his  lifetime  than 
in  his  own  country.  The  second  lectiu'e  of  this 
course,  which  will  be  on  "  The  Eelation  of  Typhus 
to  Plague,  Eelapsing  Fever,  and  Enteric  Fever," 
will  be  delivered  on  Friday  next. 


Local  Authorities 
and  Economy. 


It  will  be  remembered  that 
in  August  last  a  circular' 
letter  was  issued  by  the  Local 
Government  Board  urging  upon  local  authorities 
the  present  necessity  for  economy  in  the  adminis- 
tration of  the  several  public  services  for  which 
they  are  responsible.  This  letter  has  now  been 
under  consideration  for  about  two  months,  and 
many  suggestions  have  been  made  and  reports  pre- 
pared as  to  the  precise  matters  in  regard  to  which 
■  such  economy  is  possible.  Among  these  reports, 
few  have  interested  us  more  than  that  of  Mr. 
A.  R.  Finch,  the  borough  engineer  of  Kensington, 
which  was  considered  at  the  last  me-eting  of  the 
council.  In  the  first  place,  Mr.  Finch  empha- 
sised the  principle  laid  down  by  the  President  of 
the  Local  Government  Board  that  the  fact  that 
reduction  of  expenditure  maj-  cause  some  incon- 
venience to  the  public  can  no  longer  be  regarded 
as  a  reason  for  continuing  that  expenditure  at  its 
former  level.  The  economies  actually  effected 
in  Kensington  by  the  application  of  this  principle 
are  illuminating.  In  the  first  place,  some  saving 
has  been  made  by  dispensing  with  the  usual  addi- 
tional casual  labour  for  sweeping  up  fallen  leaves, 
^'liiile  some  £300  has  also  been  saved  by  reduced 
street  watering,  which  Mr.  Finch  regards  as  being 
"  almost  whollv  a  luxurv."      Further,  there  has 


been  considerable  reduction  in  the  expenditure  on 
street  lighting  by  the  substitution  of  one-light  tor 
two  or  three  light  biu'ners  at  many  points,  and  by 
the  abolition  of  certain  lights  which  appeared  to 
be  redundant.  In  connection  with  this  service, 
the  report  calls  attention  to  the  wastefulness  of 
shading  down  lamps  to  about  one-fom'th  of  their 
efficiency  while  full  efficiency  has  to  be  paid  for. 
If  some  means  could  be  devised  for  a  saving  in 
the  consmriptiou  of  ga's  or  electricity  proportionate 
to  the  reduction  in  street  lighting  large  sums 
might  be  saved  in  this  and  other  boroughs.  In 
Mr.  Finch's  opinion,  however,  it  is  in  connection 
with  the  collection  of  house  refuse  that  the  most 
substantial  saving  might  be  made,  if  only  house- 
holders could  be  educated  up  to  burning  all  com- 
bustible waste.  The  suggestion  is  made  that  the 
coimcil  should  refuse  to  remove  such  matters, 
and  although  the  Works  Committee  did  not  feel 
able  to  accept  this  -proposal,  they  did  go  so  far 
as  to  authorise  the  town  clerk  to  commimieate 
with  the  Local  Government  Board  urging  the 
advisability  of  steps  being  taken  by  the  board,  by 
the  introduction  of  a  Bill  into  Pailiament  or  other- 
wise, to  obviate  local  authorities  being  requu-ed  to 
incur  expenditm'e  in  removing  such  materials  as 
clean  paper  and  cai-dboard,  which  can  easily  be 
Ijurned  by  householders.  We  shall  await  develop- 
ments with,  great  interest. 


Qualifications  ^^^^  Institution  of  Civil  Engi- 

of  an  Engineer,     "^ef^  .^^""^  .5!'^'^°^^  .'*?."^^.   ^ 
volummous       tract      mdicatmg 

the  ooiu'se  which  should  be  contemplated  by 
any  person  w4io  intends  to  prepare  himself  for 
entrance  into  the  Institution  of  Civil  Engineers, 
and  for  the  recognition  of  professional  training 
and  competence  afforded  by  its  diploma. ' '  At  first 
sight  this  document  might  tend  to  frighten  any 
yoimg  man  who  "contemplated"  entering  the 
profession  of  a  civil  engineer,  but  as  the  schedules 
of  subjects  are  divided  into  eight  groups  of  the 
branches  of  civil  engineering,  it  is  perhaps  not  so 
formidable  as  it  looks.  These  groups  are  divided 
into  the  following  heads :  (1)  Railways ;  (2) 
harboiu-s,  docks,  rivers,  and  canals;  (3)  water- 
works and  sewerage;  (4)  municipal;  (5)  mechani- 
cal ;  (6)  electrical ;  (7)  mming ;  (8)  gas  works. 
Under  the  head  of  municipal  the  following  sub- 
headings are  given :  Designing  and  draining, 
estimating,  specifying,  taking  out  quantities, 
structural  calculations  for  iron  and  steel  work, 
masonry,  brickwork,  concrete,  timber,  and  earth- 
work, surveying  by  chain  and  theodolite,  levelling, 
Parliainentary  smweys  and  plans,  gauging  rivers 
ai:d  streams,  meteorological  observations,  borings 
and  trial  pits,  testing  and  inspection  of  materials, 
the  setting  out  and  construction  of  excavations, 
eai-thworks,  roads  and  streets,  ctalverts,  embank- 
ments, retaining  walls,  tunnels,  bridges,  conduits, 
pipe  networks,  sewers,  sewage  purification  works, 
outfall  works,  refuse  destructors,  tramways, 
domestic  drainage,  public  buildings;  fire  pre- 
vention and  appliances  therefor. 

This  is  a  very  comprehensive  list,  and  has  been 
thoughtfully  arranged.  The  schedules  from 
which  it  is  taken  are  intended  to  be  marked  and 
certified  by  the  engineer  to  show  the  classes  of 
work  in  which  the  student  (or  pupil)  has  had 
experience  under  him,  and  it  is  stated  that 
acquaintance  with  some  portion  of  these  subjects 
is  required  when  a  certificate  is  given  by  the 
engineer  under  whose  charge  the  student  has 
studied.  This  is  an  excellent  idea,  and  the  insti- 
tution is  to  be  congratulated  upon  the  issue  of 
this  important  document,  which  is  an  admirable 
summary  of  ^^•hat  the  training  of  an  engineer 
should  be  in  modern  times.  It  should  be  a  step 
towards  the  elucidation  of  a  matter  that  has  for 
some  time  past  exercised  the  minds  of  engineers 
and  others — namely,  as  to  how  the  engineer 
should  be  trained  and  what  he  ought  to  know. 


October  22.  rjlo. 
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Bituminous  Road  '^'^®    problem    of    the    pre- 

Construction.  ^-^^"t'on  of  the  comigation  of 
as]3haltic  road  surfaces  has 
been  approached  hitherto  principally  from  the 
point  of  view  of  weak  foundations  and  the  effect 
of  heavy  trsiffic.  No  doubt  each  of  these  factors 
is  in  a  measure  responsible  for  the  evil  complained 
of.  On  the  other  hand,  much  can  be  done  towards 
its  prevention  by  careful  workmanship,  together 
with  the  use  of  the  most  suitable  mat'Crials  in  the 
laying  of  the  bituminous  carpet  itself.  ]Mr.  E.  J. 
Lovegrove,  m.ixst.c.e.,  the  borough  engineer  and 
sm'veyor  of  Homsey,  whose  admirable  experi- 
mental work  in  connection  with  the  science  of 
road  construction  is  so  widely  appreciated,  some 
years  ago  carried  out  experiments  with  a  view  to 
finding  in  Xatm-e  an  aggregate  of  single  or  mixed 
materials  which,  i^ith  Portland  cement  as  a 
binder  under  hydraulic  jiressure,  would  produce 
better  results  than  what  is  commonly  known  as 
the  clinker  slab,  but  he  found  that  the  use  of 
clinker  for  this  purpose  was  thoroughly  justified. 
Now,  by  further  experiments,  some  account  of 
whic-h  will  be  foimd  in  another  column,  he  has 
shown  that  for  a  bituminous  or  asphaltic  carpet, 
when  ordinary  house  refuse  destructor  clinker  has 
been  pulverised,  tlie  portion  passing  through  a 
suitable  fine  revolving  screen  possesses  such  a 
natural  grading  and  type  of  particle,  both  in  shape 
and  absorbent  qualities,  as  to  produce  with  a 
bitumen  matrix  a  close-grained,  tough,  and  wear- 
resisting  surface.  The  argument  based  upon  the 
results  of  these  experiments  is  strengthened  by 
the  fact  that  clinker  gi'ound  in  the  manner  indi- 
cated has  a  strong  resemblance  to  the  grains  of 
the  aggi-egate  in  natural  rock  asphalt,  which  are 
irregular  and  ragged  in  shape  so  as  to  interlock, 
and  also  of  such  grades  that  the  voids  are  filled 
by  particles  which  in  size  approximate  to  the 
descending  sizes  of  the  voids  themselves.  A 
similar  consideration  shows  that  where  sand  is 
used  the  best  results  will  be  obtained  by  the 
blending  of  selected  sands,  the  resultant  grading 
of  which  will  produce  descending  sizes  of  particles 
which  will  adapt  themselves  to  the  principle  of 
more  perfectly  filling  the  descending  sizes  of  voids. 
The  published  results  of  Mr.  Lovegrove 's  experi- 
ment>s  will  be  read  with  interest  and  appreciation. 


Security 
of  Tenure. 


We  gather  from  an  article 
which  appeared  recently  in 
oui-  contemporary  the  Contract 
Becnrd  that  the  question  of  security  of  tenure  for 
municipal  engineers  is  even  more  pressing  in 
Canada  than  is  the  case  here  at  home.  Tlie 
article  in  question  is  based  upon  a  suggestion  made 
by  the  city  engineer  of  New  Westminster  that 
civic  officials  should  take  out  insurance  policies 
against  the  possibility  of  the  loss  of  an  appoint- 
ment through  the  arbitrary  action  of  the  muni- 
cipal authority.  It  is  stated  that  this  proposition 
has  been  discussed  for  a  long  time  in  Great 
Britain,  and  that  a  company  has  been  formed  to 
accept  risks  of  this  class.  This  may  be  so, 
although  we  were  not  aware  of  the  fact;  but  even 
if  it  is  possible  to  insure  against  loss  of  office, 
this  does  not  meet  the  grievance  of  insecurity. 
In  the  first  place,  it  may  be  asked,  why  should  an 
official  be  obliged  to  expend  part  of  a  salary  which 
is  in  many  cases  onlv  too  meagre  already  in  in- 
suring against  the  infliction  upon  himself  of  what 
is,  ex  hi/pnthexi,  an  injustice?  Surely  the  full 
solution  of  the  problem  demands  the  removal  of 
the  injustice  by  takin?  out  of  the  hands  of  the 
local  authorities  the  arbitrary  power  they  possess 
at  riresi^nt  of  removing  an  official  without  reason 
assigned.  Quite  recently  a  correspondent  was 
seeking  information  from  our  Law  Editor  as  to  his 
rights  in  view  of  a  threat  on  the  part  of  his 
council  to  reduce  his  salary  as  sin^eyor,  and  the 
reply  had    to    be  given    that,  under    the    Public 


Health  Act,  with  the  exception  of  the  medical 
officer  of  health  and  the  sanitary  inspector,  everv 
official  is  removable  by  an  urban  authority  at  their 
pleasm-e.  We  have  always  taken  the  view  that 
thesui-veyor  who  conscientiously  discharges  his 
duties  in  connection  with  the  supervision  of 
sanitai-v-  and  building  work  is  peculiarly  liable  to 
fall  foul  of  individual  members  of  his  council  and 
to  become  the  victim  of  spite.  He  is  therefore 
as  much  entitled  as  the  medical  officer  of  health 
and  sanitary  inspector  to  such  secm'ity  of  tenure 
as  would  render  impossible  his  dismissal  without 
the  sanction  of  some  independent  authority  such 
as  the  Local  Government  Board. 


The  Coventry  '^^'^    remarkable     industrial 

Housing  scheme.  PJ'ogi-ess  made  by  Coventiy  is 
disclosed  indirectly  m  a  report 
of  the  Housing  Committee  which  was  adopted  at 
a  recent  special  meeting  of  the  city  council.  The 
cycle,  motor,  and  munitions  industries  have  been 
lai-gely  responsible  for  this  development,  and 
though  an  extraordinary  output  of  munitions  has 
temporarily  added  largely  to  the  volume  of  local 
business,  it  appears  that  when  this  has  ceased  to 
be  necessary  the  staple  engineering  trades  of  the 
city  will  continue  to  make  progi-essive  demands 
upon  either  private  enterprise  or  the  municipal 
authorities  for -the  provision  of  house  accommoda- 
tion. The  scheme  adopted  recently  has  for  its 
object  the  erection  of  no  fewer  than  600  houses 
for  munition  workers  on  land  near  Stoke  Heath, 
an  area  outside  the  citv  boundaries.  The  cost  is 
estimated  at  from  £150,000  to  £200,000,  and  an 
arrangement  has  been  made  with  the  Ministry  of 
ilunitions  by  which  the  latter  will  pay  the  cor- 
poration about  20  per  cent  on  what  such  a  scheme 
would  have  cost  at  pre-^^■ar  prices.  The  houses 
are  to  be,  in  the  first  instance,  for  munition 
workers,  ftnd  would  be  held  by  the  city  council  in 
the  usual  way,  but  the  Housing  Committee  recog- 
nised that  there  must  be  quicker  methods  of 
erection  than  ordinarily  prevail,  and  that  financial 
assistance  must  come  from  the  Government. 
Wisely,  tus  we  think,  an  alternative  of  temporary 
accommodation  was  rejected,  on  the  ground  of 
ultimate  waste,  and  also,  as  the  chairman  of  the 
Housing  Committee  put  it,  the  confident  expecta- 
tion that  Coventi-y  is  destined  to  be  a  much  more 
important  armament  centre  than  it  has  been 
hithei-to.  It  is  a  great  undertaking  to  which  the 
Coventry  City  Council  has  energeticalh'  set'  its 
hand,  and  as  it  is  to  be  the  precursor  of  further 
expansion  it  is  to  be  hoped  that  its  success  will 
be  merited  by  the  enterprising  policy  that  has 
dictated  it  as  well  as  by  the  enlightened  lines  upon 
which  it  will  be  can-ied  out. 


Sewage  Farm  Crops  at  Burgess  Hill — It  was  re- 
ported recently  to  the  Burge.ss  Hill  Urban  District 
Council  that  tlie  sale  of  crops  of  the  sewage  farm 
grown  during  the  present  year  realised  £200,  and  that 
there  remained  for  sale  crops  estimated  to  produce 
about  £190.  Mr.  Nye.  chairman  of  the  Sewage  Farm 
Committee,  said  that  they  would  see  from  the  esti- 
m.ate  that  the  crops  would  realise  about  £390,  and 
they  would  receive  for  a  part  of  last  year's  crops 
about  £50,  making  a  total  estimate  of  receipts  of  £440. 
The  receipts  in  past  years  had  been,  on  an  average, 
about  £200,  so  that  there  was  an  increase  of  nearly 
TOO  per  cent.  This  pleasing  result  was  mainly  due 
to  the  construction  of  the  new  filter-beds,  which  per- 
mitted the  farm  to  be  worked  to  much  greater  advan- 
tage, and  .justified  the  committee's  action  in  construct- 
ing the  beds.  The  repayment  of  the  principal  and 
interest  of  the  cost  of  the  beds  was  more  than  covered 
by  the  increase  of  the  receipts — indeed,  it  left  a  con- 
siderable margin — and,  in  addition  to  this  most  satis- 
factory financial  result,  they  had  an  excellent  sani- 
tarv  result.  The  w-heat  grown  averased  fourteen 
sacks  to  the  acre,  one  portion  realising  sixteen,  while 
oats  realised  twenty  sacks  to  the  acre.  He  thought 
the  surveyor,  Mr.  Kdwin  Browne,  was  to  be  congratu- 
lated on  the  management  of  the  farm. 
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Aggregates  and   Fillers  for  Bituminous  Road 
Construction. 

By  E.  J.  LOVEGROVE,  m.inst.c.e.,  Borough  Bngiueer  and  Surveyor  of  Hornsey. 


In  connection  with  the  recent  discussions  on  the 
corrugating  of  asphaltic  surfaces,  much  has  been 
said  with  regard  to  road  foundations  and  the  effect 
of  traffic;  but  there  is,  it  is  suggested,  a  factor  of 
very  great  importance  to  the  carrying  out  of  the 
work  so  as  to  obtain  an  even  surface,  and  to  reduce  . 
to  a  minimum  subsequent  corrugation  under  traffic '' 
compression— namely,  tlie  character  and  gauge  of  the 
aggregate  and  filler  used  in  manufacturing  the  mate- 
rial. 

It  may  be  generally  accepted  that  in  order  to  obtain 
a  tough  wear-resisting  asphaltic  surface  coat  the 
aggreg'ate  should  l>e  fairly  fine;  hence  the  recent  use 
of  different  classes  of  sands  together  with  a  filler. 

In  .some  of  the  well-known  examples  of  work  a 
commonly  used  aggregate  has  been  a  mixture  of  two 
classes  of  sands  and  a  Portland  cement  or  other  fine 
filler. 

The  grains  of  quartz  <silica)  which  make  up  the 
bulk  of  any  sand  employed  as  an  aggregate  may 
exist  in  an  angular,  sub-angular  or  rounded  con- 
dition. Most  of  the  sands  available  for  road  construc- 
tion are  composed  of  grains  in  all  these  conditions; 
those  with  a  higher  proportion  of  angular  grains 
being  the  sharper. 

Owing  to  the  very  large  proportion  of  quartz  or 
silica  grains  in  sands,  the  absorbent  properties  of  a 
sand  aggregate  are  extremely  small,  so  that  the 
bituminous  matrix  becomes  merely  a  filler  of  the 
voids  l>etw6en  the  particles  of  sand. 

Sands  composed  of  quartz  grains  having  a  surface 
as  rough  and  angular  as  those  shown  in  Fig.  4, 
Minera,  or  Fig.  3,  India,  are  comparatively  rare; 
obviously  such  grains  would  knit  together  better  in 
the  matrix  and  hold  more  firmly  to  it  than  such 
smoothed  and  rounded  grains  as  are  shown  in  Fig. 
14,  desert  sand;  but  they  would  absorb  no  more  of 
the  matrix.  Ordinary  sands  lie  between  these  ex- 
tremes of  angularity  and  roundness. 

In  result,  if  the  grading  is  not  very  carefully 
adjusted,  these  particles  are,  in  greater  or  lesser 
degree,  not  stable  in  the  matrix.  They  are  liable  to 
move  in  the  first  rolling  of  the  material,  and  also 
under  subsequent  ti-affic,  the  extent  of  movement 
being  limited  by  the  viscosity  of  the  bitumen  and 
filler  matrix. 


Portland  cement  as  a  binder  under  hydraulic  pressure, 
would  produce  better  results  than  what  is  commonly 
known  as  the  clinker  slab;  but  it  was  found  that  for 
such  a  class  of  work  the  use  of  clinker  as  an  aggregate 
was  difficult  to  improve  upon  on  account  of  its  tough, 
well-graded  and  binding  qualities. 

The  same  principle  may  be  applied  in  degree 
to  a  bituminous  or  asphaltic  carpet.  Ordinary 
house^refuse  destructor  clinker,  having  been  pul- 
verised, the  portion  passing  through  a  suitable 
fine  revolving  screen  posses.ses  a  natural  grading  and 
type  of  particle,  both  in  its  shape  and  absorl>ent 
qualities,  which  produces  with  a  bitumen  matrix  a 
close-grained,  tough  and  wear-resisting  surface. 

It  is  suggested  that,  in  order  to  ascertain  the  value 
of  a  material  as  an  aggregate,  the  comparison  of 
photomicrographs  of  a  certain  gauge  should  be  a 
guide  as  to  the  shape  factor  of  the  parent  material, 
and  to  illustrate  this,  sittings  of  several  materials 
have  been  taken  representing  the  particles  which 
passed  throiugh  a  76-mesh  sieve,  and  from  which 
have  been  removed  the  finer  particles  passing  through 
a  lOO-mesh  sieve. 

With  the  courteous  assistance  of  Mr.  J.  Allen 
Howe  and  Dr.  H.  H.  Thomas,  of  the  Geological 
Survey  and  Museiun,  Jermyn-street,  S.W.,  I  am  able 
to  reproduce  photomicrographs  and  descriptions  of 
these  materials  (see  inset  plate). 

As  regards  the  shape  factor,  it  is  obvious  that  the 
clinkers  take  the  first  place,  the  particles  showing 
irregular  shapes  and  ragged  edges,  the  nearest 
approach  to  these  qualities  in  the  sands  lacing  the 
Minera.  Indian  fiexilile  sandstone,  and  crushed 
quartz. 

The  advantage  of  pulverising  the  clinker  in  a  high- 
speed machine  instead  of  mill  grinding  is  empha- 
sised as  producing  an  aggregate  of  far  higher  value. 

The  pulveri.«ied  material  is  excellent  in  respect  of 
the  shape  and  ragged  edges  of  its  particles  and  gene- 
rally of  good  grading,  subject  to  the  removal,  in  some 
instances,  of  part  of  the  fine  powder  by  fan  draught, 
whereas  the  mill-ground  material  is  not  so  w-ell 
graded,  and  the  particles  may  be  described  as  rang- 
ing from  rounded  to  sub-angular. 

The  following  gradings  of  sifted,  pulverised 
clinkers  and  sands  may  be  of  interest:  — 
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Until  recent  years  the  best-known  asphalt  road, 
which  has  given  very  excellent  re.sults  in  wear,  has 
been  the  natural  rock  asphalt  laid  hot  in  a  powdered 
condition,  and  compressed  in  situ. 

If  a  high-class  asphaltic  rock  be  examined  it  will 
be  found  that  the  limestone  has  absorbed  the  bitumen 
and  the  mass  is  close  textured  and  practically  free 
from  voids. 

It  therefore  appears  that  excellence  of  resistance 
10  wear  is  to  be  found  in  a  material  which  is  akin 
to  natural  rock  asphalt,  and  in  which  the  grains  of 
the  aggregate  are  of  such  grades  that  the  voids 
are  filled  by  particles  which  in  size  approximate  to 
the  descending  sizes  of  the   voids  themselves. 

The  writer,  in  carrying  out  experiments  some  years 
ago,  endeavoured  to  find  a  natural  aggregate  of  single 
or  mixed  materials,  such  as  rock  or  sand,  which,  with 


The  gradings  of  the  sands  point  to  the  high 
results  that  may  be  obtained  by  the  blending  of 
selected  sands,  the  resultant  grading  of  which  will 
produce  descending  sizes  of  particles  to  carry  out  the 
principle  of  more  perfectly  filling  the  descending 
sizes  of  voids. 

The  character  of  the  filler  appears  to  be  of  the 
highest  importance,  whether  used  in  the  preparation 
of  the  wearing  surface  coat  or  in  the  preparation  of 
grouting  for  macadam. 

The  particles  should  be  extremely  fine,  absorbent 
and  tough,  so  that  a  perfect  incorporation  with,  and 
suspension  in,  the  bitumen  is  obtained. 

With  such  a  filler  the  matrix  becomes  a  wear- 
resisting  material  as  well  as  a  binder,  retaining  its 
viscosity  under  summer  heat. 

Attention     is    particularly    drawn    to    the    impal- 
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pable  powdei'  passing  a  200-m6sh  sieve  in  the 
(.•linker  grading,  forming  a  naturally  produced  filler 
in  process  of  pulverising,  the  particles  having  the 
same  tough  and  wear-resisting  qualities  as  the  parent 
material. 

The  object  of  these  remarks  is  not  to  place  in 
respect  of  suitability  any  one  class  of  aggregate  men- 
tioned before  another,  as  all  work  must  necessarily 
be  cH)ntrolled  by  local  conditions  and  possibility  of 
obtaining  material  at  a  workable  price.  The  intent 
is  rather  to  urge  the  need  of  careful  selection  and 
grading  of  the  aggregate. 


CORRESPONDENCE. 

K(C    aiTfp    6v   TTafff    opa. 

(One  man  doet  not  see  everything.) 

— Edkipidbs. 

GLASGOW    SCAVENGING. 

To  the  Editor  of  The  Sdrvevor. 

Sir,— I  have  read  with  interest  the  further  remarks 
in  connection  with  this  subject  appearing  in  your 
issue  of  the  8th  in.st. 

The  theory  that  revenue  should  be  totally  ignored 
is,  in  my  opinion,  in  this  particular  case  at  all  events. 
a  fallacy.  .\  scrutiny  of  the  two  sides  of  the  account 
will  at  once  justify  this  assertion.  Take,  for  instance, 
one  item  of  revenue — the  payment  liy  the  Clyde 
Trustee.s  for  cleansing  and  watering  the  wharves 
(£6,554).  This  is  practically  wholly  expended  in 
labour,  horse  hire,  and  railway  carriage  on  behalf  of 
the  said  trvistees.  As  there  is  a  business  arrange- 
ment between  the  corporation  and  the  Clyde  Trustees 
to  do  the  work  for  payment,  clearly  we  are  not  entitled 
to  debit  Gla.sgow  cleansing  with  the  cost  of  harbour 
cleansing. 

The  same  argument  applies  all  round ;  so  that  the 
nett  cost  (not  the  gross)  is  the  real  cost  to  the  citizens 
of  Glasgow. 

I  had  thought  from  your  contributor's  first  com- 
munication that  he  had  my  annual  report  before  him, 
but  in  case  I  may  lie  mistaken  in  this  I  now  send 
you  a  copy  herewith,  together  with  a  copy  of  "  A 
Resume  of  Glasgow  Cleansing,"  prepared  by  my  pre- 
decessor, Mr.  D.  McColl. 

Should  your  contributor  desire  any  further  informa- 
tion than  what  is  contained  in  the  foregoing  publica- 
tions, would  he  care  to  write  me  direct  ? — Yours,  &c., 
W.  Greig, 

Superintendent. 

Cleansing  Department, 
Glasgow. 

October  12,  1915. 
["We  have  submitted  Mr.  Greig"s  letter  to  our  corre- 
spondent, who  has  replied  as  follows. — Ed.SuHVBYOH.] 


To  the  Editor  of  The  Susvetoe. 

Sir, -I  am  obliged  to  you  for  giving  me  an  oppor- 
tunity of  referring  to  Mr.  Greig's  letter.  I  am  also 
extremely  obliged  to  Mr.  Greig  for  his  letter  and 
further  explanation,  and  for  the  reports  which  accom- 
panied it. 

When  I  drew  attention  to  the  apparently  heavy 
cost  of  scavenging  in  Glasgow  in  my  paragraph  in 
"  Things  One  Would  Like  to  Know  "  I  had  not  had 
the  advantage  of  .seeing  the  balance-sheet,  and  took 
my  figures  from  an  account  in  a  Glasgow  newspaper. 

I  am  now  able  to  dissect  the  figures,  which  appear 
to  be  as  follows:  — 

The  gross  cost  of  .scavenging  for  the  year  ended 
May  31,  1915,  was  £198..571 ;  but  there  appear  to  be 
a  number  of  items  that  I  think  in  fairness  should 
be  omitted — such  as  repayment  of  loan  debt,  interest 
on  loans,  war  bonuses  to  emplo.vees,  and  allowances 
to  those  who  have  joined  H.M.  Forces,  special  com- 
pensation, and  a  few  small  items  making  altogether 
a  sum  of  £34,034,  thus  reducing  the  gross  expenditure 
to  £174.537.  The  total  amount  of  refuse  collected  and 
disposed  of  appears  to  have  amounted  to  416,276  tons, 
which  {rives  about  8s.  4Jd.  a  ton  instead  of  the  9s.  I 
originally  stated.  My  contention  has  been  hitherto 
that  this  represents  the  actual  cost  of  scavenging, 
but  it  now  appears  that  in  the  revenue  account  there 
are  certain  items  which  might  fairl.y  be  deducted  from 
the  apparent  gross  cost  as  they  are  payments  for 
.services  rendered  outside  the  work  of  town  scavenging. 
It  is  somewhat  difficult  to  dissect  these  items,  but 
I  think  the  sum  of  £12,308  would  fairly  represent 
this  work.  This  further  reduces  the  gross  cost  to 
£102.229,  which  makes    the    cost    of    collection,  Sec, 


about  7s.  9d.  per  ton.  instead  of  the  9s.  I  gave  in  the 
first  case.  If  Mr.  Greig  takes  credit  for  all  the 
revenue,  amounting  to  £44,350,  then  deducting  this 
from  £174,537  leaves  £130,187,  or  a  cost  of  about 
6s,  3d.  a  ton. 

However,  I  still  maintain  that  deducting  revenue 
does  not  assist  one  in  obtaining  the  cost  of  any  work ; 
otherwise  a  farmer  might  deduct  the  revenue  he 
obtained  from  the  produce  he  sold  at  market  from 
the  cost  of  getting  it  there,  and  the  result  would  not 
help  him  in  checking  his  expenditure ;  though  I  agree 
if  his  profits  were  large  he  would  be  contented  to 
leave  things  as  they  were.  If,  however,  his  revenue 
was  small  compared  to  his  expenditure,  he  could  only 
check  that  expenditnre  by  finding  out  what  was  the 
gross  cost. 

I  am  much  obliged  to  Mr.  Greig  for  his  offer  to 
communicate  with  me  direct,  and  some  day  I  may 
ask  him  to  do  so;  but  in  the  meantime  I  prefer  to 
suliscril)e  myself  as  heretofore.— Yours,  &c.. 


Your  Contributor. 


October  18,  1915. 


TARMAC. 


To   the   Editor   of  The  Survesoh. 

.Su{,— In  your  issue  of  October  15th,  p.  422,  there 
is  a  paragraph  stating  that  "J.  A."  writes:  "Will 
surveyors  who  have  laid  tarmac  having  an  aggregate 
of  Guernsey  or  other  hard  granite  kindly  state 
whether  they  have  found  its  wearing  capacity  equal 
or  superior  to  that  of  tarmac  composed  of  a  softer 
stone,  such  as  slag  or  limestone  ?  " 

Will  you  allow  us  space  to  inform  your  corre- 
spondent that  the  word  "  Tarmac  "  is  our  registered 
trade  mark,  and  should  only  be  used  to  describe  this 
company's  material  ? 

■•  Tarmac  "  is  made  by  this  company  only,  of 
specially  selected  blast-furnace  slag  treated  with  the 
company's  own  preparation  of  refined  tar  and  other 
ingredients  inider  our  patent  process. 

If  your  correspondent  will  write  us  direct  we  shall 
be  glad  to  give  him  information  as  to  where  he  could 
inspect  lengths  of  "  Tarmac  "  laid  end-on  to  lengths 
of  other  tar-bound  materials.— Yours,  &c., 

For  Tarmac,  Limited, 

D.   G.  COMYN, 

Manager  and  Secretary. 
Ettingshall, 

Wolverhampton. 

October  19,  1915. 


DEPLETION   OF   PRIVATE  WELL  SUPPLIES. 

STAINES  RURAL   COUNCIL'S   COMPLAINT. 

At  last  Friday's  meeting  of  the  Metropolitan  Water 
Board  the  Works  and  Stores  Committee  reported  that 
complaints  had  been  received  from  the  Staines  Rural 
District  Council,  the  Laleham  Parish  Council,  and 
owners  and  residents  in  the  immediate  neighbourhood 
of  the  Littleton  reservoir  works  of  the  depletion  of 
private  well  supplies  by  the  pumping  operations  of 
the  board's  contractors. 

The  committee  pointed  out  that  when  the  board's 
New  Works  Act  of  1911  was  being  considered  by  the 
Joint  Committee  of  Parliament,  the  late  chief  engi- 
neer, Mr.  Bryan,  when  giving  evidence,  engaged  that 
'he  board  would  take  steps  to  provide  a  supply  of 
water  if  the  wells  in  the  neighbourhood  of  the  Little- 
ton works  became  depleted  to  such  an  extent  as  to 
render  a  supply  therefrom  unavailable.  As  at  present 
advised  the  committee  were  not  satisfied  that  cir- 
cumstances would  arise  under  which  it  would  become 
necessary  to  fulfil  the  late  chief  engineer's  under- 
taking to  Parliament.  The  Staines  Rural  District 
Council,  however,  represented  that  they  were  under 
considerable  apprehension  in  the  matter,  as  if  the 
local  wells  became  seriously  depleted  it  might  be 
necessary  for  them  to  arrange  with  the  South-West 
Suburban  Water  Company  for  the  laying  of  mains  to 
afford  a  supply  of  the  company's  water.  In  that 
event  the  water  rates  derived  from  the  property  would 
not  amount  to  as  much  as  the  guarantee  of  10  per 
cent  on  their  outlay  to  which  the  water  company 
would  be  entitled  under  the  Waterworks  Clauses  Act, 
1847.  The  committee  had  therefore  arranged  with  the 
rural  district  council  that  the  board  would  undertake 
to  -pay  a  moiety  of  any  such  deficiency  not  exceeding 
C50  ill  any  one  year  for  a  period  of  five  years. 
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Water  Supply  m  Nuneaton  Rural  Distrist.' 

By    R.    C.    MOON,   ASSOC. M. INST. C.E.,    Acting    Borough    Engineer   of    Nuneaton. 


The  water  supply  scheme  described  and  illustrated 
in  this  article  was  inaugurated  by  the  Nuneaton 
Rural  District  Council  to  supply  a  population  of  some 
2,500  persons  in  part  of  the  parish  of  Arley. 

Formerly  the  site  of  a  Roman  camp,  of  which  re- 
mains are  still  in  exi.steuce,  Arley  has  rapidly  grown 
in  population  during  recent  times  owing  to  the  suc- 
cessful operations  which  have  been  conducted  in 
search  of  coal. 

The  works  include  a  water  tower  and  a  covered 
service  reservoir,  both  constructed  in  Mouchel- 
Henneb'que. 

The  supply  of  water  is  derived  from  the  shafts  of 
the  Arley  Colliery  Company,  ))eing  pumped  by  the 
company  from  a  depth  of  1,000  ft.  below  ground  level 
and  lifted  a  further  height  of  185  ft.  to  the  water 
tower  and  service  reservoir,  both  situated  on  high 
ground  about  2,000  yds.  from  the  pit  mouth. 

The  water  is  raised  liv  means  of  a  6-stage  high-lift 
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turbine  pump,  coupled  direct  to  an,  electric  motor, 
and  capable  of  discharging  24,000  gallons  of  water 
per  hour  through  a  6-in.  diameter  rising  main  in  tbe 
colliery  shaft.  Connected  with  this  main,  a  pump- 
ing main  is  laid  from  the  colliery  to  the  water  tower, 
into  which  the  water  is  delivered  in  the  first  instance 
and  overflows  into  the  service  reservoir  close  at 
hand. 

The  water  t-ower  has  a  storage  capacity  of  5,000 
gallons,  and  is  used  for  the  supply  of  a  small  high- 
level  part  of  the  district.  The  service  reservoir  has 
a  capacity  of  50,000  gallons,  and  supplies  the  low-level 
district  of  the  parish.  The  jjuniping  main  is  also 
used  on  part  of  its  length  as  a  distributing  main, 
and  is  tapped  for  house  services  and  fire  hydrants. 
Other  mains  have  been  laid  from  the  water  tower 
and  service  reservoir  to  the  total  length  of  4,070  yds. 

Both  the  tower  and  the  service  reservoir  were  con- 
structed    in     ferro-concrete     from     the     designs,    of 
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Captain  F.  C.  Cook,  k.e.,  assoc.m.inst.c.b.,  the 
borough  engineer  of  Nuneaton,  as  engineer  re- 
sponsible for  the  entire  scheme,  and  whose  previous 
experience  had  convinced  him  of  the  special  advan- 
tages of  this  form  of  construction  for  a  district  liable 
to  subsidences  in  consequence  of  mining  operations. 
Tlie  contractors  were  i\iessrs.  Lambrick  &  Co.,  of 
Burton-on-Trent,  and  the  working  drawings  for  the 
ferro-concrete  sti-uctures  were  prepared  by  Messrs. 
L.  G.  Mouchel  &  Partners,  Limited,  of  Westminster. 
In  passing,  it  is  interesting  to  note  that  Captain 
Cook  is  at  the  present  time  away  on  military  duty, 
having  been  granted  leave  of  absence  by  the  Nun- 
eaton Corporation  for  the  period  of  the  war. 

Fig.  2  includes  a  selection  of  drawings  illustrating 
the  construction  of  the  water  tower.  The  reservoir 
measures  13  ft.  5  in.  square  by  4  ft.  8  in.  inside,  the 
l)ottom  being  5  in.  thick,  the  walls  7  in.  thick,  and 
the  roof  4  in.  thick.  Tlie  section  to  enlarged  scale 
shows  the  arrangement  of  the  reinforc- 
ing bars  and  the  knee  braces  which 
occur  at  all  angles.  The  saipporting 
tower  is  15  ft.  high  above  foundation 
level,  and  consists  of  four  columns 
12  in.  square,  reinforced  as  shown  in 
the  lower  part  of  the  enlarged  detail ; 
in  addition  to  these  columns  being 
horizontal  and  diagonal  bracing  on  each 
side,  the  reinforcement  of  the  bracing 
members  being  made  clear  by  the  half 
vertical  section.  As  customary  in 
Mouchel-Hennebique  practice,  the  con- 
struction is  monolithic  throughout,  this 
feature,  as  well  as  tfie  effective  dispo- 
sition of  the  reinforcement,  rendering 
the  structure  extremely  rig'd  and 
capable  of  acting  as  a  single  unit  in 
case  of  settlement  of  the  ground,  a 
point  of  great  importance  in  a  district 
where  colliery  workings  have  caused 
serious  injury  to  reservoirs  of  ordinary 
design  and  construction. 

The  covered  service  reservoir,  con- 
structed partly  below  ground  level  and 
lianked  up  with  earth,  is  illustrated 
in  Fig.  3.  The  reservoir  measures 
32  ft.  square  by  9  ft.  6  in.  high  inside, 
the  liottom  and  sides  being  5  in.  thick 
and  the  roof  3^  in.  thick;  the  sides  are 
stiffened  by  counterforts  at  intervals 
of  10  ft.  6  in.  apart,  centre  to  centre. 
The  majority  of  the  counterforts  mea- 
sure 6  in.  by  12  in.  in  cross-section, 
those  at  the  corners  are  6  in.  by  18  in., 
and  two  in  line  with  the  interior 
columns  measure  10  in.  by  12  in., 
enabling  them  to  act  as  exterior 
T'olumns  carrying  the  outer  ends  of  the 
main  beam  in  the  roof  system.  The 
interior  columns  are  10  in.  square,  and 
the  main  beam  is  8  in.  wide  by  16  in. 
lieep,  the  secondary  beams  measuring 
0  in.  wide  by  14  in.  deep.  As  shown  at 
the  left-hand  of  the  section,  a  man- 
hole is  provided  tor  access  purposes, 
and  all  necessary  facilities  are  in- 
cluded for  inlet,  outlet,  overflow  and 
washout  pipes.  The  manhole  frame  is  flanged  so  as 
to  permit  the  top  of  the  reservoir  to  be  covered  by 
earth  to  a  depth  of  18  in.,  as  a  protection  against 
extremes  of  heat  and  cold. 


Halifax  Water  Supply The  leakage  of  water  from 

the  Walshaw  Dean  reservoirs,  which  has  occupied 
the  attention  of  engineering  experts  for  the  past  eight 
years,  has  now  been  successfully  coped  with,  and  all 
the  water  entering  the  catchment  area  is  secured 
for  consumption,  with  the  result  that  Halifax  is  in 
the  position  of  having  available,  even  in  time  of 
severe  droaight,  a  .supply  of  1,440.000  gallons  a  day 
a?  compensation  water,  and  2,500,000  for  the  use  of 
ratepayers  from  that  source  alone.  The  protective 
worlis,  which  were  carried  out  by  IMessrs.  G.  H.  Hill 
&  Son,  of  Manchester,  were  formally  inaugurated 
recently  by  the  mayor  and  corporation.  The  cost 
has  amounted  to  £20,000,  bringing  the  total  expendi- 
ture on  the  reservoirs  to  some  £.380,000. 
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THE  WAR  AND   WORKSHOP   PLANT. 


lu  his  iiresidential  address  to  the  iiiemuers  of  tho 
Association  of  Engineers-in-Charge  last  week,  Mr.  Frank 
Bailey,  m.inst.c.e.,  observed  that  it  was  certain  that 
as  England  was  now  one  huge  arsenal,  the  experience 


part  in  such  a  change,  and  they  would  also,  perhaps, 
realise  that  mechanical  work  of  all  kinds  would  be 
improved  in  accuracy  and  rapidity  of  output.  Long 
after  the  termination  of  the  present  war  the  practical 
effect  of  the  lessons  taught  by  hard  e.xperience  would 
be  evident  in  the  industry  of  the  nation  ;  and,  in  view 
of  the  heavier  financial  charges  they  would  all  have 
to  bear,  it  was  some  consolation  to  know  that  there 
was  not  only  room  for  im- 
provement in  many  of  our 
'  present    methods    of    manii- 

*  tacture,  but  that  the  means 
of  securing  this  improvement 
were  now   available. 


Fig.  2.— Det.\ils   op   Water   Tower. 


Plan  and   Section   of   Service   Re.servoir. 


gained  by  repetition  work,  the  use  of  high-speed  tool 
steel,  and  the  necessity  for  securing  great  accuracy, 
would  result  in  a  general  improvement  in  the  ordinai-y 
workshop  methods.  The  design  of  modern  machine 
tools,  with  their  stiffer  construction,  convenient 
change  speed  gear,  and  many  improvements,  would 
compel  all  users  of  workshop  plant  seriously  to  con- 
sider the  economy  of  scrapping  their  old  tools.  Engi- 
neers-in-charge   would    doubtless    take    a    prominent 


Swansea  Bridge  Opening. — 

A  new  bridge  connecting 
Victoria  Park,  Swansea,  with 
the  sands,  and  obviating  the 
use  of  a  dangerous  crossing, 
was  opened  last  week.  A 
ferro-concrete  structure  was 
first  contemplated,  but  in 
consequence  of  the  attitude 
of  a  Local  Government 
Board  inspector  at  the  in- 
quiry the  idea  was  dropped 
in  favour  of  a  steel  bridge, 
and  Mr.  H.  Howard  Hum- 
phreys, m.inst.c.e.,  West- 
minster, was  selected  engi- 
neer, and  submitted  designs 
and  estimates  in  October, 
1913.  In  May,  1914,  tenders 
were  accepted  for :  Ironwork, 
Messrs.  Kees  &  Kirby,  Mor- 
riston,  £1,258;  and  stone- 
work, Messrs.  Muirhead  & 
Co.,  London,  £3,199;  a  total 
of  .£4,457.  The  contract  time 
for  completion  was  May  17th 
last.  The  season  just  ended 
appears  to  have  been  a  re- 
cord for  the  sands,  and  if  on 
the  completion  of  the  war 
the  town's  progress  is  main- 
tained it  is  hoped  to  pro- 
ceed with  the  erection  of  a 
pavilion  on  the  site  of  the 
present  flower  garden,  and 
to  extend  the  bridge  so  that 
it  will  become  a  laier. 
Motor     Fire      Engine     for 

Exmouth The  public  test  of 

Exniouth's  new  motor  fire 
engine  took  place  last  Satur- 
day in  the  presence  of  mem- 
bers of  the  council  and  a 
large  number  of  townspeople. 
With  a  single  jet,  using  a 
li-in.  nozzle,  a  pressure  of 
180  lb.  per  square  inch  was 
secured,  and  a  similar  pres- 
sure was  obtained  with  two 
J-in.  jets.  Four  jets  were 
also  shown  in  operation,  the 
w'hole  of  the  work  being  pro- 
nounced most  satisfactory. 
Subsequently  a  30-mile  trijj 
was  taken,  the  route  fol- 
lowed being  up  the  Bud- 
leigh  Salterton  road,  across 
Woodbury  Common  to  Wood- 
bury Village,  then  to  Clyst 
St.  George,  and  back  to  Ex- 
mouth  by  the  Exeter  main 
road.  A  feature  of  the  run 
was  the  ease  with  which  the 
engine  started  with  its  load 
against  the  steep  incline  at 
the  foot  of  Carlton-hiU,  while 
the  brake  test,  applied  when 
going  down  Knowle  -  hill, 
proved  satisfactory  in  the 
The  new  engine  is  of  the  Merry- 
Hatfield  "  design,  with  a  pumping 
A  speed 


highest   degree 
weather  petrol 

capacity  of  350  to  400  gallons  per  minute 
of  between  30  and  40  miles  an  hour  can  be  attained 
on  the  level.  Tov/ing  hooks  are  provided  for  draw- 
ing the  existing  horsed  steamer,  which  has  been  in 
fiervice  for  the  past  nine  years.  Motor  fire  engines 
of  the  same  design  are  also  in  service  at  Exeter  and 
D?vonport. 
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Road  Construction  and  Maintsnance  in  Johannesburg. 


By   G.    S.   BURT   ANDREWS,    ji.inst.c.e. 


Like  all  other  important  centres,  Johannesburg  is 
alive  to  the  necessity  of  good  roads,  and  no  effort 
has  been  spared  to  bring  about  the  best  results  with 
the  material  and  funds  available.  After  a  careful 
study  of  the  conditions  in  other  places,  it  would 
appear  that  Johannesburg  suffers  many  disadvantages 
which  are  not  so  apparent  in  all  cases  elsewhere. 
Some  of  the  disadvantages  are — 

(1)  Excessive  area  and  length  of  roads  as  compared 
with  the   building  plots  and  population; 

(2)  Difficulty  of  obtaining  suitable  material  at  a 
reasonable  cost; 

(3)  Climatic  conditions  and  traffic; 

(4)  Method  of  obtaining  funds; 

(5)  Absence  of  regulations  dealing  with  the  develop- 
ment of  townships;   and 

(6)  The  extraordinarily   rapid  growtli  of  the  town. 

STATISTICS. 

The  area  of  the  municipality  is  81-70  square  miles, 
of  which  39'8  per  cent  is  laid  out  as  townships,  20'8 
per  cent  is  raining  ground,  and  39'4  per  cent  is  agTi- 
cultural  land,  plantations,  bare  veldt,  &c. 

The  total  length  of  roads  is  775-4  miles.  They  vary 
in  width  from  124  ft.  to  41  ft.,  the  average  being  about 
09  ft.  From  this  it  will  be  seen  that  the  street  area 
is  no  less  than  26-6  per  cent  of  the  total  area  of  the 
townships.  In  some  instances  the  percentage  of 
street  area  goes  as  high  as  42-22  per  cent.  Apart 
from  any  other  drawbacks,  this  is  a  particularly 
heavy  burden  for  any  community  to  have  to  face. 

The  population  at  the  last  census— in  1911— was 
248,875. 

ROAD    MATERIAL. 

Although  there  are  Jiumerous  o>itci-ops  of  rock  in 
the  municipal  area,  very  little  of  it  is  suitable  for 
road  making.  It  consists  principally  of  sand.stone, 
shale  and  quartzite.  Outcrops  of  granite  occur  a 
few  miles  to  the  north  and  diabase  to  the  south,  but, 
owing  to  the  heavy  cost,  the  idea  of  going  further 
afield  for  stone  had  to  be  abandoned.  About  eleven 
years  ago  arrangements  were  made  for  the  supply  of 
diabase  from  tlie  council's  sewage  farm  at  Klipspruit. 
After  a  fair  trial,  however,  it  was  found  that  the 
stone,  altliough  very  hard  and  tough,,  was  not  suit- 
able for  macadam,  as  it  came  away  from  the  crusher 
in  flat  and  conchoidal  pieces  instead  of  breaking  in 
the  form  of  a  cube.  The  cost  per  ton  of  2,000  lb.  of 
2^--iu.  stone  worked  out  as  follows :  Quarrying,  break- 
ing, and  delivery  on  trucks  (1,300  yds.  from  quarry 
to  siding),  5s. ;  railway  terminal  charges,  4d. ;  railage 
^11  miles).  Is.  2d.;  value  of  stone  at  quarry  Gd. ; 
total,  7s.,  exclusive  of  cartage  from  station  to  roads. 
One  ton  of  25-in.  diabase  is  equal  to  21-249  cub.  ft., 
and  the  specific  gravity  is  284.  A  few  years  later  a 
site  was  obtained  for  a  granite  quarry  on  the 
Houghton  estate,  near  Orange-grove,  which  is  about 
4  miles  by  i-oad  from  the  centre  of  the  town.  The 
granite  is  of  fair  quality,  and  breaks  to  a  fairly  good 
shape,  but,  imfortunately,  the  development  charges 
were  heavy  owing  to  the  large  quantity  of  over- 
burden and  irregular  formation.  Ultimately  the 
quarry  was  closed  down,  partly  on  account  of  the 
cost  of  quarrying  and  transport  and  partly  because 
of  objections  raised  by  residents  to  the  noise  caused 
)>y  blasting  and  the  close  proximity  of  a  camp  of 
natives.  The  cost  per  ton  of  2,000  lb.  of  25-in.  stone 
for  quarrying  and  breaking  was  4s.  6d.  per  cubic  yard, 
exclusive  of  development  charges.  The  specific 
gravity  is  2-71,  and  1  ton  of  2i-in.  granite  is  equal 
to  22-268  cub.  ft.  Although  only  4  miles  from  the 
centre  of  (he  town,  the  cost  of  transport  was  high,  on 
account  of  the  heavy  pull  from  the  quarry  to  the 
centre  of  the  town. 

With  the  exception  of  the  experiments  made  with 
diabase  and  granite  all  the  stone  used  for  road  making 
is  waste  rock  from  mines,  locally  known  as  "  blue 
bar."  For  some  years  it  was  difficult  to  obtain  mine- 
stone  of  even  quality,  as  the  rock  taken  from  near 
the  surface  was  much  softer  than  that  taken  from 
the  lower  levels,  and  as  it  was  all  dumped  on  the 
same  heap  it  could  hardly  be  expected  that  the  roads 
would  w-ear  evenly.  Now  that  practically  all  the 
lock  comes  from  the  deep  levels  this  disadvantage 
is  not  quite  so  noticeable.    Even  so,  it  cannot  be  said 
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that  waste  rock  from  the  mmes  is  a  snitable  material 
for  making  roads.  It  stands  fairly  well  on  suburban 
roads  when  the  surface  is  coated  with  tar  and  other 
similar  material,  but  it  soon  goes  to  pieces  in  busy 
thoroughfares.  The  only  thing  in  its  favour  is  its 
cheapness,  and  it  is  fortunate  for  Johannesburg  that 
it  is  so;  otherwise  the  rate  would  obviously  be  much 
higher  than  it  is,  or  there  would  be  fewer  roads  con- 
structed. In  remetalling  a  road  the  difference  between 
miuestone  or  granite  becomes  very  apparent;  in  the 
former  case  very  few  stones  of  any  size  are  left, 
whereas  in  the  latter  the  stones  below  the  worn  sur- 
face are  still  in  existence.  It  is  thought  that  this 
rapid  disintegration  of  the  stone  is  due,  in  .some 
measure,  to  the  high  explosives  used  in  the  mines. 

The  cost  of  2i-in.  minestone  per  ton  of  2,000  lb. 
works  out  at  about  Is.  7d.  delivered  into  carts.  This 
is  the  price  i^aid  to  contractors  at  Is.  per  load  of 
17  cub.  ft.  At  the  municipal  breakers  the  stone  costs 
about  lOid.  per  load  of  17  cub.  ft.,  or  about  Is.  5d. 
per  short  ton.  The  specific  gravity  is  2-70,  and  1  ton 
of  2*-in.  minestone  is  equal  to  2288  cub.  ft.  As  the 
mines  adjoin  the  urban  area  tJie  cost  of  transport 
is  not  excessive;   but  this  will  be  dealt  with  later. 

BAINFAL'L    AND    TRAFFIC. 

Before  the  advent  of  tar-coating  considerably  more 
damage  was  done  to  macadamised  roads  in  the 
suburbs  by  rain  and  wind  than  by  traffic.  Rainfalls 
with  an  intensity  of  over  4  in.  per  hour  are  very 
trying  to  a  macadamised  road,  especially  on  hilly 
ground,  and  where  no  gutters  or  underground  drains 
have  been  provided.  Before  the  rainy  season  com- 
mences it  is  customary  to  get  several  w'eeks  of  windy 
weather,  which  leaves  an  uncoated  road  not  unlike 
rmiyh  mosaic  with  open  joints.  The  coating  of  roads 
with  tar  or  other  similar  material  has  lessened  the 
cost  of  maintenance  considerably. 

About  five  years  ago  the  amount  of  traffic  in  some 
of  the  busy  thoroughfares  between  the  hours  of  7  a.m. 
and  6  p.m.  was  noted  and  recorded.  .  .  .  These 
observations  give  some  idea  of  the  traffic  on  the  main 
thoroughfares  in  the  busiest  part  of  the  town,  and 
show  the  necessity  for  adopting  a  more  suitable  mate- 
rial than  minestone  for  the  central  area.  A  good  deal 
of  damage  is  done  to  many  of  our  roadways  by  motor 
loiries  and  traction  engines  belonging  to  the  railway 
administration ;  this  trafiic,  however,  is  limited  to 
a  certain  nimiber  of  streets. 

FUNDS    AVATI-ABLE. 

In  pre-war  days  the  roads  in  Johannesburg  were 
constructed  partly  out  of  grants  made  by  Government 
and  partly  out  of  revenue  from  rates.  Soon  after 
the  war  a  large  loan  was  raised,  and  a  portion 
(£343,000)  was  allocated  to  road  construction.  This 
money  is  now  nearly  exhausted,  and  approximately 
186-34  miles  of  roadway  have  been  made  out  of  a 
total  of  775-4  miles.  The  English  practice  is  preferable 
in  ever.y  way.  There  only  main  roads  and  the  main- 
tenance of  roads  can  be  debited  to  revenue  out  of 
rates,  the  first  cost — including  sewering,  paving,  kerb- 
ing,  guttering  and  lighting — being  a  charge  on  the 
abutting  owners  (see  sec.  150  of  the  Public  Health 
Act  of  1875).  This  system  prevents  irregular  develop- 
ment of  new  townships,  much  log-rolling,  and  the 
constant  clamouring  for  new  roads.  In  England  even 
the  maintenance  of  main  or  trunk  roads  is  not  wholly 
chargeable  to  revenue,  as  a  proportion  is  paid  by 
the  Government.  This  arrangement  has  to  some 
extent  been  adopted  here,  but  the  contribution  (£3,580 
per  annum)  is  very  small  for  the  41  miles  of  trunk 
roads  to  be  constructed  and  maintained.  It  is  less 
than  Is.  per  lineal  yard,  or  about  one-twent.y-seventh 
of  the  first  cost,  irrespective  of  upkeep.  Owing  to  the 
war  tills  contribution  was  suspended  in  January  last, 
so  that  the  whole  cost  has  now  to  be  taken  out  of 
municipal  revenue.  The  question  of  funds  for  addi- 
tional road  construction  is  becoming  a  very  serious 
problem  for  the  municipal  council  to  tackle. 

There  are  111  townships  within  the  numicipal  area, 
some  very  sparsely  populated,  others  with  but  a 
small  percentage  of  vacant  stands  or  lots.  Some  of 
the  townships  extend  as  far  as  the  nnmicipal 
boundary,  a  distance  of  nearly  6  miles  in  one  case 
from  the  town  hall.  Most  of  the  townships  have 
ratepayers'  associations,  and  their  protestations  on 
the  subject  of  roads  are  in  some  cases  loud  and  fre- 
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qiient.  With  few  exceptions  they  all  consider  that 
in.^ufHoient  attention  is  being  given  to  their  par- 
ticuhir  area,  and  ;is  for  the  individual— well,  hi^ 
usual  complaint  is  that  he  has  paid  his  rates  for  so 
many  yesirs  and  nothing  luis  been  done  to  the  road 
in  front  of  his  house,  and.  as  a  parting  shot,  "  I  ask 
you,  Mr.  Engineer,  for  what  do  I  pay  rates;  surely 
not  to  make  the  street  next  to  mine  ?  "  Many  of  tlie 
townships  were  laid  out  and  passed  by  the  Govern- 
ment before  they  came  within  the  jurisdiction  of  the 
municipality,  and  in  some  cases  little,  if  any,  con- 
sideration appears  to  have  been  given  to  the  suit- 
ability of  positions  for  roads.  In  several  places  no 
outlets  have  been  provided  for  drainage,  and  occa- 
sionally the  crossfall  is  so  great  tliat  it  is  practically 
impossible  to  make  a  road  and  give  satisfactory 
access  to  the  abutting  properties.  This  careless  way 
of  laying  out  townships  means  considerable  difficulty 
and  enormous  expense  to  a  municipality  like  Johan- 
nesburg, where  the  landowners  are  not  individually 
responsil)le  for  the  first  i-oil  of  making  the  roads  in 
front  of  their  ijroperties. 

RAPID    GROWTH. 

In  addition  to  the  difficulties  already  mentioned, 
one  nnist  not  overlook  the  extraordinarily  rapid 
growth  of  the  town.  Less  than  thirty  .years  ago  tlie 
ground  on  which  Johannesburg  is  built  was  bare 
veldt,  and  it  is  little  more  than  twenty  years  sine© 
road  making  was  commenced  in  real  earnest.  Before 
1901  the  area  of  tlie  municipality  was  only  5-1  square 
miles.  In  1893  the  total  length  of  roads  under  the 
council's  jurisdiction  was  71066  xnUes.  This  was 
increased  in  1897  to  139  miles. 

According  to  a  statistical  statement  published  by 
the  municipality  in  1906  the  population  of  the  town 
in  1887  is  stated  to  have  been  about  3,000,  and  in 
January,  1890,  26,303.  A  census  Uiken  in  July,  1896, 
showed  a  total  population  within  a  radius  of  3  miles 
from  the  Market-square  of  102,078,  of  whom  50,907 
were  European.^.  From  the  census  taken  in  April, 
19i>4,  the  population  was  155,642. 
(To  be  continued.) 


Royal  Institute  of  British  Architects.— At  a  meeting 

of  this  body  to  be  lield  uu  Monday,  November  1st, 
Mr.  Ernest  Newton,  a.r.a.,  will  deliver  the  opening 
address  of  the  session.  In  the  course  of  the  pro- 
ceedings a  portrait  of  Mr.  Reginald  Blomfield,  r.a., 
past'president,  will  \>e  unveiled  and  formally  pre- 
sented to  the  institute. 

Economy  at  Kidderminster.— Kidderminster  Town 
Council  on  Wednesday  a<'(epted  an  offer  of  the  gas 
company  to  light  379  lamps  at  £2  15s.  per  lamp  per 
annum,  the  lights  to  l>e  extinguished  at  11  p.m.  in 
i\ie  sunuuer  months.  Alderman  Jolmson  said  that 
by  the  reduced  lighting  the  town  would  save  £1,100 
a  year,  and  he  hoped  economies  would  be  secured  in 
other  directions.  The  council  approved  a  recom- 
mendation of  the  Parks  Committee  to  reduce  by  one- 
fiMirth   tl]i-  >taff  of  workmen  in  the  park. 

Town  Planning. — This  was  the  subject  of  a  lecture 
delivered  on  the  13th  inst.  by  Councillor  George 
Cadbury.  junr.,  inider  the  auspices  of  the  Birming- 
ham and  Alidland  Institute  Scientific  Society.  The 
lecturer  mentioned  that  there  were  25,000  acres  of 
undeveloped  land  in  the  city  of  Birmingliam.  In 
their  efforts  to  improve  tlie  appearance  of  the  city 
the  Town  Planning  Committee  had  received  the  co- 
oi>eration  of  the  landlords ;  in  fact,  almost  all  the 
landowners  in  the  area  governed  by  the  city  council 
had  lent  their  assistance  in  the  promulgation  of  town- 
planning  schemes.  To  open  out  the  old  town  had 
been  a  most  expensive  undertaking.  During  the  ten 
years  previous  to  1912  Birmingham  spent  £876,000 
in  street  widening.  It  was  impossible  to  proceed  witli 
the  development  of  a  city  unless  adequate  road  con- 
nection was  available.  The  problems  before  the  Town 
Planning  Committee  in  1911  were  what  to  do  with  the 
undeveloped  areas,  and  how  to  treat  tliem  in  a  prac- 
tical and  systematic  manner.  In  addition  to  the  four 
schemes  undertaken  within  the  city,  there  were  tliree 
outside — those  at  Sutton  Coldfield,  Oldbury,  and 
Kubery ;  so  Birmingham  was  not  alone  in  its  efiorts 
to  beautify  its  districts.  The  lecturer  described  a 
proposal  to  make  a  road  100  ft.  wide,  on  which  the 
tramlines  would  lie  laid  Vn  one  side  and  given  a 
space  of  34  ft.  Thirty-five  feet  would  be  set  apart 
for  vehicular  traffic,  while  the  remainder  would  be 
allotted  to  footpaths.  It  was  calculated  that  with 
a  system  of  this  kind  a  saving  would  be  effected  in 
the  running  of  trams  of  an  amount  equivalent  to  id. 
per  car-mile. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 
Why  do  the  advisers  of  the  Middlesex  County 
Council  object  to  the  use  of  Tarmac  in  Kingsbury- 
road,  notwithstanding  the  success  of  the  trial  length 
laid  in  1912,  as  recently  reported  by  the  chairman  of 
the  urban  district  council  ?  Having  regard  to  the 
fact  that  Tarinae  has  stood  the  test  of  time  and 
traffic  nearly  all  over  the  country,  would  it  not  be 
interesting  to  know  whether  there  is  some  special 
reason  for  the  objection  to  its  use  on  this  road  ? 

•  *  •  • 

Do  we  not  hear  on  all  sides  increasing  complaints 
of  the  great  rise  in  prices  of  labour,  team  work,  and 
materials  for  road  purposes  ?  Is  it.,  however,  at  all 
likely  that  when  this  disastrous  war  is  over  ijrioes 
will  drop  to  their  normal  level  ? 

•  •  •  • 

.\propos  of  the  above,  is  it  a  fact,  as  stated  in  a 
ilaily  paper  the  other  day,  that  munition  workers 
in  this  country  are  being  paid  wages  which  are 
sixteen  times  higher  than  those  paid  in  Germany 
and  twelve  times  higher  than  those  paid  in  France  ? 
What  is  going  to  happen  when  the  day  of  reckoning 
comes  ? 

•  •  •  • 

Is  there  not  a  very  salutary  lesson  to  be  learnt  by 
many  councillors  who  are  prone  to  interfere  directly 
with  men  in  their  employment  on  the  roads  and 
other  public  works  by  the  recent  report  of  what 
transpired  at  the  St.  Asaph,  Flint,  Rural  District 
Council  meeting  ?  Was  it  not  rather  amazing  to 
read  that  there  had  l>een  so  much  interference  of 
this  description  that  the  surveyor  "had  little  or  no 
authority  over  the  men,"  and  that  "he  was  looked 
u[K)n  by  some  as  a  mere  nobody  "  ?  Was  it  not  to 
be  expected  that  "it  was  eventually  decided  that  the 
surveyor  should  again  have  full  control  over  his 
men  "  ?  Was  it  not  a  pity  that  such  a  state  of  affairs 
should  have  been  allowed  to  occur  ? 

•  •  •  * 

Would  it  not  l>e  advisable  for  all  good  citizens  to 
remain  indoors  whenever  Zeppelins  are  on  the  "  war- 
l>ath "  ?  Does  not  the  presence  of  crowds  of  irre- 
sponsible persons  in  the  streets  seriously  incommode 
the  actions  of  the  fire  brigade  and  jiolice  and  hamper 
their  useful  operations? 

•  •  •  • 

Does  not  the  recent  issue  of  a  circular  by  the 
Institution  of  Civil  Engineers  upon  the  training  of 
engineers,  with  its  150  subjects  which  an  engineer 
might  l>e  expected  to  have  some  acquaintance  with, 
remind  us  of  some  great  man's  definition  of  a  really 
clever  man  as  "a  man  who  knows  something  of  every- 
thing and  everything  of  something"  ?  Would  not  any 
man  who  could  know  something  of  all  the  subjects 
enumerated  in  those  schedules  be  a  veritable  walking 
encyclopedia  of  knowledge  ?  Even  with  all  this 
knowledge,  would  he  be  a  jjerfect  engineer  unless  he 
could  also  manage  men  ?  Was  it  not  "  Geordy " 
Stephen.son  who  said  it  was  more  easy  to  engineer 
materials  than  it  was  to  engineer  men  ? 

•  •  •  • 

Has  not  the  council  of  the  Institution  of  Municipal 
and  County  Engineers  arrived  at  a  sound  conclusion 
by  deciding  that,  if  possible,  slag  shall  be  standard- 
ised, and  asking  members  of  the  Standardisation 
Committee  and  of  the  Roads  and  Tramways 
Committee  to  consider  the  question  individually,  so 
as  to  be  able  to  advise  their  respective  committees 
at  a  subsequent  date  ?  Is  it,  however,  possible  to 
standardise  this  material  as  regards  its  specific 
gravity,  ixirosity,  hardness,  toughness  and  other 
qualities,  when  it  is  known  that  slag  varies  con- 
siderably in  nearly  every  locality  and  in  almost 
every  furnace  ? 

•  •  •  • 

Was  any  definite  decision  arrived  at  on  the  dis- 
cussion on  road  tarring,  opened  by  Mr.  Croome  at 
the  meeting  at  Cromer  last  August,  as  to  whether 
flint  roads  could  be  successfully  tarred  ?  Would  it 
not  appear  from  what  was  said  by  many  speakers 
that  if  the  flints  were  crushed  the  result  was  more 
satisfactory ;  and  would  not  this  be  likely  to  be  the 
case,  as  the  interstices  would  be  better  filled  ?  Is 
it  not  a  fact  that  for  light  traffic  well-broken 
selected  flints  make  very  good  roads,  and  that  after 
sufficient  vehicular  wear  the  surface  becomes  in  ex- 
cellent condition  to  receive  the  tar  ? 
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Assistants'  and  Students'  Section. 

Conducted  by  SYDNEY  G.  TURNER,  Assoc. m.inst.c.e. 


All  communications  in  regard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleei-street,  E.G.  Envelopes  must  he  marked  "  Assistants 
Section  "  in  the  top  le/t-iirmd  corner.  Correspondents  arc 
invited  to  submit  questions  for  consideration  and  answers 

QUESTIONS. 

This  week  answers  are  invited  to  tlie  following 
questions;  — 

506.  Concrete  Sewer  Construction — Is  it  necessary 
to  support  o(.iiorete  sewer  tubes  with  concrete  at  the 
side.=.,  the  tubes  being  21-in.  diameter  ?  If  it  de- 
pends on  the  depth  below  the  street  whether  they 
should  be  supported  by  concrete  or  not,  then  what 
are  the  least  and  greatest  depths  at  which  they  can 
be  laid  without  concrete  support  at  the  sides? 
("  Polox.") 

507.  Design  of  Retaining  Walls — What  are  some 
good,  practical  rules  for  the  design  of  (1)  brick  and 
(2)  concrete  (not  reinforced)  retaining  walls  to  with- 
stand  earth  pressure  ?    ("  Polox.") 

508.  Street  Construction. — Some  new  streets  are  to 
be  laid  out  involving  considerable  cutting  and  filling 
of  the  ground.  Longitudinal  sections  of  the  ground 
showing  the  levels  of  the  new  road  have  been  pre- 
nared.  "The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  is  the  best  method 
of  doing  this  ?    (Polox.) 

509.  Sewerage. — A  12-in.  sewer,  laid  at  a  gradient 
of  1  in  50,  has  an  average  depth,  drj'-weather  flow, 
of  1  in.  How  would  you  calculate  the  depth  of  six 
times  the  dry-weather  flow  ?  A  leaping  weir  is  fixed 
12  in.  below  the  outlet  of  the  pipe.  At  what  distance 
should  the  edge  of  the  weir  be  fixed  from  the  outlet 
of  the  pipe  to  take  all  above  six  times  dry-weather 
flow  ?  Give  mathematical  and  graphical  calcula- 
tions.   ("  Pennbourne.") 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regardine 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


504.  Bridge  Design. — A  bridge  is  required  to  carry 
a  60-ft.  street  over  a  canal,  the  clear  span  being  40  ft., 
the  minimum  head  room  being  11  ft.  at  centre  and 
9  ft.  at  sides  above  normal  water  level.  The  ap- 
proaches are  rising  gradients  of  1  in  24  and  1  in  90 
respectively.  Sketch  the  bridge  you  recommend  for 
such  a  position,  giving  all  important  particulars, 
short  specification  tests  for  materials,  and  tests  for 
bridge  when  completed.    (P.  W.,  Pontypridd.) 

The  choice  in  the  design  of  ar  bridge  for  this  posi- 
tion is  limited  by  the  two  facts  (1)  that  there  is  so 
much  headroom  demanded  by  the  canal  company, 
and  (2)  the  existence  of  a  pretty  steep  gradient  on 
one  approach.  An  arch  bridge,  though  probably 
more  artistic  and  in  better  keeping  with  the  sur- 
roundings, is  out  of  the  question,  as  it  would  greatly 
increase  the  gradient.  To  give  the  required  head- 
room of  9  ft.  at  the  sides  the  crown  of  the  arch 
would  of  necessity  for  40-ft.  span  be  about  17  ft. 
above  normal  water  level,  and  this  would  increase 
■  the  gradient  very  considerably.  Under  the  circum- 
stances, the  type  of  bridge  illustrated  would  be 
suitable.  The  abutments  are  brickwork,  and  the 
parapets  are  brickwork  with  granite  coping  and 
dressings.  The  roadway  and  parapets  are  carried 
on  four  main  plate  girders  36  in.  deep  over  the 
angle  irons,  resting  on  machined  bearing  plates 
on  10  lb.  sheet  lead,  on  stone  pads.  The  flanges  of 
the  plate  girders  are  14  in.  wide,  and  made  up  of 
three  flats,  each  f  in.  thick,  and  angles  6  in.  by 
6  in.  by  i  in.,  the  web  is  J  in.  thick,  with  stiffeners 
spaced  6  ft.  apart  centres.  Trough  decking 
1  ft.  5J  in.  deep,  resting  on  the  lower  flange  of  the 
plate  girders,  covered  with  1  in.  of  asphalt,  forms 
the  floor  of  the  bridge.  The  roadway  is  wood 
paving  on  9  in.  of  concrete.  The  footways  are 
carried  on  trough  decking  7  in.  deep,  riveted  to  the 
web  of  the  plate  girders.  Short  specification  tests 
are  as  follows:  Bricks  should  be  sound  and  hard 
and  well  burnt,  should  weigh  about  7  lb.,  and 
should  not  absorb  more  than  one-sixth  their  weight 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
m  boolis  will  he  awarded  monthly.  Diagrams  must 
he  drawn  to  scale  on  separate  sheets,  ready  lor 
reproduction. 

of  water.  Cement  should  be  from  approved  manu- 
facturers, and  should  conform  in  every  respect  with 
the  British  Standard  Specification.  Steel  for  girders 
and  trough  decking  should  give  the  following  re- 
sults under  test — viz.,  28  tons  ultimate  tensile 
stress  per  square  inch,  with  an  elongation  of  20 
per  cent  in  8  in.,  and  a  40  per  cent  reduction  of 
area  at  point  of  fracture.  A  suitable  test  for  the 
completed  bridge  would  be  a  traction  engine  draw- 
ing a  boiler  wagon  with  the  following  axle  loads; 
Engine,    front   axle,    7}  tons;    rear   axle,   15    tons. 


Cross  Sccticm 

Boiler  wagon,  front  axle,  20  tons;  rear  axle,  20 
tons.  Wheel-base  of  each  14  ft.  G  in.,  and  track 
6j  ft.  wide,  and  at  the  same  time  a  dead  load  (Jf 
1  cwt.  per  square  foot  over  the  remainder  of  the 
bridge.  This  load  should  be  borne  without  causing 
any  defect  whatever,  and  without  causing  any 
deflection  greater  than  shv,  of  the  span.  (J.  G.W., 
TMwnimtrkh.) 

505.  Retaining  Wall — Design  a  retaining  wall  in 
leinforced  concrete,  giving  detailed  calculations.  The 
height  of  proposed  wall  35  ft.,  earth  retained,  dry 
gravel ;   foundation  similar.    (H.  T.) 

The  wall  may  be  of  thin  reinforced  concrete, 
section  of  the  inverted  T  type,  with  spreading  base 
or  footing,  or  of  the  counterfort  type,  the  wall  itself 
being  of  thin  section,  reinforced  by  buttresses  or 
counterforts.  The  construction  of  the  former  type 
is  simpler,  but  on  account  of  the  very  considerable 
height  of  the  wall  the  appended  design  is  of  the 
latter  forin  of  construction.  The  following  assump- 
tions are  made :  (1)  That  the  concrete  be  of  the 
proportions  1:2:4,  (2)  that  the  safe  bearing 
strength  of  the  subsoil  be  5  tons  per  square  foot, 
(3)  that  the  gravel  which  the  wall  is  to  support 
weighs  135  lb.  per  cubic  foot,  and  that  its  angle  of 
repose  is  30  deg.,  (4)  that  the  reinforced  concrete 
weights  1501b.  per  cubic  foot,  and  (5)  that  there 
is  no  surcharge.  The  working  stresses  have  been 
taken  as  follows;  — 

Concrete  in  compression  /c  =   fiOO  lb.  per  sq.  in. 

Steel  in  tension  /s  =   16,000  lb.  per  sq.  in. 
Ratio  of  moduli  of  elasticity  m  =  15 

In  the  type  of  wall'  under  consideration  the 
vertical  slab  acts  as  a  slab  supported  by  the  but- 
tresses, the  principal  steel  being  horizontal.  The 
buttresses  act  as  cantilevers  fixed  to  the  footing, 
and  tie  the  embedded  footing  to  the  vertical  slab. 
The  projecting  toe  of  the  footing  is  also   a  canti- 
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lever,  and  the  embedded  footing  is  a  slab  sup- 
ported   by   the    buttresses.      A    fair    value    for   tho 

bending  moment  will  be  — ,   since  the  slabs  are 

partly  continuous,  and  the  end  fastening  in  such 
cases  is  of  necessity  a  matter  of  some  ambiguity. 
A  suitable  spacing  for  the  buttresses  in  this  in- 
stance is  16  ft.  apart  centre  to  centre.  We  can 
now  consider  the  vertical  wall,  which  is  best 
treated  as  a  series  of  narrow  horizontal  strips  as 
slabs  supported  by  the  buttresses,  loaded  uniformly 
and  partly  continuous.  The  pressure  evidently 
varies  from  a  maximum  at  the  lx)ttom  of  the  wall 
to  zero  at  the  top.       The  pressure   at  the  bottom 


„  n  -  sin  e\ 
\1   +  sin  fl/' 


fhere  ii'  =  weight  of  unit  vol.  of  earth 
h    =  height  of  earth  retained 
0   =  angle  of  repose  of  earth 
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1575  lb.   per  sq.  ft.   or   131 


per  ft.  of  width   for   1  in.    of   heiglit.       Also    M    =   — j-— 

131  X  256  X  12  ,  

=  r- =  40250  in.  lb.  per  inch  of  width.     By 

the  formula  deduced  from  the  straight  line  theory 
d  =  c\/m7 

where  d  =  depth  of  slab  from  compression  fibres  to  centre 
of  steel  in  inches. 

M  —  bending  moment  per  unit  width  in  in.  lb. 

c  is  a  constant  dependent  upon  the  ratio /c  '■  fn  ■  »'• 

In  this  case  we  have  d  =  "103  v^40;;5i),  11,3  being  the 
value  of  c  for  the  stresses  given,  ■.'  d  =  20  in.  approxi- 
mately. This  will  be  22  in.,  including  cover  for  reinforce- 
ment. 

Also  area  of  steel,  Ac  =  phd 

=  -0067  X  12  >.  20  =  1-628  sip  in. 
per  ft.  of  height,  p  being  a  constant  depending 
upon  the  ratio  fc  ■  h-  ''<.  and  being  -0067  for  the 
stresses  given.  Thus  J-in.  diameter  circular  rods, 
placed  4  in.  apart,  may  be  used.  The  construction 
will  be  much  simplified  if  the  thickness  of  the 
slab  be  uniform,  and  the  rods  placed  closer 
together  as  the  earth  pressure  increases.  Short 
rods  may  he  placed  in  front  of  the  buttresses  in 
order  to  take  the  negative  bending  moment  at  those 
points,  or  the  rods  may  be  suitably  bent.  Regard- 
ing the  buttresses,  it  is  evident  that  they  are  merely 
vertical  cantilevers;  the  thickness  of  the  buttress 
is  a  matter  of  judgment,  and  to  find  the  amount  of 
steel  required  we  have  (considering  1  ft, -run  of 
wall)— 


)r;iYl-sinfl\        135x35Yl-i\ 

Total  earth  iiresaure  =-:;-l  , ■■ — ;  I  —  T, 1  ,  ,  ,  I 

'  2   \l-t-8ine/      '         2         \l  +  i/ 

35 
=  27562'5  lb.   acting  horizontally  -5-  ft.    from   bottom   of 

wall.     .".  Total  load  transmitted  to  buttress  =  Ifi  x  27562'5 

35   X   44100(1   X   12 

=  441000  lb.      .•.  Bonding  moment    =   5 

=  61,740,000  in.  lb.  Lot  maximum  width  of  buttress  be 
12  ft.  and  thickness  4  ft.,  then  we  have  b  =  48  in.  and 
d  the  depth  from  compressive  edge  to  centre  of  steel 
=  144  in.     In  our  previous  formula,  rf  =  c  \/M,  M  being 

per  in.   width.      ..  d  =  c  /V/— ,  M   being   total   bending 

moment  and  6  being  breadth. 

...0=    a/^=    /48xl44-^y^ 
V     M  V6 1,740,000/ 

From  tables  of  constants  (Taylor  &  Thompson's 


"Concrete,  Plain  and  Reinforced"),  the  value  oi p 
corresponding  with  this  value  of  c,  and  with  /c  and 
/g ,  as  given  above,  is  '005.  .'.  from  our  previous 
formula  we  have  ks  =  p,ljd  =  '005  x  144  x  48  =  34-56 
sq.  in.  .-.  twelve  bars,  circular,  2  in.  in  diameter, 
will  suffice..  The  position  of  the  buttress  receiving 
the  greatest  tension  is,  of  course,  the  inclined 
edge,  so  the  bars  are,  as  shown  in  the  sketch,  near 
to  this  edge.  In  practice,  horizontal  and  vertical 
bars  would  be  added  to  the  horizontal  and  vertical 
slabs,  and  to  the  buttress  to  distribute  the  loads 
and  to  provide  for  diagonal  tension.  These  bars 
are  always  bent  into  the  slabs  to  improve  the  bond. 
The  2-in.  tension  bars  in  the  buttress  should  also 
1)6  hooked  into  the  horizontal  slab.  For  the  hori- 
zontal footing  slab  wo  have— 

3.'ix  135  X  19 
Intensity  of  stress  duo  lo  earth  upon  fo'jting  = gTTa 

=  4725  lb.  per  scj.  ft.  compression. 
Ditto    due    to    horizontal   earth 
cantilever  al)Out  base, 

6WL    _   C  X  27562-5  x  35 
^  ^     bd'^     "  3  X  400 


pressure    acting    as 
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This  is  a  tensile  stress.  .■.  nett  intensity  =  4822 
-4725  =  971b.  per  square  foot  tension.  This 
stress,  however,  will  be  easily  counteracted  by  the 
weight  of  tlie  horizontal  and  vertical  slabs.  A  3-ft. 
slab  will  be  advisable  in  this  case,  and  as  the  up- 
ward aad  downward  forces  give  the  above  result, 
reinforcement  will  not  be  necessary  in  this  slab. 
There  is  not  space  here  to  go  into  the  calculations 
for  the  stirruij  reinforcement,  but  on  account  of 
the  considerable  width  of  the  buttress  the  latter 
will  not  be  required.  For  the  toe  of  the  wall  we 
have,  supposing  the  xjrojection  to  be  8  ft. — 
6  WL  6  X  27562-5  x  35 
^  =  "i^  =  3X2240X1UU  =  "^^^  '""^l'"'  ^'1-  '^■• 
There  will  be  a  slight  addition  to  this  (juantity 
for  the  weight  of  horizontal  and  vertical  slabs; 
but  it  is  evident  that  we  are  well  within  the  limit 
of  the  bearing  strength  of  the  soil  below-  the  wall. 
This  toe  should  be  reinforced,  for  -we  have— 

2-154  X   2240   X   64  X   12 
Average    beuding     moment    =    z 5 

=  1,850,000  iu.  lb  ,  .-.  depth  of  steel  below  compressive 
edge  =  -103^1,850,000  =  8  ft.  Thus  the  toe  must  be 
8  ft.  thick  and  A.,  =  '0067  x  12  x  96  =  8-7  sq.,  in.  per  ft. 
run.  2  iu.  diameter  circular  bars  spaced  4  in.  apart 
will  suit. 

The  three  reinforcements  can  be  tested  for  bond 
stress  as  follows:     By   Prof.   Talliot's  forjuula — 
■    _      V 
"  "  jdSO 
where  «  =  unit  bond  in  lb.  per  sq.  in.  of  surface  area 
V  =  total  shear  in  lb. 
j(l  =  distance  between  centres  of  tension  and  com- 
pression, generally  taken  as  |  d 
20  =  sum  of  perimeters  of  all  the  bars. 
Buttresses — 

27562-5  X  16 
X  3-142  =  ^'^  "'•  P^'^  ^^4-  "'■ 


144  > 
Vertical  slab- 


-S75j 


1575x8x2 


-75x3-142  =  '^^■■^  "^-  P"'  "'1-  '"• 


Toe- 


2x2-]54x  2240  X  2x8 


37  lb.  per  sq.  in. 

the    safe    stress 


3-142x4  x4x96x -675 

All  these  values  come  within 
assumed  above.  The  design  is  now  complete,  and 
can  be  tested  against  failure  (1)  by  settling,  (2)  by 
overstressing,  (3)  by  overturning,    (4)  by   sliding. 

Causes  (1)  and  (2)  will  be  found  to  have  been  ex- 
amined in  the  above  working.  The  centre  of 
gravity  of  the  figure  has  been  assumed  to  be  ap- 
proximately 10-3  ft.  from  AB  produced.  The  total 
downward  weight  =  weight  of  structure  and  v  eight 
of  earth  upon  right-hand  footiug  =  386,400 -^  744,-100  = 
1,130,800  11>.  Also  horizontal  force  =  441,000  lb.,  iind 
we  see  from  the  figure  and  ijai-allelogram  tliat  the 
resultant  of  these  forces  falls  inside  the  base,  so 
that  failure  from  cause  (3)  is  impossible.  For  (4), 
we  have,  assuming  angle  of  friction  between  base 
of  wall  and  subsoil  to  be  -6„  ratio  of  horizontal  to 

441  000 
vertical  forces  =     .oQaQO  ='4  ajiproximately,  so  that 

slidhig  is  impossible.  Note  that  provision,  should 
be  made  for  changes  in  temperature  liy  means  of 
expansion  joints.    (B.  K.^  Nawporl.) 


Notes. 


We  are  indebted  to  Mr.  A.  E.  Collins,  m.inst.c.e., 
the  city  engineer  of  Norwich,  for  the  following:  — 

Believing  the  answer  to  Question  503,  in  this  week's 
Surveyor,  may  residt  in  further  inefBcient  sewer 
syphon  construction,  I  think  it  proper  to  warn  engi- 
neers engaged  in  sewerage  against  such  a  method  as 
that  proposed  by  "  J.  A.R."  In  general  practice,  for 
such  a  situation,  the  most  convenient  method  is  to 
construct  the  inverted  .syphon  of  cast-iron  pipes  of 
the  same  diameter  as  the  sewer  proper,  provided  with 
facing,  trailing  and  angle  bends  arranged  to  give  the 
easiest  possible  flow  at  about  the  same  velocity 
throughout.  The  vertical  pipes  should  be  placed  in 
manholes,  there  should  be  emptying  valves  and  in- 
spection covers  at  the  bottom  bends,  and  inspection 
covers  at  the  top  ones.  I  have,  in  the  course  of  my 
experience,  been  compelled  to  use  a  considerable 
number  of  s.vphons  on  sewers,  some  dipping  a  very 
considerable  depth.  I  have  never  had  one  of  them 
blocked;  but,  notwithstanding,  I  prefer  to  have  tlie 
means  of  access  and  emptying  named.  If  properly 
designed,  I  see  no  reason  for  duplicating.  I  have 
never  done   so.    With   "  J.  A.  E.'s  "   scheme,   I   think 


duplicating  would  be  necessary,  as  I  shordd  expect 
silting  in  the  manholes,  where  the  velocity  would 
be  relatively  small.  Some  engineers  prefer  to  make 
the  ))ottom  of  a  syphon  and  the  rising  leg  of  smaller 
area  than  the  sewer  and  falling  leg,  with  the  object 
of  gaining  higher  velocity.  I  have  found  equal  areas 
throughout  quite  satisfactory.  I  have  never  allowed 
road-surface  water  to  enter  a  syphon,  and  think  it 
should  lie  freed  of  heavy  grit  before  being  allowed 
to  do  so. 


COMPARATIVE   REPORTS  OF  GENERAL  PRACTICE. 

LXXXII.— COLLECTION    OF    TRADE    REFUSE. 

The  t'ollowinji  information  with  regard  to  tlie  col- 
lection oi  trade  refuse  has  been  compiled  by  Mr. 
R.  A.  MacBrair,  m.inst.c.e.,  city  engineer  and  sur- 
veyor of  Lincoln.,  from  returns  which  he  obtained 
from    seventy-seven   other   towns:  — 


Name  of  towu. 


Aberdare 
Accringtoii 
Ashton-under- Lyne 

Bacup    

Barking 
Bedford 
Blaydou-( 


■Tyue 


Bolton 

Bootle 

Brighton 

Bristol 

Burnley 

Cardiff 

Carlisle 

Chatham  Borougli 
Cheltenham    ... 
Chiswick 
Colchester 
Coventry 

Crewe 

Croydon 

Derby    

Devonport 
Doncaster 

Dover 

Dudley 

Enfield 

ErithU.D.      ,,. 
Folkestone 
Gateshead       ... 
GiUin^ham      ... 
Gloiu-ester       ... 


HuddersUeld  . 
Hyde     ... 
Ilford    ... 
Ipswich 
Keighley 
Kettering 
King's  Lynu 
Leeds    ... 
Lincoln ... 
Macclesfield 
Maidstone 
Middlesbroug 
Nelson  ... 
Newport  (Mo; 


Oxford  ... 
Plymoutli 
Pontypri.ld      , 
Beadiuf^' 
Richmond  (Sn 
Rochester 
Rotherham     . 


Is  trade 

I'efuse 

collected? 


Soarlx 


Shrewsbury     ... 
Southend-on-?ea 
Southi>ort 
Stafford 

Stanley  (Durham 
Stoke-oa-Treut 
Swansea 
Swindon 
Torquay 

Tunbridge  Wells 
Walsall 

Warrington    ... 
West  Bromwich 
West  Hartlepool 
Widuea 
Withingtou        C 

Chester) 
Wolverhampton 
York      


Is  charge 
made  for 
collection  ? 


Charge  for  collection. 


ii,  -  per  annum. 

-  -  to  £2  Ts.  6d.  }ier  ; 


2  *j  per  load. 

-  -  per  ton. 

^idper  sack  or  6  -per  ton 

2  6  per  load. 

1/ti  per  load. 


5,  -  per  load. 
2/6  jier  load. 


2,  -  per  load. 
f)d.  collection, 
2'6  per  load. 

AcL-ording  to  cost. 


:i  -  per  load  to  £10o. 
3d.  per  box. 


1  -  per  load. 

2  G  per  load. 
;;d.  per  bin. 


jetahle 


1  -  per  load. 
1,  G  per  ton ;    vc 
4d.  per  cwt. 


2/1  cubic  yard. 

2/-  per  load. 

2/6  per  van  load. 

2/6  per  load. 

In  accordance  with  cost. 


li,  ■  per  van  io 
Id.  per  tub. 

1  -  per  load. 

1  -  per  load. 


3/-  per  load. 
3/-  per  load. 
2/-  per  load. 


Qi&  per  load  if  specially 

collected. 
2/6  per  load. 
In  accordance  with  cost. 


SUMMARY    OF    REPLIES    RE    TRADE   REFUSE. 

Towns  possessing  a  destructor :  Aberdare,  Accring- 
ton,  Ashton-under-Lyne,  Bolton,  Bootle,  Brighton, 
Bristol,  Burnley,    Cheltenham,    Chiswick,    Coventry^ 
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I'roydon,  Derby,  •  Dudley,  Folkestone,  Gloucester, 
Grimsby,  Guildford,  Huddersiield,  Hyde,  Ipswich, 
Kettering,  Lincoln,  Nelson,  Northampton,  Pontypridd, 
Plymouth,  Kotlifrham,  Southport,  Stafford,  Stoke-on- 
Tient,  Swansea,  Torquay,  Warrington,  West  Brom- 
wich.  West  Hartlepool,  Withington,  Wolverhampton, 
York — thirt.v-nine. 

Towns  not  iwssessing  a  destructor:  Bacup,  Barking, 
Bedford.  Blaydon-on-Tyne,  Cardiff,  Carlisle,  Chatham 
Borough.  Colchester,  Crewe,  Devonport,  Doncaster, 
Dover,  Enfield,  Erith  Urban  District,  Gateshead,  Gil- 
linghan).  Hove,  Ilford,  Keighley,  King's  Lynn, 
Macclesfield,  Maidstone,  Middlesbrough,  Norwich, 
Oxford,  Reading,  Richmond,  Rochester,  Scarborough, 
Shrewsbury,  Southend-on-Sea,  Stanley  (Durham), 
Swindon,  Tunbridge  Wells,  W'alsall,  Widnes— thirty- 
-ix. 

Towns  where  trade  refuse  is  collected — sixty-four. 

Towns  where  trade  refuse  is  not  collected — eleven. 

Towns  where  a  charge  is  made  for  collecting— thirty- 
three. 

Towns  where  a  charge  is  not  made  for  collecting— 
thirty-one. 

Charges  for  collection  vary  from  Id.  per  t>ib  to  an 
annual  one  of  £100. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


COUNCIL    MEETING. 

A  meeting  of  the  council  of  the  Institution  of 
Munici]>al  and  County  Engineers  was  held  at  92 
Victoria-street,  Westminster,  S.W,,  on  Saturday 
morning,  Septeml>er  25th,  when  the  business  set  out 
below  was  transacted.  There  were  present:  Messrs. 
T.  W.  A.  Havward  (vice-president,  in  the  chair), 
W.  Nisbet  Blair,  Chas.  Brownridge.  E.  E.  W.  Butt, 
G.  F.  Carter,  J.  W.  Cockrill,  P.  Dodd,  E.  J.  Elford. 
H.  P.  Foster,  W.  T.  Lancashire,  Frank  Massie.  P.  H. 
l':ilmer,  R.  J.  Thomas,  E.  Willis,  O.  E.  Winter,  and 
the  secretary. 

STANDING    COMMITTEES. 

The  committee  appointed  for  this  purpose  sub- 
iiiitted  the  following  recommendation  with  regard  to 
:he  membership  of  the  Standing  Committees  for 
11115-16,  of  each  of  which  the  president  and  honorary 
Measurer  are  ex-officio  members:  — 

That  the  Standing  Committees  be  constituted  as 
I'lllows:  — 

General  Puriioses:  Messrs.  J.  P.  Barber.  W.  N. 
Blair,  J.  S.  Brodie,  C.  Brownridge,  E.  E.  W.  Butt, 
W.  Harpur,  T.  W.  A.  Hayward,  W.  T.  Lancashire. 
F.  Massie,  J.  S.  Pickering,  W.  H.  Prescott,  O.  E. 
Winter. 

Finance  and  Journal :  Messrs.  J.  S.  Brodie,  G.  F. 
Carter,  J.  W.  Cockrill,  F.  C.  Cook,  T.  W.  A.  Hay- 
ward,  W.  Jones,  P.  H.  Palmer,  J.  S.  Pickering, 
N.  Scorgie,  W.  Slubbs,  E.  Willis,  O.  E.  Winter. 

Town  Planning:  Messrs.  J.  W.  Cockrill,  W.  Har- 
pur, W.  T.. Lancashire,  E.  B.  Martin,  E.  G.  Mawbev, 
T-  Moulding,  L.  Roseveare,  W.  J.  Steele,  H.  E.  Stil- 
goe,  W.  Stubbs.  J.  A.  Webb,  C.  F.  Wike. 

Standardisation:  Messrs.  H.  P.  Boulnois,  H.  W. 
Bowen.  A.  W.  Bradlev,  A.  E.  Collins,  P.  Dodd.  R.  H. 
Dormau.  E.  J.  Elford,  E.  B.  Martin,  W.  B.  Purser, 
A.  Stevenson,  R.  J.  Thomas,  E.  Willis. 

Roads  and  Tramways:  Messrs.  H.  W.  Bowen,  A.  W. 
Bradlf-v.  J.  A.  Brodie,  A.  E.  Collins,  R.  H.  Dorraan, 
E.  J.  Elford.  H.  P.  Foster,  E.  P.  Hooley,  G.  A. 
Phillips.  A.  Stevenson,  H.  E.  Stilgoe,  R.  J.  Thomas. 

The  recommendation  was  approved  and  the 
Standing  Committees  apjiointed  accordingly.  It  was 
resolved  that  the  question  of  an  increase  in  the  num- 
l)ers  of  the  General  Purpo.ses  Committee  be  referred 
to  the  General  Purjjoses  Committee  for  consideration 
and  a  report. 

At  a  subsequent  meeting  helJ  in  the  afternoon 
there  were  present:  Messrs.  T.  W.  A.  Hayward  (vice- 
president,  in  the  chair),  W.  Nisbet  Blair,  H.  P. 
Boulnois,  J.  S.  Brodie,  Chas.  Brownridge,  E.  E.  W. 
Butt.  G.  F.  Carter,  J.  W.  Cockrill,  P.  Dodd,  E.  J. 
Klford.  H.  P  Foster,  W.  T.  Lancashire,  E.  B.  Martin, 
Frank  Massie,  P.  H.  Palmer,  R.  J.  Thomas,  J.  A. 
Webb,  C.  F.  Wike,  E.  Willis,  O.  E.  Winter,  the  con- 
-ultant  secretary  and  the  secretary. 

EXAMINATION     APPLICATIONS. 

The  president  reported  that,  in  accordance  with 
the  authority  granted  to  Mr.  J.  Patten  Barber  and 
himself,  permission  to  sit  for  the  examinations  of 
the  in.stitution  had  been  granted  to  Messrs.  P.  Fair- 


clough,  R.  H.   Herd,  J.   T.   Robinson,  W.   Y.   Smith 
Saville,  and  P.   Williams. 

APPOINTMENT     OF     ACTING      EXAMINERS. 

The  president  reported  that,  in  accordance  with 
the  authority  granted  to  the  chairman  of  the  board 
of  examiners  and  himself,  the  acting  examiners  for 
the  October,  1915,  examinations  had  been  appointed 
as  follows:  — 

Engineering  I.,  Mr.  A.  E.  Collins;  Engineering  II., 
Mr.  J.  S.  Pickering;  Building  Construction,  Mr. 
T.  W.  A.  Hayward;  Sanitary  Science,  Mr.  G.  Green; 
Municipal  Law,  Mr.  S.  G.' Turner;  Municipal  Law 
(S.  African),  Dr.  Mitchell;  Town  Planning,  Mr.  J.  S. 
Brodie;  Superintending  Examiner,  Mr.  A.  E.  Collins. 

ROADS   AND    TRAMWAYS    COMMITTEE. 

iMr.  R.  J.  Thomas  reported  that  a  meeting  was  held 
on  September  25th,  and  that  the  business  set  out 
jielow  was  transacted. 

Present:  Messrs.  R.  J.  Thomas  (in  the  chair), 
H.  P.  Boulnois,  E.  J.  Elford,  and  H.  P.  Foster. 

Election  of  Chairman.- It  was  resolved  that  Mr. 
R.  J.  Thomas  be  elected  chairman  of  the  committee 
tor  the  year  1915-16. 

Election  of  Vice-chairman. — It  was  resolved  that 
Mr.  E.  J.  Elford  be  elected  vice-chairman  for  the 
year  1915-16. 

Co-option  of  Members. — It  was  resolved  that  Mr. 
C.  S.  Morris,  county  surveyor,  Northamptonshire,  and 
Mr.  H.  P.  Boulnois  be  co-opted  members  of  the  com- 
mittee. 

Standardisation  of  Slag. — It  was  resolved  to  defer 
the  consideration  of  this  question  until  the  next 
meeting  of  the  conunittee,  and  to  ask  the  members 
of  the  connnitteo  to  consider  the  nuitter  in  the 
meantime,  and  to  submit  suggestions. 

Road  StatisticvS.— It  was  resolved  to  defer  the  con- 
sideration of  this  question  until  the  purport  of  the 
suggestion  had   been  ascertained. 

GENERAL    PURPOSES     COMMITTEE. 

Mr.  W.  N.  Blair  reported  that  a  meeting  was  held 
on  September  25th,  and  that  the  business  set  out 
below  was  transacted. 

Pre.sent.-^Messrs.  W.  N.  Blair  (in  the  chair),  J.  S. 
Brodie,  C.  Brownridge,  E.  E.  W.  Butt,  T.  W.  A. 
Hayward,  W.  T.  Lancashire,  F.  Massie,  and  O.  E. 
Winter. 

Election  of  Chairman. — It  was  resolved  that  Mr. 
J.  Patten  Barber  lie  elected  chairman  of  the  coni- 
milteo  for  the  year  1915-16. 

Ele<'tion  of  Vice-chairman.— It  was  resolved  that 
Mr.  W.  Nisbet  Blair  1)6  elected  vice-chairman  of  the 
committee  for  the  year  1915-16. 

Applications  for  Membership. — It  was  resolved  to 
recommend  the  following  gentlemen  for  election  to 
meml>ers!iip:  Messrs.  Thomas  Bull,  engineer  and 
surveyor  to  the  Thurnscoe  Urban  District  Council; 
C.  H.  Cooper,  borough  engineer,  Wimbledon;  S.  H. 
Davies,  acting  highway  surveyor  to  the  Wirrall  Rural 
District  Council ;  James  Diggle,  borough  and  water 
engineer,  Hyde;  C.  T.  Hague,  surveyor  to  the  Ulver- 
ston  Urban  District  Council ;  P.  Heath,  chief  engi- 
neering assistant,  Rawmarsh  Urban  District  Council; 
V.  J.  O'Connell,  engineer  to  Newry  Port  and  Harbour 
Trust;  T.  H.  Richards,  surveyor  to  the  Caerphilly 
Urban  District  Council;  C.  S.  Righton,  engineer  and 
surveyor  to  the  Disley  Rural  District  Council;  and 
R.  M.  Stone,  county  surveyor.  North  Devon,  Barn- 
staple. 

Applications  for  Associate  Membership.— It  was  re- 
solved to  recommend  the  following  gentlemen  for 
election  to  Associate  Membership :  Messrs.  S.  G. 
Hay,  assistant  to  borough  engineer,  Brighouse ; 
W.  J.  Houghton,  engineering  assistant  to  Cape  Town 
Coriioration ;  W.  Melville,  assistant  to  borough  engi- 
neer, Barrow-in-Furness;  S.  W.  Mobbs,  assistant  to 
Ijorough  surveyor,  Lowestoft;  H.  Nurse,  engineering 
assistant  to  borough  surveyor,  Warrington;  J.  A. 
Riccomini,  assistant  valuer.  Valuation  Department, 
Inland  Revenue. 

Applications  for  Studentship.— It  was  resolved  to 
rex3ommend  the  following  gentlemen  for  election  to 
studentship:  Messrs.  E.  C.  Bonnaud,  borough  engi- 
neer's office,  Croydon,  and  H.  G.  F.  Petty,  assistant 
surveyor  to  borough  engineer,  Dorchester. 

Transfer  from  Associate-member  to  Member. — It 
was  resolved  to  recommend  that  the  following  gentle- 
man be  transferred  from  the  class  of  associate-mem- 
bers to  that  of  members:  Mr.  A.  S.  V.  Taylor,  engineer 
and  surveyor  to  the  Bedwas  and  Machen  Urban  Dis- 
trict Council. 

Transfers  from  Student  to  Associate-member.— It 
was  resolved  to  recommend  that  the  following  gentle- 
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men  be  transferred  from  the  class  of  students  to  that 
of  assoeiate-members :  Messrs.  T.  F.  Allen,  subordi- 
nate offieea-  (civil  engineering),  director  of  works 
department.  Admiralty,  and  W.  A.  Walker,  engineer- 
ing assistant  to  city  engineer,  York. 

Deaths.— The  secretary  reported  the  deaths  of 
Messrs.  W.  Hosken  (West  Sussex),  who  was  killed  on 
active  service,  R.  Phillips  (Gloucester),  J.  Wilson 
(Bacup),  W.  Wilson  (Portadown).  It  was  resolved  to 
recommend  that  letters  of  condolence  be  addressed  to 
the  relatives. 

Examination  Application. — It  was  resolved  to  re- 
comhiend  that  permission  to  sit  for  the  institution's 
examinations  be  granted  to  Mr.   B.  F.  Holness. 

Badge  for  President  and  Vice-presidents. — It  was 
resolved  to  reconunend  that  the  consideration  of  the 
priovision  of  a  badge  for  each  president  and  vice- 
president  be  deferred  until  the  end  of  the  war,  as 
it  did  not  appear  to  be  an  opportune  time  to  incur 
any   additional  expenditure. 

Indication  of  Professional  Qualifications  in  the  List 
of  Members. — It  was  resolved  to  recommend  that, 
in  addition  to  the  indication  of  the  possession  of 
university  degrees  and  membership  of  the  Institution 
of  Civil  Engmeers,  that  membership  of  the  following 
Ixjdies  be  also  indicated  in  the  list  of  members — viz.. 
Surveyors'  Institution,  Institution  of  Mechanical 
Engineers,  Institution  of  Electrical  Engineers,  Royal 
Institute  of  British  Architects. 

Representatives  on  the  National  Council  of  the 
National  Association  of  Local  Government  Officers. — 
It  was  resolved  to  recommend  that  Mr.  A.  D. 
Greatorex  and  Mr.  Norman  Scorgie  be  nominated  as 
representatives  of  the  institution  on  the  above-men- 
tioned body  for  the  year  1915-16.  It  was  further 
resolved  to  recommend  that  Mr.  Norman  Scorgie  be 
nominated  to  represent  the  institution  on  the  General 
Purposes  Committee  of  that  body. 

Guarantors  to  Builders'  Contracts. — A  letter  was 
received  from  the  Builders'  Materials  Central  Com- 
mittee, dated  June  22.  1915,  asking  for  the  support 
of  the  council  to  the  substitution  of  approved 
guarantee  companies  for  personal  guarantees  to 
builders'  contracts.  It  was  resolved  to  recommend 
that  the  committee  be  informed  that  approved 
guarantee  companies  are  already  frequently  accepted 
for  this  purpose,  and  that  the  council  are  not,  there- 
fore, prepared  to  take  any  action  in   the  matter. 

Alien  Enemy  Danger. — A  letter  was  received  from 
the  Kensington  Municipal  Officers'  Guild,  dated  July 
14,  1915,  enclosing  a  copy  of  resolutions  dealing  with 
the  alien  enemy  danger,  and  it  was  resolved  to  recom- 
mend that  the  sympathy  of  the  council  in  the  matter 
\ye  expressed. 

Professional  Classes  War  Relief  Council. — A  letter 
was  received  from  Mr.  A.  S.  B.  Ackei-mann,  dated 
August  23,  askiirg  for  the  support  of  the  council  in 
arranging  the  Christmas  Fair  at  the  Albert  Hall  pro- 
posed by  the  Professional  Classes  War  Relief  Council, 
it  was  resolved  to  recommend  that  Mr.  Ackermann 
be  informed  that  the  council  are  unable  to  make  con- 
tributions towards  benevolent  funds  from  the  insti- 
tution funds;  but  they  are  -  generally  in  sympathy 
with  the  proposal,  and  will  print  any  matter  in  the 
"  Journal  "  of  the  institution  which  may  be  sug- 
gested by  the  committee  in  charge  of  the  arrangements 
after  conference  with  the  secretary  of  the  institution. 
A  letter  was  also  received  from  the  hon.  secretary 
of  the  Professional  Classes  War  Relief  Council,  dated 
September  16,  inviting  the  council  to  nominate  the 
president  and  secretary  as  members  of  the  council. 
It  was  resolved  to  recommend  that  the  invitation 
be  accepted  provided  the  president  and  secretary 
can  see  their  way  to  serve. 

Institute  of  Industry. — A  letter  was  received  from 
tlie  Institute  of  Industry,  dated  September  6,  with 
reference  to  the  proposed  exhibition  of  the  Empire 
and  British  Industries,  and  it  was  resolved  to  recom- 
mend that  no  action  be  taken  in  the  matter. 

The  recommendations  were  approved  and  adopted 
by  the  council. 

STANDAUDISATION    COMMITTEE. 

Mr.  E.  J.  Elford  reported  that  a  meeting  was  held 
nn  September  25th,  and  that  the  business  set  out 
below  was  transacted. 

Present:  Messrs.  E.  J.  Elford  (in  the  chair),  H.  P. 
Boulnois,  P.  Dodd,  E.  B.  Martin,  R.  J.  Thomas,  and 
E.  Willis. 

Election   of   Chairman. — It  was   resolved   that   Mr. 

E.  J.  Elford  be  elected  chairman  of  the  committee 
for  the  year  1915-16. 

Co-option   of  Members. — It  was  resolved  that  Mr. 

F.  W.   Pearce,   engineer   and   surveyor,   Twickenham 


Urban  District  Council,  be  co-opted  a  memljer  of  the 
connnittee. 

Standardisation  of  Slag. — It  was  resolved  to  recom- 
mend that  the  members  of  the  Standardisation  Com- 
mittee be  asked  to  co-operate  with  the  members  of 
tlie  Roads  and  Tramways  Committee  in  obtaining  in- 
formation on  this  subject. 

Standardisation  of  Statistics. — It  was  resolved  to 
recommend  tliat  each  member  of  the  committee  be 
asked  to  consider  this  question,  and  that  the  matter 
1)6  discussed  at  the  next  meeting. 

FINANCE    AND   JOURNAL    COMMITTEE. 

Mr.  J.  W.  Cockrill  reported  that  a  meeting  was 
held  on  September  25th,  and  that  the  business  ^set 
out  below  was  transacted. 

Present:  Messrs.  T.  W.  A.  Hayward  (in  the  chair), 
J.  S.  Brodie,  G.  F.  Carter,  J.  W.  Cockrill,  P.  H. 
Palmer,  E.  Willis,  and  O.  E.  Winter. 

Election  of  Chairman. — It  was  resolved  that  Mr. 
T.  W.  A.  Hayward  be  elected  chairman  of  the  com- 
mittee for  the  year  1915-16. 

Election  of  Vice-chairman. — It  was  resolved  that 
Mr.  J.  W.  Cockrill  be  elected  vice-chairman  of  the 
committee  for  the  year  1915-16. 

Accounts. — It  was  resolved  to  recommend  the  pay- 
ment of  accounts  amounting  to  a  total  of  £797  lis.  lid. 

Accounts  Sub-committee. — It  was  re.solved  that  the 
following  members  be  appointed  a  sub-committee  to 
examine  the  accounts  before  each  meeting  of  the 
Finance  Committee :  Messrs.  G.  F.  Carter,  J.  W. 
Cockrill,  T.  W.  A.  Hayward,  W.  H.  Prescott,  Norman 
Scorgie,  and  0.  E.  Winter. 

The  recommendations  were  approved  and  adopted 
by  the  council. 

TOWN    PLANNING     COMMITTEE. 

Mr.  J.  W.  Cockrill  reported  that  a  meeting  was 
held  on  September  25th,  and  that  the  business  set 
out  below  was  transacted. 

Present:  Messrs.  J.  W.  Cockrill  (in  the  chair).  E.  J. 
Elford,  W.  T.  Lancashire,  E.  B.  Martin,  J.  A.  Webb, 
and  E.  Willis. 

It  was  resolved  that  Mr.  J.  W.  Cockrill  should  take 
the  chair  pro  tern. 

Election  of  Chairman. — It  was  resolved  that  Mr. 
H.  E.  Stilgoe  be  elected  chairman  of  the  committee 
for  the  year  1915-16. 

Election  of  Vice-chairman. — It  was  resolved  that 
Mr.  C.  F.  Wike  be  elected  vice-chairman  of  the  com- 
mittee for  the  year  1915-16. 

Go-option  of  Members. — It  was  resolved  that  Messrs. 
E.  J.  Elford,  G.  A.  Phillips,  and  E.  Willis  be  co-opted 
members  of  the  committee. 

ARTICX.BD     PUPILS     ON     ACTIVE     SERVICE. 

After  a  discussion  on  the  position  of  articled  pupils 
on  active  service,  the  secretary  was  instructed  to 
inquire  of  the  Institution  of  Civil  Engineers  as  to 
whether  that  body  had  decided  to  accept  the  period 
of  time  on  active  service  as  forming  part  of  the 
qualifying  period  of  training  or  experience  for  elec- 
tion as  a  member  or  associate-member  of  that  institu- 
tion. 

DEPARTMENTAL   COMMITTEE    ON   HEAVY    TRAFFIC.   , 

A  letter  was  received  from  the  Municipal  Tramways 
Association,  dated  June  16th,  offering  assistance  in 
the  preparation  of  evidence.  It  was  resolved  that 
the  association  be  informed  that  the  evidence  of  the 
institution  had  already  been  tendered,  and  that  the 
council  were  not  prepared  to  take  any  further  action 
in  the  matter. 

RULES   AND    SCALES    OF   PEES   FOR   SALARIED   ENGINEERS. 

A  letter  was  received  from  the  Society  of  Engineers, 
dated  June  17th,  inviting  the  appointment  of  repre- 
sentatives for  a  general  conference  on  this  question. 
Before  considering  the  matter  further  it  was  resolved 
that  the  secretary  be  instructed  to  obtain  particulars 
of  the  scales,  &c.,  already  prepared  for  consulting 
engineers. 

PHOTOGRAPHS. 

A  letter  was  received  from  Sir  James  Lemon  offering 
to  present  photographs  of  the  meetings  of  the  institu- 
tion in  Paris.  Norwich  and  Buxton  to  the  institution. 
It  was  resolved  that  the  thanks  of  the  council  be 
conveyed  to  Sir  James,  and  that  his  kind  offer  be 
accepted. 

TAXATION    OF    SURVEYORS'    MEANS    OF    LOCOMOTION. 

A  letter  was  received  from  Mr.  W.  B.  Purser  with 
reference  to  this  question,  and  it  was  resolved  that 
he  be  informed  that  this  matter  was  considered  ni 
January    and    February,    1914,   and     that   representa- 
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tions  were  made  to  the  Chancellor  of  the  Exchequei- 
without  result.  Having  regard  to  this  and  tlie  pre- 
sent state  of  public  affairs,  the  council  did  not  con- 
sider it  an  opportune  time  to  reopen  the  question. 

PORIKAIIS    OF    PAST-PRESIDENTS. 

The  secretary  reported  that  Mr.  R.  J.  Thomas  had 
kindly  presented  his  portrait  to  tlie  institution  for 
addition  to  the  collection  hung  in  the  Council  Cham- 
ber. It  was  resolved  to  tender  the  thanks  of  thi' 
cour.cil  to  Mr.  Thomas  for  the  gift. 

NORTH-EASTERN   DISTRICT   MEETING. 

.V  >i.)rth-Eastern  District  meeting  will  lie  held  at 
Brighouse  to-morrow  (Saturday). 

Programme. 
2.30  ji.m.— Meet  at  the  Municipal  Buildings,  Thorn- 
ton-square. 

Short  paper  on  "  The  Duties  of  a  Muni- 
cipal  Engineer    in    the    Present   War,"    by 
Mr.    S.    S.    Haywood     (member),     borough 
engineer   and   surveyor,   Brighouse. 
Business:— 

(1)  Correspondence  (if  any). 

(2)  Minutes  of  last  meeting  held  at  Scar- 
borough on  Saturday,  May  8th,  1915. 

(3)  Election   of  Executive   Committee. 

(4)  To  further  consider  the  recommendation 
of  the  Executive  Committee  on  the  ques- 
tion of  the  reporting  of  District  meetings. 

(5)  Any   other   business. 

Inspection  of  aeration  and  filtration  plant 
at  the  sw-imm:ng  baths. 
5  p.m. — Tea,   by  kind  invitation  of  Mr.   S.   S.   Hay- 
wood,  borough  engineer  and  surveyor. 
F.  O.  Kirby,  m.sc,  assoc.m.inst.c.e., 

Hon.  District  Secretary. 


LOCAL   GOVERNMENT   BOARD   INQOiRiES. 

The  Editor  invites  the  co-operation  of  Surveyor  reader.i 
with  a  view  to  making  the  information  given  under  this 
liead  as  cotnplete  and  accurate  as  jjossible. 


Pudloed  Cement  for  Water  Towers.— The  Wholesale 

Co-operative  Society's  architect  (Newcastle)  reports 
that  the  water  tower  connected  with  the  new  West 
Hartlepool  Co-oi>erative  buildings  has  been  made 
watertiglit  by  using  Pudloed  cement. 

The  Golden  Dustman. — The  late  Mr.  Charles 
Murrt'll,  of  Albion-placf.  Blackfriars,  S.E.,  contractor 
for  the  removal  of  dust  to  many  London  boroughs  and 
district  councils,  who  died  on  September  11th,  hft 
£13,510  (as  far  as  can  at  present  be  ascertained). 

Glasgow  Corporation's  New  Baths  and  Wash-house. 
— Xew  public  wash-house  and  baths  erected  by  Glas- 
gow Corporation  in  Morrison-street,  South  Sidr. 
Glasgow,  were  formally  opened  recently.  The  niw 
building  has  been  erected  at  an  estimated  cost  d 
£JO,000. 

Increased  Production  of  Mexican  Asphalt — A  corre- 
spondent states  that,  according  to  the  United  States 
Geological  Survey,  the  t«tal  j>roduction  of  asphalt 
in  the  United  States  in  1914  was  752,068  short  tons. 
valued  at  $7,788,736.  These  totals  were  made  up  as 
follows:  Natural  asphalt,  77.588  tons;  asphalt  from 
domestic  petroleum,  360,683  tons;  refined  from  Mexi- 
can i>etroleum.  313,787  tons.  Compared  with  1913,  the 
output  of  natural  asphalt  in  1914  declined  10  per 
cent,  and  that  of  domestic  asphalt  17  per  cent,  whereas 
the  output  of  Mexican  asphalt  increased  174  per  cent. 

"Monolastic"  in  Kensington — A  leaflet  issued  U<r 
Highways  Construction.  Limited,  Fin.sbury-eouit. 
Finshur.v-pavement,  E.C.,  describes  the  operations  in 
connection  with  the  reconstruction  of  a  part  of 
Hdlland-road,  Kensington,  with  "  Monolastic  "  void- 
less  macadam.  The  borough  engineer  has  explained 
to  the  borough  council  that  in  many  roads  it  will 
doul>tless  become  necessary  to  renew  the  foundations, 
but  tliat  there  are  other  roads  where  the  traffic  is 
not  so  heavy,  and  where  the  existing  foundations 
may,  with  the  help  of  a  weight-distributing  road  crust, 
be  made  to  serve  a  further  term.  It  is  hoped  to  obtain 
this  crust  by  laying  on  the  existing  concrete  founda- 
tions which  have  not  already  badly  failed  a  thickness 
of  bituminous  concrete  covered  with  a  bituminous 
carpet  for  a  wearing  surface.  The  company  above 
referred  to  are  now  laying  this  paving  in  a  part  of 
Holland-road,  covering  an  area  of  2,700  yds.  The 
conditions  imposed  by  the  borough  council  include 
the  following:  That  no  payment  be  made  by  the 
'■ouncil  in  respect  of  the  work  for  a  period  of  twelve 
months  after  the  road  is  thrown  open  to  traffic  on 
completion,  and  then  only  on  the  certificale  of  the 
borough  engineer  that  the  roadway  is,  in  his  opinion, 
in  a  satisfactory  condition,  and  likely  to  remain  in 
such  condition. 


INQUIRIES  HELD. 
West  Hartlepool  T.C.  ((^)ofuber  15th.  Mr.  H. 
Shelford  Bidwell). — This  was  an  inquiry  into  the 
water-carriage  system,  the  special  point  raised  being 
the  responsibility  of  the  corporation  to  bear  one-half 
the  cost  of  conversion  in  the  case  of  property  possess- 
ing the  older  type  of  sanitary  conveniences.  The 
proceedings  originated  with  a  memorial  from  Mr. 
Thomas  Tiplady  Brown,  of  Brentwood  House,  Harro- 
gate, to  the  Local  Government  Board  in  respect  of 
No.  11  Charle.s-street,  West  Hartlepool,  at  which  pro- 
perty the  corporation  had  carried  out  the  conversion 
and  charged  him  with  the  whole  cost. — Mr.  E. 
Meynell.  on  behalf  of  Mr.  Brown,  said  that  in  the 
year  1913  no  fewer  than  724  notices  to  convert  were 
served  on  property  owners  in  West  Hartlepool,  indi- 
cating that  the  corporation  had  adopted  the  system 
as  a  general  policy.  Therefore,  counsel  urged,  the 
corporation  could  only  proceed  under  the  Public 
Health  Amendment  Act,  1907,  under  which  the  cor- 
poration were  liable  for  half  the  cost  of  conversioii. 
It  was  argued  that  the  corporation's  sewage  scheme 
was  at  fault,  and  that  the  sewers  could  not  be  pro- 
perly flushed,  and  that  property  owners  were  being 
compelled  to  adopt  the  water-carriage  system  in  order 
to  flush  the  sewer.  The  case  for  the  corporation, 
as  presented  by  the  town  clerk,  Mr.  Higson  Simpson, 
was  that  they  had  not  adopted  a  general  policy  of 
conversion  to  water  carriage  under  the  Act  of  1907, 
although  he  admitted  that  one  case  had  been  taken 
under  that  Act.  It  was  true  there  had  been  a  con- 
siderable numl>er  of  conversions,  but  each  case  was 
dealt  with  on  its  merits  under  the  Act  of  1875,  and 
the  cori^oration  were  therefore  not  liable  for  any  part 
of  the  cost  of  such  conversions.  Regarding  the  sewer, 
the  town  clerk  admitted  that  under  certain,  conditions 
of  wind  and  tide  there  was  a  deposit  on  the  beach 
to  some  small  extent,  but  that,  he  added,  was  the 
case  with  any  s.ewer  with  an  outlet  into  the  sea. 
APPLtCATIOMS   FOR   LOANS. 

Birmingham  T.C— C.'iO. 00(1.  ])avt  of  a  loan  pre- 
viously sanctiiined  for  carbcmising  plant  at  Nechells 
gnswo'rks. 

Blaydon  U.D.G. — £5,039  for  road  improvements. 

Halifax  T.C— £2,000  for  electricity  mains. 

Hindley  U.D.C — £750  for  sewage  disposal  works. 

Hull  T.C— C2,000  for  the  erection  of  cottage  baths. 

Ramsbottom  U.D.C. — £2,372  for  road  improvement. 

Whitstable   U.D.C. — £.'i,72('>  for  the  sewage  disposal 

Wolverhampton  T.C. — £6, .'3(55  tcir  electricity  mains. 
LOANS   SANCTIONED. 

Darlington  T.C. — £7,200  for  purifiers  and  a  station 
mctcv  fell-  the  gasworks. 

Hull  T.C. —  C47,252  for  waterworks. 

Klveton  Park  R.D.C. — £230  in  connection  with  the 
Diniungtun  drsti-urtor,   and  £224  for  sewerage  works. 

Manchester  T.C. —  tl5,480  in  connection  with  the 
generating  station  at  Barton. 

LOAN    REFUSED. 

Sutton  Coldfield  T.C— £2.500  for  generating  plant. 

FORTHCOMING   INQUIRIES. 

OCTOBER.  £ 

25. — Chapel-en-le-Frith.  For  the  provision 
of  artisans'  dwellings  (Mr.  Courtenay 
Clifton)         4,.500 

26. — Ipswich.  For  the  purposes  of  the  elec- 
tricity undertaking  (Mr.  R.  H.  Bick- 
nell)' 3,100 

20. — Nuneaton.  For  the  purposes  of  the 
electricity  undertaking  (Mr.  H.  Shelford 
Bidwell)        10,000 

27. — Luton.  For  the  purposes  of  the  elec- 
tricity undertaking  (Mr.  H.  Shelford 
Bidwell)        25,650 

27. — Todmorden.     For  works  of  water  supply 

(Mr.  P.  M.  Crosthwaite) — 

28. — Barrow-in-Furness.  For  the  extension 
of  the  refuse  destructor  (Mr.  P.  M.  Cros- 
thwaite)                2,000 

28. — Hornsey.  For  a  scheme  for  the  manu- 
facture of  bituminous  road  materials 
(Mr.  R.  H.  Bicknell)         5,800 

29. — Shipston-on-Stour.     For  works  of  sewage 

disposal  (Mr.  W.  O.  E.  Meade-King)  ...        1,470 
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Municipal  Work  in  Progress  and  Projected. 

rjie  Editor  invitei  the  co-operatton  of  Sdevbjob  readers  with  a  view  to  making  information  given  under  this  head  as 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings — ^Hull,  Westhampnett ;  housing  and  town 
planning — Dudley,  Lanarkshire;  roads  and  materials 
— Dorking,  Hammersmith,  Shoreham,  Worthing; 
sewerage  and  sewage  disposal — Beverley  ;  water,  gas 
and  electricity — Dunfermline,  Kanturk.  Particulars 
of  other  projected  works  will  be  foiund  on  our  "  Local 
Government  Board   Inquiries"  page. 

BUILDINGS. 

Chesterfield  T.C. — Negotiations  are  proceeding  for 
the  purchase  of  a  site  at  Brampton,  for  the  purpose 
of  a  highway  depot. 

Essex  C.C. — The  Local  Government  Board  having 
suggested  alterations  of  the  scheme  for  enlarging  the 
Black  Notley  sanatorium,  a  modified  scheme  has  lieen 
prei)ared,  and  the  tender  of  Messrs.  A.  Brown  & 
Son,  of  Braintree,  at  £598,  has  been  accepted. 

Hebburn  U.D.C. — It  has  been  decided  to  build  a 
piililie  convenience  in  Argyle-street. 

Hull  T.C. — The  Baths  Committee  have  agreed  to 
seek  power  to  Vjorrow  money  for  the  consti'uction  of 
cottage  baths  adjoining  the  open-air  bath  in  Albert- 
avenue.  The  chairman  (Alderman  Hall)  said  he  did 
not  think  that  such  a  loan  would  be  sanctioned  at 
the  pre.sent  time. 

Rochester  T.C.^ — The  corporation  have  sanctioned 
the  use  of  the  Strood  recreation  ground  for  military 
purposes.  The  War  Office  propose  to  erect  on  the 
site  dining-rooms,  cook-house,  latrines  and  urinals 
and  baths  for  about  1,500  soldiers. 

Westhampnett  R.D.C. — The  Sanitary  Committee 
recommend  the  council  to  apply  for  sanction  to  pur- 
chase a  site  for  an  isolation  hospital  at  Summer.-i- 
dale,  Chichester.  The  work  of  Iniilding  will  not  be 
proceeded  with  at  present. 

HOUSING    AND    TOWN  PLANNING. 

Atcham  R.D.C. — The  surveyor,  Mr.  H.  Asher,  has 
received  instructions  to  prepare  a  town  planning 
.-^chfme. 

Birmingham  T.C. — The  Town  rianning  Committee 
have  received  a  communication  from  the  Local 
Government  Board  in  regard  to  the  North  Yardley 
town-planning  scheme.  Speaking  generally,  the  pro- 
posals of  the  corporation  appeared  to  meet  with  the 
approval  of  the  Local  Government  Board,  but  there 
were  a  number  of  details  in  which  further  discussion, 
and  possibly  modification,  will  be  necessary.  A  com- 
munication was  also  received  from  the  Local  Govern- 
ment Board  with  respect  to  the  South  Birmingham 
scheme.  This  raised  certain  questions  in  connection 
with  the  area  to  be  included  in  the  scheme,  and  the 
committee  are  still  engaged  in  a  discussion  of  these 
matters. 

Chesterfield  T.C— The  borough  surveyor,  IMr. 
Vincent  Smitli,,  has  been  instructed  to  report  on  the 
condition  of  certain  wooden  structures  in  the  borough, 
which  an  alderman  described  as  "  squalid  dog  ken- 
nels," and  which,  he  said,  ought  to  make  way  for 
good  property. 

Dudley  T.C. — If  the  Local  Government  Board  will 
contribute  £30,000  towards  an  expenditure  estimated 
at  £100,000,  for  the  purchase  of  land  and  the  erection 
of  300  houses  for  artisans,  the  town  council  will  be 
]:>repared  to  carry  out  the  scheme  with  the  least  pos- 
sible delay.  This  was  practically  the  decision  of  the 
town  council  at  a  special  and  private  meeting  to  con- 
sider new  and  important  developnients.  A  resolution 
to  continue  negotiations  with  the  Local  Government 
Board  was  adopted  after  a  long  discussion.  It  is 
stated  that  if  the  corpoiation  refuse  to  carjy  out  the 
scheme  the  Government  Department  now  urging  its 
adoption  will  erect  housing  accommodation  of  a  tem- 
porary character  for  the  period  of  the  war. 

Lanarkshire  C.C— A  proposal  is  under  considera- 
tion for  building  about  200  houses  at  Mossend  for 
munition  workers. 

Stow  R.D.C. — It  was  reported  with  reference  to  the 
jirovision  of  working-class  dwellings  at  Stowupland 
that  a  communication  had  been  received  from  the 
Local    Government   Board    stating    that   they    would 


send  one  of  their  inspectors  on  a  visit  of  inspection, 
and  the  inspector  would  afterwards  meet  the  mem- 
oers  of  the  council. 

Tilbury  U.D.C. — It  has  been  agreed  that  the  rents 
of  the  new  municipal  dwellings  in  course  of  erection 
shall  he  5s.  3d.,  7s.  3d.,  and  9s.  6d.  weekly  for  the 
three  classes  "f  Imuses  rl■^]lcctiv(•ly. 

PARKS    AND    OPEN    SPACES. 

Manchester  T.C. — Mr.  Pettigrew,  general  super- 
intendent of  tlie  parks,  reports  to  the  Parks  Com- 
mittee as  follows:  "  I  am  pleased  to  be  able  to  report 
that  the  cutting  up  of  the  old  tree  trunks  at  Heaton 
Park  and  disposing  of  them  as  fire-blocks  is  likely  to 
prove  quite  a  success,  for  orders  are  coming  in 
as  fast  as  we  are  able  to  execute  them.  I  feel  quite 
confident  that  hou.seholders  who  once  purchase  these 
fire-blocks  from  your  department  will  only  be  too 
pleased  to  become  regular  customers."  The  main 
object,  he  adds,  in  setting  up  a  wood-cutting  appa- 
ratus at  the  ])ark  is  to  help  in  the  removal  of  a  great 
jiumber  of  dead  trees  which  had  been  accumulating 
there  for  vears,  in  such  h  wav  that  the  w'ork  will  pay 
for  itself.' 

REFUSE    COLLECTION    AND    DISPOSAL. 

Margate  T.C. — It  has  been  agreed  to  purchase  an 
electric  magnetic  separator,  at  a  cost  of  £135,  for 
the  purpose  of  extracting  nails  and  kindred  articles 
from  the  ci-uslied  clinker.  It  was  stated  that  the 
separator  would  save  the  council  £400  per  anniuu  in 
normal  times, 

ROADS    AND    MATERIALS. 

Ashburton  U.D.C — The  sui^eyor,  Mr.  A.  Wilson, 
has  Ijeen  instructed  to  place  sand  or  gravel  on  the 
tarred  portions  of  the  roads  outside  the  toAvn  at  least 
twice  a  week. 

Bonsall    U.D.C. — The  surveyor,   Mr.    A.   W.   Fanis- 

worth,  reported  that  the  cost  of  steam  road  rolling 
had  gone  up  to  32s.  per  day. 

Bradford  T.C. — With  a  view  to  reducing  the  expendi- 
ture on  private  street  works  without  affecting  public 
health  or  endangering  the  safety  of  vehicidar  and 
liassenger  traffic,  the  Street,  Drainage  and  Works 
Committee  have  revisited  and  carefull.v  inspected  a 
number  of  streets.  With  regard  to  several  streets 
they  have  decided  that  the  works  already  authorised 
by  the  council,  but  not  yet  begun,  should  ju'oceed. 

Bridgwater  R.D.C — Application  has  been  made  for 
powers  to  purchase  a  depot  and  the  necessary  land 
for  carrying  out  the  Wembdon  Hill  improvement. 
Tt  is  not  proposed  to  do  the  work  till  after  the  war. 

Bromley  T.C. — Instructions  have  been  given  to  the 
borough  engineer,  Mr.  Stanley  Hawkings,  to  arrange 
for  the  whitening  of  kerbs,  dark  corners  and  refuges. 

Castlereagh  R.D.C — It  is  reported  that  the  increase 

in  the  estimate  for  maintenance  of  roads  compared 
with  last  year  was  £289,  of  which  amount  £250  was 
accounted  for  by  tar.  while  the  remainder  was  due 
to  the  increased  cost  of  labour. — It  has  been  agreed 
to  carry  out  a  widening  and  improvement  scheme  on 
Tullycornett  Brae-road. 

Chipping  Norton  T.C — The  Roads  and  Footways 
Committee  have  been  authorised  to  carry  out  repairs 
in  a  niunber  of  streets. 

Dorking  U.D.C. — The  necessary  preliminaries  are  to 

be  taken  with  a  view  to  making  up  a  number  of  the 
streets  under  the  Private  Streets  Works  Act. 

Essex  C.C — The  Highways  Committee  have  reported 
the  completion  of  the  widening  of  Crown-hill.  Eay- 
leigh,  at  an  approximate  cost  of  £1,975,  and  it  was 
decided  to  continue  the  widening  further  down  the 
hill  at  an  approximate  cost  of  £130,  inclusive  of  pur- 
chase of  land.  An  expenditure  of  £127  on  paving 
and  kerbing  at  Billericay  was  agreed  to.  Repairs  to 
Hartford  End  Bridge,  at  a  cost  of  £150,  were  sanc- 
tioned. The  full  cost  of  Ferry-lane  Bridge,  Walthara- 
stow,  was  £8.964,  the  original  estimate,  with  additions 
for  extra  foundations,  l>eing  £9,801.  The  committee 
reported  that  the  expenditure  for  the  past  half-year 
was  £88.849,  compared  with  £104,328  estimated,  a  re- 
duction of  £15.479.    This  partly  arose  through  delays 
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in  oarrying  out  road  reconstruction  works  under  the 
Koad  Board  scheme.  Tliey  estimated  that  £108.008 
will  l>e  required  for  all  purposes  during  the  ensuing 
half-year,  and  after  deducting  the  £15,479  mentioned 
the  nett  requirements  will  be  £92,529,  a  nett  decrease 
on  the  year  of  £13,373. 

Hammersmith  B.C. — A  decision  is  reported  to  have 
l>een  reached  with  the  London  and  North-Western 
Railway  Company  with  regard  to  the  improvement 
of  the  Hythe  road  approach  road.  The  total  cost  of 
the  work  is  estimated  at  £6,500. 

Hartlepool  T.C. — It  has  been  agreed  to  purchase  a 
pitve  of  land  in  front  of  Sedgewick  House  for  the 
puri)o.<e  of  street  improvement. 

Lichfield  T.C— The  Streets  and  Highways  Cutu- 
mittee  reported  that  the  city  surveyor,  Mr.  P.  A. 
Benn,  liad  called  attention  to  the  damage  to  the 
roads  caused  by  the  motor-omnibiis  service  of  the 
North  Warwickshire  Motor  Omnibus  Company.  The 
whole  of  the  roads  along  their  route  in  the  city 
showed  signs  of  damage,  and  while  he  did  not  sug- 
gest that  the  omnibus  company  were  wholly  respon- 
sible for  it,  he  did  say  that  they  were  the  worst 
offenders.  It  was  decided  to  issue  the  necessary 
licences  to  the  company  without  prejudice  to  any 
claim  for  damage  to  the  roads. 

Shoreham  U.D.C.— With  regard  to  the  repair  of 
certain  roads  whicli  had  \)een  seriously  affected  by 
extraordinary  traffic,  the  agreement  with  the  Koad 
Board  was  approved.  The  board  would  be  paying 
two-thirds  of  the  cost,  it  was  stated,  and  Shoreham's 
share  would  he  £1,392,  which  they  could  borrow  and 
lepay  in  five  years.  Every  half-year  £139  would  be 
repaid,  and  the  first  half-yearly  instalment  had  been 
included  in  the  present  Is.  rate.  This  was  appre- 
ciably below  the  average  cost  of  the  upkeep  of  these 
roads,  and  one  member  remarked  that  they  had  made 
a  splendid  bargain. 

Steyning  West  R.D.C.— -The  clerk,  Mr.  A.  Flowers, 
made  a  statement  upon  the  legal  position  respecting 
dangerous  corners  on  the  Coombes  road.  The  council 
could  purchase  a  sufficient  portion  of  the  land  to 
round  off  the  corner,  if  they  could  come  to  an  agree- 
ment with  the  landowner.  If  unable  to  arrive  at  an 
agreement,  they  would  have  to  apply,  he  thought,  to 
the  Ijocul  Government  Board,  to  put  in  force  sec.  95 
of  the  Public  Health  .\n)endment  Act,  1907.  They 
had  applied  for  power  to  put  into  force  certain  sec- 
tions of  that  .Vet,  but,  unfortunately,  not  that  par- 
ticular section.  If  they  had  that  section  in  force  if 
would  enable  them  to  get  a  Provisional  Order  and 
•  htain  compiUsory  powers.  It  was  decided  to  apply 
i'lr  the  section  to  be  put  in  force  in  their  rural  di.s- 
'rict.  It  was  also  decided  to  negotiate  with  the 
Lancing  College  authorities,  who  are  the  owners  of 
the  land,  with  a  view  of  l>eing  able  to  acquire  a 
portion  to  roinid  ofi  the  corner. 

Stockport  T.C. — Correspondence  has  taken  place 
i'Otween  the  deputy  borough  surveyor  and  the  sur- 
v.yor  to  the  Hazel  Grove  and  Bramhall  Urban  Dis- 
trict Council  (Mr.  G.  S.  Doncaster)  relative  to  the 
'listrict  council's  alternative  proposal  for  obtainin;.' 
m  outlet  on  to  Buxton-road  for  the  new  60-ft.  road 
from  Marple  by  way  of  Gipsy-lane  and  Naugreave- 
Iine,  and  the  deputy  borough  surveyor  has  been 
tuthorised  to  approach  the  landowners  interested, 
with  a  view  to  the  requisite  land  being  given  for  the 
purjjose. 

Widnes  T.C. — It  has  been  agreed  to  carry  out  the 
'•xtension  of  Stewards-lane  to  Deacon-road,  and  thence 
by  Frederick-street,  as  well  as  the  widening  of  Lower 
House-lane  from  Stewards-lane  to  Moor-lane. 

Worthing    T.C. — The    council    have    approved    the 

-econd  of  three  alternative  schemes  prepared  by  the 
liorough  surveyor.  Mr.  F.  Roberts,  for  the  widening  of 
South-street  and  Montague-street,  showing  part  of 
.Montague-street  with  a  width  of  50  ft.  and  Sonth- 
-treet  a  similar  width,  with  764  sq.  yds.  of  surplus 
land  for  disposal. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Battle  U.D.C.— -Vn  intiinalinu  has  bicii  r.rcncil 
from  the  Local  Government  Board  that  tlicy  would 
direct  an  inquii-y  to  be  made  into  the  council's  appli- 
cation for  permission  to  borrow  £950  for  works  of 
sewage  disposal.  They  added  that  the  board  niiglif 
not  sanction  the  loan  at  the  present  time. 

Beverley  R.D.C. — The  Local  Government  Board 
have  approved  th«  council's  scheme  of  sewerage  for 
I'^lloughton  and  Brant'ingham  as  generally  satisfactory, 
but  have  postponed  sanctioning  a  loan  for  the  work. 


Braintree  U.D.C.— It  has  been  decided  to  extend 
the  Chapel  Hill  sewer  as  far  as  the  Clock  House  on 
(he  Cressing-rond,  where  new  houses  are  being  built. 

Bury  T.C. — Major  Davoren,  in  submitting  the  report 
of  the  Public  Health  Committee,  said  that  they  had 
for  some  time  been  trying  to  bring  the  sanitary  con- 
dition of  the  town  up  to  the  standard  it  should  be, 
and  remove  the  slur  cast  upon  it  by  the  inspector  who 
visited  the  town.  They  were  not  going  with  a  rush, 
but  taking  it  up  piecemeal.  They  had  brought  to  the 
notice  of  certain  persons  the  insanitary  condition  of 
lavatory  accommodation  at  various  places  of  public 
entertainment,  and  weie  taking  these  in  hand  before 
dealing  with  private  dwellings.  There  were  also 
sanitary  matters  concerning  public-houses  which  they 
had  asked  to  be  remedied,  and  it  was  hoped  the  owners 
would  carry  out  the  necessary  improvements  without 
any  further  interference  on  the  part  of  the  committee. 

Easingwold  R.D.C— Mr.  F.  G.  Fairbank,  of  the 
firm  of  Messrs.  Fairbank  &  Sons,  engineers,  of  York, 
reported  that  the  StUlington  sewage  scheme  was  now 
satisfactorily  completed.  He  had  made  an  inspection 
of  the  work,  and  found  the  sewage  flowing  freely  into 
the  Foss  through  the  new  sewers.  There  were  no  signs 
of  sewage  deposited  at  the  mouth  of  the  outfall  sewer 
into  the  Foss,  and  the  ditch  near  the  back  entrance 
to  the  hall  was  clear  of  any  sewage  deposit.  From 
this  it  would  appear  that  the  new  scheme  had  entirely 
achieved  its  object. 

Milnrow    U.D.C— The   surveyor,    Mr.  K.  H.  Jones, 

lias   received    instructions   to    prepare   a    scheme     for 
sewer  extension  at  Brick  Hill  Brow. 

Romford  U.D.C.  —  A  sub-committee  has  been 
appointed  to  confer  with  a  committee  of  the  rural 
district  council  with  a  view  to  an  improvement  being 
effected  in  the  dischaige  of  the  surface-water  drains 
at  the  extreme  boundary  of  the  district. 

Sedgefield  U.D.C — A  drainage  scheme,  estimated  to 
cist   cum.  is  l<>  he  carried  nut  in  the  cliureliyard. 

WATER,    CAS,   AND    ELECTRICITY. 

Castletown  R.D.C— Tlu.  ,(.unril  liavc  accepted  the 
lender  of  .Mr.  1'.  11.  Nii.-eiil.  Haiitiy.  for  the  lighting 
of  IIh!  town  by  electricity. 

Cavan  U.D.C— Messrs.  Swiney  &  Croasdaile,  water- 
works engineers,  submitted  a  report  stating:  "As 
you  are  doubtless  aware,  the  detective  meter  has  been 
installed,  and  we  have  had  some  charts  taken  oft  by 
Mr.  Maxwell  to  indicate  the  consumption  and  waste 
in  town,  and  these  reveal  a  rather  startling  state 
of  affairs.  The  last  chart  showed  that  the  total  con- 
sumption is  15l,f)0()  gallons  per  day,  of  which  116,400 
gallons  is  absolute  waste.  In  other  words,  the  rate 
of  consumption  for  all  purposes  is  11'7  gallons  per 
head  per  day,  and  the  water  lost  is  38-8  gallons  per 
head  per  day.  The  consumption  agrees  fairly  well 
with  what  we  have  found  to  exist  in  other  towns  simi- 
larly situated,  but  the  waste  is  far  in  excess  of  what 
it  should  be,  and  points  to  great  carelessness  in  the 
use  of  the  water  in  town,  with  possibly  some  serious 
leaks  in  the  mains  themselves.  This  shows  more 
forcibly  than  any  words  of  ours  the  necessity  for 
tackling  this  part  of  the  work  with  enei'gy  and  deter- 
mination, ascertaining  where  the  waste  occurs,  and 
putting  a  stop  to  it."  They  advised  the  appointment 
of  a  water  inspector,  and  notice  of  motion  to  appoint 
such  an  officer  was  given  for  discussion  at  the  next 
meeting. 

Dunfermline  T.C. — The  Treasury  are  being  asked  to 
sanction  a  loan  of  £5,000  for  the  construction  of  a 
new  water  main  to  Rosyth. 

Kanturk  R.D.C— Subject  to  the  approval  of  the 
Local  Government  Board  it  has  been  agreed  to  accept 
a  loan  of  £2,300,  at  4  per  cent,  repayable  in  fifteen 
years,  for  the  provision  of  a  water  supply  for  New- 
inarkel. 

Newton  Abbot  R.D.C — The  council  have  completed 
a  wjitei'  sii|ip]y  srhoiuc  fur  Ilsington  and  Liverton. 

Okehampton  R.D.C. —  It  was  reported  by  the  sur- 
vrynrs  who  are  also  carrying  out  the  duties  of  the 
sanitary  inspector  during  the  war  that  the  water  sujiply 
at  Hatherleigh  and  North  Tawton  needed  "  nursing." 
With  regard  to  Hatherleigh,  it  was  stated  that  the 
supply  was  sufficient  for  domestic  purposes  if  properly 
distributed,  but  the  high  levels  were  short,  and  there 
v/as  a  good  deal  of  water  used  in  washing  motoi'-cars. 
The  clerk,  answering  a  question,  said  the  council  could 
not  prohibit  or  specially  charge  for  the  use  of  water 
for  washing  private  motor-cars.  A  case  directly  bear- 
ing on   the  point  had    been  decided  on  appeal    from 
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Harrogate,  the  Court  holding  that  this  was  a  legitimate 
use  for  domestic  purposes. 

MESCELLANEOUS. 
Cardiff  T.C. — Tlie  AVatcli  Committee  have  received 
authority  to  provide  an  installation  of  the  Gamewell 
fire-alarm  system  at  the  new  fire  station. 

Halstead  U.D.C.— The  General  Purposes  Committee 
reported  that  the  surveyor,  Mr.  W.  A.  Nicholson,  had 
purchased  a  motor  bicycle  from  iMessrs.  Day  Brothers, 
of  Earls  Colne,  for  £26.  The  chairman  e.xplained  that 
it  was  originally  decided  that  the  surveyor  should  hire 
a  motor  cycle,  but  it  was  found  that  it  cost  £2  10s. 
per  week  to  hire  the  machine,  and  that  would  go  a 
long  way  towards  its  purchase.  The  committee  there- 
fore decided  to  buy  it  outright,  and  that  had  been  done. 

Southampton  T.C. — It  has  been  decided  to  purchase 
an  Edison  electric  chassis  at  £627  for  purposes  of  a 
tower  wagon  ;  also  a  motor  generator  at  an  estimated 
cost  of  £250  for  charging  the  vehicle,  upon  the  under- 
standing that  the  Electricity  Committee  would  supply 
the  necessary  current  at  Id.  per  unit. 

Swindon  T.C. — The  corporate  seal  has  been  affixed 
to  three  contracts  with  finns  at  Gainsborough,  Leeds, 
and  Westminster,  in  connection  with  the  provision  of 
a  30-h.p.  experimental  engine  and  locomotive  boiler, 
the  fixing  of  a  5-h.p.  De  Lava)  steam  turbine  dynamo, 
and  the  supply  and  fixing  of  a  testing  wheel,  with 
motor,  at  the  engineering  laboratories  at  the  technical 
institute. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 
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SPECIAL    WORKS   DEPARTMENT. 


CONTRACT  M  &  M.  No.  29. 


CAST-IRON  WALL  SLUICES. 

The  Corporation  of  Madras  is  prepared  to  receive 
Tenders  from  competent  persons  willing  to  enter  into^ 
a  Contract  for  the  supply  and  delivery  of  fifteen  3-ft. 
diameter  Cast-iron  Wall  Sluices,  with  gunmetal  faces, 
adjustable  wedge  blocks,  pillars  and  headstocks. 

Forms  of  Tender  and  Drawing  prepared  by  J.  W. 
Madeley,  Esq.,  m.a.,  m.insi.c.e.,  m.am.soc.c.e.,  &c.. 
Special  Engineer,  Corporation  of  Madras,  may  be 
obtained  from  the  undersigned  on  payment  of  4s.  each, 
which  will  not  be  returned. 

Tenders,  accompanied  by  a  deposit  in  currency 
notes  or  a  draft  on  a  Madras  Bank  of  Rs.lOO,  should 
be  sent  direct  to  the  President,  Corporation  of  Madras, 
.so  as  to  reach  him  at  or  before  12  noon  on  the  ISth 
day  of  December,  1915. 

Early  application  is  desirable,  as  only  a  limited 
number  of  particulars  will  be  given  out. 

The  Corporation  does  not  bind  itself  to  accept  the 
lowest  or  any  Tender. 

JAMES  MANSERGH  &  SONS, 

Agents  to  the  Corporation  of  Madras. 

5  Victoria-street, 
Westminster. 
October  18,  1915. (2,745) 

"M"ORFOLK     COUNTY     COUNCIL. 
-'-"  TENDERS    FOR    GRANITE— 1916. 

The  Norfolk  County  Council  invites  Tenders  for 
the  Supply  of  Granite  for  the  year  ending  31st 
December,  1916. 

Full  particulars  can  be  obtained  from  the  under- 
signed. 

Tenders  to  be  .delivered  not  later  than  the  9th 
November,  1915. 

T.  H.  B.  HESLOP, 

County  Surveyor. 
The  Shirehouse, 
Norwich. 
October  20,   1915.  (2,747) 

"DEDDITOH  URBAN  DISTRICT  COUNCIL 
J-V  Temporary  Assistant  required  during  the  War 
in  the  Surveyor's  Department.  Must  be  familiar  with 
Building  Construction,  Drainage  Work,  Surveying, 
Draughtsman.ship,  and  general  work  of  a  Municipal 
Surveyor's  OfiSce.  Knowledge  of  Book-keeping  and 
Accounts  essential.  Applicants  must  be  ineIi.siV)le  for 
Military  Service.  Apply,  stating  age,  experience,  and 
salary  required,  together  with  two  recent  copies  of 
testimonials,  to  Mr.  O.  W.  Hobson,  Clerk  to  the 
Council,  Council  House,  Redditch.  (2.746) 


PERSONAL. 


Mr.  A.  W.  Lloyd  and  Mr.  H.  Moody,  surveyors  to 
the  Holland  County  Council,  have  each  been  voted 
a  war  bonus  of  £20. 

Mr.  T.  Owen,  of  Aberystwyth,  has  been  appointed 
surveyor  to  the  Conway  Rural  District  Council  in 
succession  to  Mr.  T.  L.  Oliver. 

Mr.  Percy  C.  Dormer,  surveyor  and  waterworks 
engineer  to  the  Chesham  Urban  District  Council, 
has  had  his  salary  increased  to  £260  per  annimi. 

Mr.  H.  W.  Caddy  has  been  appointed  temporary 
borough  surveyor  of  Lyme  Regis  during  the  absence 
of  the  borough  .surveyor,  Mr.  F.  H.  McDonnell,  on 
active  seivice. 

Mr.  W.  R.  Davidge,  district  surveyor  for  Lewishaiu, 
has  been  appointed  interim  district  surveyor  for  Wool- 
wich under  the  London  Building  Acts,  on  the  retire- 
ment of  Mr.  Alfred  Conder,  district  surveyor. 

Messrs.  A.  L.  Parker,  engineer  and  surveyor,  Oak- 
ham, and  H.  Serridge,  town  hall,  Durban,  have  been 
elected  members,  and  Messrs.  W.  O.  Coates,  town 
hall,  Buxton,  H.  Turner,  town  hall,  Kroonstaad,  and 
W.  L.  Carr,  engineer  and  surveyor,  Ruislip-North- 
wood,  associates,  of  the  Royal  Sanitary  Institute. 

Mr.  J.  P.  Bennetts,  the  Harrow  Council's  surveyor, 
i.s  a  sad  but  proud  man,  a  Harrow  correspondent 
tells  me  (says  "  The  Rambler  "  in  the  Daihi  Mirror). 
His  entire  department  has  now  enlisted  for  active 
service,  and  he  is  left  deserted  in  his  office.  Mr. 
Bennetts  himself  would  have  accepted  a  commission, 
and  only  desisted  after  considerable  persuasion  from 
the  chairman  of  the  council,  who  urged  that  he  still 
had  a  duty  to  the  town  and  that  the  work  of  his 
department  must  be  carr'ed  on. 

Pri-vate  Edgar  James  Edgar,  younger  son  of  Mr. 
James  Edgar,  of  Cronkbourne-road,  Douglas,  Isle  of 
Man,  has,  we  regret  to  state,  been  killed  in  action 
in  the  Gallipoli  Peninsula.  Private  Edgar  was  just 
twenty-nine  years  of  age.  After  completing  his  edu- 
cation at  the  Douglas  Secondary  School,  he  was 
articled  as  a  pupil  to  Mr.  A.  E.  Prescott.  then 
borough  surveyor  of  Douglas  and  now  of  Eastbourne. 
After  completing  his  articles.  Private  Edgar  held 
several  appointments  in  Canada,  and  later  in  the 
city  surveyor's  office  at  Sydney.  \t  the  outbreak 
of'  war  he  was  an  assistant  engineer  to  the  Public 
Works  Department,  New  South  Wales.  He  was 
appointed  Second  Lieutenant  in  the  Submarine  De- 
fence Force  of  Sydney  Harbour.  When  the  menace 
of  an  attack  on  the  harbour  was  removed  he  joined 
the  Infantry  at  Liverpool  Camp,  Sj'dney,  as  a 
private.  He  was  promoted  to  Sergeant.  Then  there 
came  a  call  for  signallers  for  the  operations  against 
the  Turks.  Edgar  once  more  became  a  private  in 
order  to  join  the  signalling  company,  and  was 
attached  to  the  1st  Signalling  Coriis,  4th  Battalion, 
of  the  Australian  Expeditionary  Force.  Before 
leaving  for  the  front  he  married  Miss  Madge  Lalor, 
niece  of  a  former  Speaker  of  the  Melbourne  House 
of  Assembly.  He  sailed  for  Egypt  and  then  to  the 
Gallipoli  Peninsula,  where  he  met  his  death  about 
August  9th  last.  He  was  a  keen,  all-round  sportsman 
of  considerable  merit.  Private  Edgar  was  by  ex- 
amination a  meml)er  of  the  Royal  Sanitary  Insti- 
tute, and  a  member  of  the  Institution  of  Municipal 
Engineers. 

The  council  of  the  Surveyors'  Institution  have 
nominated  Mr.  Howard  Martin,  past-president.  27 
Chancery-lane,  W.C,  as  the  representative  of  the 
institution  on  the  Tribunal  of  Appeal,  under  se.c.  176 
of  the  London  Building  Act,  1894,  to  fill  the  vacancy 
cau.sed  by  the  death  of  the  late  Mr.  Herl)ert  T. 
Steward. 

OBITUARY. 

Mr.  J.  H.  Jevons,  borough  surveyor  of  Hertford, 
died  suddenly,  we  regret  to  state,  on  the  13th  inst. 
The  funeral  took  place  on  Monday  last,  preceded  by  a 
service  in  St.  Andrew's  Church,  Hertford. 

Mr.  W.  H.  Leete,  Assoc, m.in.st.c.e.,  county  surveyor 
of  Bedford,  died,  we  regret  to  state,  on  Monday,  at 
the  age  of  sixty-eight.  He  had  held  the  office  of 
county  surveyor  for  over  twenty-five  years,  and  had 
previou.sly  been  borough  surveyor  of  Luton  for  sixteen 
years.  In  addition  to  being  an  associate  member  of 
the  Institution  of  Civil  Engineers,  Mr.  Leete  was  a 
member  of  the  Institution  of  Municipal  and  County 
Engineers,  and  a  meml?er  of  the  Royal  Sanitary 
Institute, 
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SOME  REGENT  PUBLICATIONS.* 


Struciusai-  Design.  Vol.  II.:  The  Design  of  Simple 
Structures.  By  H.  R.  Thayer.  Price  16s. 
London:  Constable  &  Co.,  Limited. 
In  this  second  volume  of  his  work  on  Structural 
Design,  the  author,  who  is  assistant  professor  of  the 
subject  at  the  Carnegie  Institute  of  Technology,  Pitts- 
burgh, Pa.,  discusses  in  some  detail  the  design  of 
several  ordinary  types  of  structure,  commencing  with 
lieam  bridges  and  plat-e  girders.  Subsequent  cliaptera 
are  devoted  to  steel  viaducts  and  elevated  railroads, 
simple  riveted  truss  bridges,  simple  pin-oonnected 
bridges,  steel  mill  buildings,  high  office  buildings, 
miscellaneous  building  work,  and  stand-pipes  and 
elevated  tanks.  In  each  case  the  treatment  is  both 
practical  and  mathematical,  and  the  work  presupposes 
that  the  reader  possesses  a  knowledge  of  mechanics, 
stresses,  and  the  mathematics  on  which  they  depend. 
The  several  chapters  are  written  in  a  lucid  style, 
which  is  no  doubt  the  result  of  the  author's  experience 
as  a  teacher,  -yvliile  a  feature  of  the  book  is  the  biblio- 
graphy and  tatjle  of  references  to  technical  periodicals 
which  accompanies  each  chapter.  Although  this 
second  volume  is  a  continuation  of  that  formerly 
issued,  which  is  assumed  to  be  in  the  reader's  pos- 
session, it  is  capable  of  independent  use,  while  the 
two  volumes  together  form  a  comprehensive  work 
which  can  be  recommended  with  confidence  to  those 
interested  in  the  problems  of  structural  engineering. 
Purification'  Plants  and  their  Operation.  By 
Milton  F.  Stein.  Price  10s.  6d.  New  York: 
.Tohn  Wiley  &  Sons. 
Jlr.  Stein  has  prepared  an  excellent  elementary 
book  on  the  subject  o£  water  purification  plants  and 
their  operation.  It  is  a  book  which  deals  not  with 
construction,  but  rather  with  the  work  of  filter 
operation.  The  first  chapter  treats  of  water  and  its 
impurities  in  a  very  elementary  way.  This  chapter 
is  all  too  short,  and  might  have  been  amplified  with 
benefit.  The  second  chapter  describes  various 
types  of  purification  plants.  It  is  fairly  compre- 
hensive, and  most  of  the  important  features  of 
typical  plants  are  discussed.  Some  of  the  examples 
chosen  are  complicated,  and  they  do  not  in  all  cases 
represent  the  best  types  of  plants  now  in  use.  The 
remaining  chapters  of  the  book  deal  with  the  general 
subject  of  operation,  and  "these  chapters  are  well 
written,  and  should  prove  of  material  assistance  to 
anyone  who  has  charge  of  a  filter.  Greater  attention 
is  given  to  the  laboratory  work  than  to  the  general 
operation  of  the  filter,  however,  and  in  this  respect 
the  book  may  Ije  considered  to  be  somewhat  un- 
balanced. The  author  has  got  together  a  good  deal 
of  up-to-date  information  culled  from  various  sources, 
and  the  method  of  presentation  is  good.  The  book 
can  be  recommended  to  all  who  are  interested  in 
the  subject  of  water  purification. 
Modern  Boiler-room  Practice  and  Smoke  Abate- 
ment. By  J.  T.  Hodgson,  a.m.i.mech.e.  Price 
3-.  6d.  nett.  London:  The  Proprietors  of  the 
li'ailu-ay  Engineer. 
This  work  forms  the  ninth  volume  in  the  publishers' 
"  Railway  series  of  text-books  and  manuals  by  rail- 
v.-ay  men  for  railway  men  and  others."  The  manage- 
ment of  a  modern  boiler-room  must  be  directed  to 
the  maintenance  of  both  safety  and  economy,  and 
each  of  these  aspects  of  the  manager's  work  requires 
a  high  degree  of  skill  and  intelligent  foresight.  In 
both  directions  considerable  assistance  may  be  de- 
rived from  this  volume,  for  the  writer  has  not  only 
succeeded  in  his  endeavour  to  treat  from  an  essen- 
tially practical  standpoint  the  operation  and  main- 
tenance of  a  modern  steam  generating  plant,  but  he 
has  also  shown  the  intimate  connection  between  the 
economics  of  steam  production  and  the  problem  of 
smoke  aliatement.  The  book  concludes  with  a 
valuable  appendix  of  practical  questions  and  answers 
intended  to  be  of  service  to  the  reader  in  aiding  him 
to  apply  the  matter  dealt  with  in  detail  in  the  pre- 
ceding chapters. 

Transactions  of  the  Institution  of  Water  Engi- 

nekrs.      Vol.     XIX.,     1914.      Edited     by     Percy 

Griffith,     M.iNST.c.E.,     secretary.       London:      St. 

Bride's  Press,  Limited. 

The  papers  contained  in  this  annual  record  include 

those  on  "  The  Stockport  Corporation  Waterworks," 

•  Any  of  the  publicatlona  reviewed,  or  referred  to  as 
received,  will  be  forwardeJ  by  the  St.  Bride's  Press,  Limited. 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 


by  T.  Molyneux;  "  Some  of  the  Characters  of  Coagu- 
lated and  Mechanically  Filtered  Water,"  by  Prof.  S. 
Delepine ;  "  The  Continuous  Aeration  and  Filtration 
of  the  Water  of  Public  Swin!ming  Baths,"  by  L. 
Holme  Lewis;  "  Notes  on  Scraping  a  15-in.  Trunk 
Main  at  Batley,"  by  S.  C.  Barrowclough ;  and  "  The 
Whitton  Pumping  Station,  Ipswich  Corporation 
Waterworks,"  by  C.  W.  S.  Oldham.  The  volume  also 
contains  other  information  in  regard  to  the  proceed- 
ings of  the  institution  during  the  year. 
Report  of  the  National    Road    Conference    and 

Exhibition,     I'giS.      Price     2s.     3d.     post     free. 

London:  The  County  Councils  Association. 
The  National  Road  Conference  and  Exhibition 
which  was  held  last  June  under  the  auspices  of  the 
County  Councils  Association  are  still  fresh  in  the 
memory  of  our  readers,  many  of  whom  will  no  doubt 
welcome  this  permanent  record  of  the  proceedings, 
which  not  only  contains  the  several  papers  that  were 
submitted,  but  also  a  verbatim  report  of  the  dis- 
cussions that  took  place.  We  may  recall  that  the 
conference  was  divided  into  four  sections.  The  first 
was  on  the  use  of  tar,  pitch  and  bitumen  in  the  con- 
struction and  maintenance  of  roads,  while  the  others 
were  on  heavy  traffic,  road  classification,  and  the 
reconstruction  of  roads  in  Belgium. 
The    Railroad    Taper.      By    Lee    Perkins.      Price 

10s.   6d.   nett.    New   York:    John   Wiley   &   Sons, 

Inc.  London :  Chapman  &  Hall,  Limited. 
This  book  has  been  prepared  in  order  to  simplify 
the  use  of  a  compound  transition  curve  of  unusual 
simplicity,  which  was  devised  some  years  ago  by 
Mr.  W.  Wood,  the  chief  engineer  to  the  Southern 
Pacific  Railway  Company.  A  brief  explanation  of  the 
taper  is  first  given,  and  to  this  the  author  adds  the 
solution  of  all  the  usual  curve  problems  as  applied 
to  tapered  curves.  The  book  also  contains  a  number 
of  tables  designed  to  enable  the  engineer  to  run  in 
tliis  series  of  compound  curves  with  the  ease  of  run- 
ning in  a  simple  curve,  and  from  a  single  setting  of 
the  transit. 
Dartmouth,  Totnes,  and  the  River  Daht.    By  J. 

Lee  Osborn.      (Cloth,  Is. ;   paper,  6d.)      London : 

Homeland  Association,  Limited. 
This  little  guide  is  issued  with  the  object  of  en- 
couraging tourists  to  become  acquainted  with  the 
charming  .scenery  and  historic  memories  of  this,  one 
of  the  most  lovely  districts  in  the  homeland.  It  is 
divided  into  two  parts  devoted  respectively  to  Dart- 
mouth and  the  lower  Dart,  and  Totnes  and  the  upper 
Dart,  and  each  contains  everything  likely  to  interest 
the  intelligent  visitor  regarding  the  history,  traditions, 
worthies,  antiquities  and  literary  associations  of  the 
neighlx)urhood  with  which  it  deals. 
Barnstaple — The  Gateway  to  North  Devon.      By 

Beatrix  F.  Cresswell.     Price  3d.  nett.     London: 

Homeland  Association,  Limited. 
This  booklet  forms  one  of  the  well-known  series  .of 
inexpensive  and  concise  guides    to    the    interesting 
towns  of  the  United  Kingdom    issued  by  the  Home- 
land Association.     It  contains  a  brief  though  accurate 
description  of  the  principal  features  of  interest  written 
in  a  readable  and  interesting  style. 
also  received. 
"  Records  of  Meteorological  Observations  taken  at 
the  Ob-servatory,  Edgbaston,"  by  A.  Cresswell.    Price 
2s.      Birmingham    and    Midland    Institute    Scientific 
Society. 


A  Glossary  of  Road  Terms  (By  H.  Percy  Boulnois, 
M.INST.C.E.,  St.  Bride's  Press,  Limited,  24  Bride-lane, 
E.C.,  price  2s.  nett).  —  The  movement  towards 
standardising  the  principal  roads  throughout  the 
United  Kingdom  has  rendered  it  necessary  to  correlate 
the  nomenclature  of  road  terms  in  use  in  different 
districts,  and  Mr.  Boulnois  has  compiled  a  glossary 
with  the  hope  that  it  may  form  a  basis  for  such  a 
correlation. — Times  Engineering  Supplement. 

Post-mortem  Praise.— Referring  to  the  encomiums 
which  we  recently  reported  were  passed  upon  a 
member  of  the  Islington  borough  engineer's  staff 
killed  in  action,  a  Canadian  contemporary  remarks:' 
"  The  '  slings  and  arrows  '  are  directed  so  fast  and 
furious  at  the  municipal  engineer  during  the  time  of 
his  ministration  upon  this  mundane  sphere  that  it 
is  refreshing  to  find  him  honoured  even  in  death. 
But  it  seems  hard  that  a  man  should  have  to  endure 
all  the  bitter  things  of  life  and  pass  out  having  a 
tithe  of  honour  only  after  it  is  too  late  for  him  to 
know  anything  about  it." 
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SHANGHAI    MUNICIPAL  OFFICERS  ON   WAR 
SERVICE. 


Up  to  September  30,  1915,  ninety-five  members  of 
the  staff  of  the  Shanghai  Municipal  Council  had  left 
on  war  service.  The  following  is  a  summary  of  the 
departments  to  which  they  belonged:  — 


Officers. 

N.C.O's 

&  men. 

Ea  route, 
rank  unknown 

Volunteer  corps  staff 

2 

— 

1 

Police 

6 

27 

22 

Health  department 

1 

2 

— 

Public  works  department 

6 

3 

2 

Electricity  department  .. 

6 

5 

3 

Educational  department 

1 

— 

1 

•   Finance  department 

4 

— 

— 

Secretariat 

2 

— 

— 

Tax  dppartment  ... 

— 

1 

— 

28 

38 

29 

SURVEYORS' 

INSTITUTION. 

The  fir.it  ordinary  general  meeting  of  the  session 
1915-lG  will  be  held  on  Monday,  November  8th,  when 
the  president,  Mr.  John  Henry  Hanson,  will  deliver 
an   opening  address.     ° 

The  chair  will  be  taken  at  eight  o'clock. 

Open  Scholarships^  1916. 
Owing  to  the  effect  of  the  war  upon  ^the  number 
and  standard  of  excellence  of  the  competitors,  the 
council  have  decided  not  to  offer  the  institution 
seholar.~hips  during  the  coming  year,  and  the  usual 
examination  in  January  will  therefore  not  be  held. 

Sessional  Progkamme. 

The  following  papers  will,  provisionally,  be  read 
at  the  ordinary  general  meetings  held  at  the  institu- 
tion on  Mondays,  at  8  p.m.,  during  the  first  part  of 
the    session:  — 

November  8,  1915,  the  president's  address. 

November  22,  1915,  "Case  Law  under  the  Finance 
Acts,"  by  E.  M.  Konstam,  barrister-at-law. 

December  13,  1915,  "  English  Timber  Industries 
and  the  War/'  by  M.  C.  Duchesne  (Fellow). 

January  10,  1916,  "  The  New  Stationery  Office,"  )iy 
Mr.  R.  M.  Kearns  (Fellow). 

January  24,  1916,  "  Practice  in  Assessing  Dilapida- 
tions," by  Mr.   C.   F.  iSlater  (Fellow). 

Februarv  7,  1916.  "Accepted  Principles  of  Town 
Planning,''  by  Mr.  W.  E.  Davidge  (Fellow). 


APPQINIMENTS  VAOANI. 

Official  and  sihilab  adteriiseubnis  eeckited  uf  io  4.30  f.k. 
on  ih0ksdat8  will  ba  insehtbd  id  ibb  following  day's  issul, 
but  those  responsible  ior  their  despatch  are  recommended 
to  arrange  that  they  shall  rtach  Thb  Sokvbyob  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  lOiS)  subject  to  later  con 
firmation  by  letter. 

ASSISTANT  INSPECTOR  OF  NUISANCES.— 
October  23rd. — Exeter  City  Council.  £80  per  annum. 
— ^Mr.  H.  Lloyd  Parry,  town  clerk. 

ENGINEERING  AND  SURVEYING  ASSISTANTS. 
— October  25th. — Corporation  of  Huddersfield.  £150 
per  annum. — Borough  Engineer,  1  Peel-street,  Hud- 
dersfield. 

ENGINEER.— October  26th.— North  Moor  Drainage 
Board. — Mr.  G.  Lovibond,  clerk.  Queen-street,  Bridg- 
water. 

FOREMAN  MAIN  AND  WATER  INSPECTOR.— 
November  1st. — Gosport  Waterworks  Company.  £150 
per  annum. — Mr.  E.  T.  Hildred,  waterworks  engineer, 
4  High-street,  Go.sport. 

DRAUGHTSMAN.— Nigerian    Railway.    £300— £350. 
'  — Crown  Agents  for  the  Colonies,  Whitehall-gardens, 
London,   S.W. 

STEAM  ROLLER  DRIVER.  —  Derbyshire  County 
Council.  30s.  per  week,  with  2s.  bonus. — County  Sur- 
vej'or,  Derby. 

QUANTITY  SURVEYOR.— Hayes  Urban  District 
Council. — ^Mr.  D.  C.  Fidler,  surveyor.  Council  Offices, 
Granee-road,  Hayes,  Middlesex. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  .and  siuilar  adtbrtisehbnts  received  dp  to  4.30  p.m. 
on  thdrsdays  will  be  inserted  in  the  following  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Bukveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  Tnay,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101*6)  subject  to  later  con- 
firmation by  letter.  

YORK.  —  November  30th. — Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums,  £100.  £50  and 
£25.— Mr.  F.  W.  Spurr,  citv  engineer,  Guildhall, 
York. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sihilar  advertisehbnts  recbitbd  dp  to  4.30  r.ii. 

ON    THURSDAYS    WILL    BE    INSERTED    IN    THB    FOLLOWING    DAY'S    ISSDB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrvbyob  office  by  noon 
on  WEDNESDAYS  to  ens ire  tlteir  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

Buildings. 

I-:D,M0XT(JN.— October  27th.— For  the  erection  of 
I  wo  temporary  ward  buildings,  for  the  Board  of 
Guardians. — Mr.  J.  C.  S.  Mummery,  architect,  13 
Fitzroy-square,  W. 

ROMNEY  MARSH.— October  29th.  — For  the  re- 
moval of  an  isolation  hospital,  for  the  rural  district 
council.— Mr.  W.  Lamacroft,  clerk.  Town  Hall,  New 
Eomney. 

DARTFORD.— November  3rd.— For  the  erection  of 
seventy-two  houses,  for  the  urban  district  council. — 
The  Surveyor. 

EDMONTON.— November  9th.— For  the  erection  of 
a  cleansing  station,  for  the  urban  district  council. — 
Mr.  Cuthbert  Brown,  engineer. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council. — Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

WILTON. — For  repairs  to  a  bridge,  for  the  rural 
district  council. — ^Mr.  E.  A.  Skelton,  district  sur- 
veyor,  Bemerton,   Salisbury. 

Engineering:   Iron  and  Steei. 

PENRITH.— October  25Ui.— Tenders  are  invited  for 
the  taking  down,  removing,  and  purchase  of  water- 
pumping  plant.— Mr.  G.  Wainwright,  clerk.  Town 
Hall. 

EDINBURGH.— October  27th.— For  supplying  400 
tons  of  cast-iron  pipes,  for  the  Edinburah  and  District 
Water  Trust.— The  Engineer,  12  St.  Giles-street,  Edin- 
burgh. 

MANCHESTER.— October  27th.— For  the  supply  and 
erection  of  coal-conveying  plant,  coal  hopper,  water 
cooler,  two  electrically  driven  circulating  water 
pumps,  and  turbine-driven  boiler-feed  pump,  for  the 
Electricity  Committee. — Mr.  F.  E.  Hughes,  secretary. 
Electricity  Department,  Town  Hall. 

KATHMINES.— October  2Sth.— For  the  supply  of  a 
niotor  generator,  for  the  urban  district  council. — Elec- 
trical Engineer,  Electricity  Works,  Rathmines. 

DONCASTER.— October  29th.— For  supplying  and 
laying  440  lin.  yds.  of  6-in.  water  main,  for  the  rural 
district  council. — Mr.  W.  E.  Crabtree.  surveyor.  Union 
Offices.  High-street. 

MALTON.— October  30th.— For  the  construction  of 
a  reservoir  and  engine-house,  supplying  and  laying 
east-iron  pipes,  and  overhauling  pumping  plant,  for 
the  rural  district  council. — Mr.  J.  Hutton.,  engineer. 
89  Westborough,  Scarborough. 

LONDON.— November  1st.— For  the  supply  of  twelve 
chassis,  for  the  Metropolitan  Asylums  Board. — Mr. 
T.  D.  Mann,  clerk.  Board  Offices,  Embankment, 
London,  E.C. 

GODALMING.— November  2nd.— For  sinking  and 
lining  a  borehole,  for  the  corporation. — Borough  Sur- 
veyor. 

FRASEEBUEGH.— November  6th.— For  the  con- 
struction of  a  corrugated  steel  and  timber  lifeboat- 
house  and  concrete  slipway,  for  the  Eoyal  National 
Lifeboat  Institution. — Mr.  J.  Wallace  Tarras,  Town 
House,  Fraserburgh. 

Roads. 

ROMFORD.- October  25th.— For  the  supply  of 
sranite,  for  the  rural  district  council. — The  Highway 
Surveyor. 
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Minutes  of  Proceedings. 


„  _      » J,       It  Is  satisfactoi'N  to  find  that, 

Sewage  Treatment     ,,,        i_    .l  i_      u" 

....    ..  although  it  has  been  necessarv 

by  Aeration.         .  °  i        x  -i. 

to  postpone   works   ot   saiiita- 

tiou  to  a  large  extent  duiiug  the  wai',  scieutifio 
investigations  in  connection  with  new  systems  of 
sewage  treatment  have  been  proceeding  as  usual, 
at  any  rate  in  one  direction.  We  refer  to  the 
method  known  as  the  activated  sludge  process  of 
sewage  pmification,  in  «hich,  by  means  of  forced 
aeration,  the  sludge  is  rendered  "  active  "  or  full 
of  nitrifying  organisms,  which  in  their  turn  effect 
the  nitrification  of  the  organic  matter  in  the 
sewage.  It  will  bo  remembered  that  this  process 
was  first  suggested  by  Dr.  G.  J.  Fowler,  and 
subsequently  developed  by  Messrs.  E.  Ai-dern, 
M.sc,  and  W.  T.  Lockett,  m.sc,  who  have  given 
the  results  of  their  work  in  several  papers  read 
l)efore  the  Society  of  Chemical  Industry.  The 
latest  of  these  was  published  in  the  Journal  of 
the  Society  of  September  SOth  last,  and  gives 
tlie  results  which  have  so  fiii-  been  obtained  in  the 
initial  production  of  activated  sludge,  the  volume 
of  ail-  essential  for  the  successful  working  of  the 
purification  process,  and  the  most  advantageous 
proportion  of  activated  sludge  to  employ.  It  \yill 
be  seen  that  these  investigations  are  proceeding 
in  an  orderly  manner.  At  the  outset  it  was 
necessary  to  establish  the  principle  of  the  process, 
and,  as  we  admitted  at  the  time,  this  was  un- 
doubtedly done  in  the  preliminary  investigations. 
It  then  became  necessary  to  ascertain  the  possi- 
bilities of  the  method  from  a  practical  point  of 
view,  and  for  this  purpose  the  questions  dealt 
with  in  the  paper  under  review  are  of  the  utmost 
importance.  In  the  future  we  shall  hope  to  hear 
of  investigations  into  the  question  as  to  what 
form  of  tank  is  most  suitable  for  the  work,  and, 
most  desirable  of  all,  whether  the  process  can  be 
can-ied  out  satisfactorily  on  the  continuous  prin- 
ciple as  well  as  on  the  fill-and-draw  method  which 
has  been  in  use  up  to  the  present.  Meanwhile 
we  have  the  satisfaction  of  knowing  that  the 
results  of  the  latest  work  demonstrate  tliat,  apart 
from  the  use  of  slui-ry  from  percolating  filters,  the 
initial  production  of  activated  sludge  can  be 
facilitated  and  obtained  with  considerably  less  air 
cost  than  originally  was  the  case ;  that  under 
certain  controlled  conditions  the  volume  of  air 
required  may  be  considerably  less  than  previously 
estimated  ;  and  that  there  is  an  economic  advan- 
tage in  employing  an  increased  volume  of  activated 
sludge,  with  special  reference  to  the  rate  of 
nitrification.  It  is  important  to  note  that  all 
these  results  refer  to  Manchester  sewage  only,  and 
that  they  will  vary  in  other  places  where  the 
sewage     is     of     a     different     character.        The 


question  ol  the  lime  taken  from  the  com- 
mencement of  operations  for  the  production  of  the 
necessary  amount  of  activated  sludge  is  of  im- 
portance in  all  cases  of  new  works,  and  also  in 
existing  worivs  where  percolating  filters  are  not  in 
use.  The  results  indicate  that  in  the  case  of  the 
Manchester  sewage  a  period  of  four  weeks  is 
required  before  thorrmgh  nitrification  of  the 
effluent  can  be  secured. 

With  regard  to  the  volume  of  a.ir  required  for 
the  ofiioient  wen-king  of  tlio  process,  it  was  stated 
in  the  earlier  papers  that,  according  to  calcula- 
tions which  had  been  made  at  that  time,  froam 
12  cub.  ft.  to  15  cub.  ft.  of  free  air  per  square 
foot  of  tank  area  per  hour  would  be  necessary. 
As  the  result  of  the  experiments  described  in 
the  latest  paper,  it  was  found  tJiat  6  cub.  ft.  of 
air  per  hour  was  not  only  sufficient,  but  that  it 
did  not  appear  to  be  beneficial  to  increase  the 
air  supi)ly  above  this  figure,  at  any  rate  so  far 
as  the  conditions  of  this  particulai-  experiment 
were  concei-ned.  Investigations  made  with  smaller 
volumes  showed  that  2  cub.  ft.  per  hour-  was  in- 
sufficient to  maintain  proper  working  conditions, 
but  that  the  effluents  produced  witli  4  cub.  ft.  per 
hour  were  only  slightly  inferior  to  those  produced 
with  6  cub.  ft.  of  free  air  per  hour.  The  authors 
rightly  point  out  that  the  amount  of  air  requu-ed 
to  produce  adequate  mixture  of  activated  sludge 
or  sewage  on  a  practical  scale  will,  of  coiu-se, 
depend  on  the  design  and  depth  of  the  tank. 
This  will  be  the  ca.se  to  an  even  greater  extent 
when  the  process  is  operated  on  the  continuous 
principle.  It  is  tlierefore  important  to  note  that, 
in  the  estimates  of  the  cost  of  aeration  which  ai'e 
given  in  the  paper,  the  depth  of  the  tank  is  taken 
as  6  ft.  In  this  connection  it  is  interesting  to 
find  that  by  the  use  of  a  much  larger  proportion 
of  activated  sludge  the  total  voluine  of  air  required 
is  reduced  by  about  25  per  cent.  We  have  pre- 
viously suggested  in  these  columns  the  probable 
importance  of  this  question  of  the  depth  of  the 
tank,  and  for  this,  as  well  as  for  other  reasons,  we 
hope  that  the  present  investigators  will  shortly 
be  able  to  continue  their  investigations  in  this 
direction.  We  have  stated  our  opinion  of  the 
valuable  work  which  is  being  done  by  Messrs. 
Ardern  and  Lockett,  and  we  need  not  do  more 
on  this  occasion  than  add,  in  conclusion,  that  the 
results  set  forth  in  this  their  latest  paper  justify 
the  most  optimistic  opinions  which  have  been 
held  by  those  who  are  watching  their  labours  with 
interest,  and  should  provide  every  encouragement 
to  them  to  continue,  with  the  same  ability  and 
devotedness  as  in  the  past,  the  work  they  have 
so  well  begun. 
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Land  valuation  ^  Although  the  principle  of 
doing  ovil  tliat  good  may  come 
is  not  one  which  conniiends 
itself  as  a  basis  of  conduct  for 
right-thinking  people,  it  is  undeniable  that  as  a 
matter  of  experience  indirect  good  does  in  fact 
from  time  to  time  emerge  from  an  undoubted 
wrong.  A  case  in  point  is  the  sanction  which  has 
been  given  by  the  Commissioners  of  Inland 
Eevenue  for  raising  technical  units  for  his 
Majesty's  Forces  from  among  those  members  of 
the  valuation  staff  whose  services  are  being 
dispensed  with  and  from  suitable  friends  intro- 
duced by  them.  The  War-  Office  has  sanctioned 
the  immediate  formation  of  Eoyal  Gai'rison 
Artillery  Siege  Batteries  (Regulars).  The  men 
are  required  to  enlist,  and  may  then  be  sent  to 
their  homes  under  Lord  Derby's  scheme  until 
there  are  sufficient  to  form  the  first  battrery,  when 
they  will  be  sent  to  the  various  coast  defences  for 
training.  These  siege  batteries  will  eventually 
be  utilised  for  manning  the  heavy  ordnance  in  the 
field.  The  duties  of  these  batt«ries  are  extremely 
interesting,  involving  work  of  a  highly  technical 
character,  such  as  mathematical  calculations,  use 
of  instruments,  and  mechanical  transport,  while 
the  rates  of  pay  are  such  that  with  allowances  a 
man  with  dependants  is  probably  in  a  better  posi- 
tion as  an  N.C.O.  than  as  a  second  lieutenant, 
taking  into  account  the  necessary  expenses  which 
must  be  incurred  by  the  latter  to  Iceep  up  his 
position. 

The  scheme  sliould  appeal  to  all  men  of  the 
surveying  and  allied  professions  who  desire  to  join 
this  arm,  as  it  ensures  social  intercourse  with 
men  they  probably  know  and  of  their  own  class. 
If  any  should  desire  to  join  the  first  unit,  they 
should  obtain  an  introduction  through  any  past 
or  present  member  of  the  Valuation  Office,  and 
apply  to  the  District  Valuer,  Finsbury  Park,  N., 
for  a  preliminaiy  fonn  of  application.  It  is  under 
stood  that  some  officers  and  N.C.O. 's  will  be 
required  for  the  units  soon  after  their  formation  if 
suitable  men  can  be  found  among  those  who  join, 
and  there  is  a  probability  that  an  eye  will  be 
kept  on  those  who  show  the  most  progress  with  a 
view  to  transfer  to  other  units  as  officers  and 
N.C.O. 's.  Mr.  Chandler,  the  district  valuer  for 
Islington,  from  whom  the  proposal  emanates,  has 
been  ably  assisted  by  Mr.  R.  W.  Cantlay,  F.s.i., 
District  Valuer's  Office,  Finsbury -square,  E.C., 
in  making  the  preliminaiw  arrangements,  and  a 
large  number  of  applications  are  already  to  hand. 
Applications  are  entered  in  the  same  order  as 
received,  so  that  those  desiring  to  join  the  first 
unit  should  lose  no  time.  We  commend  the 
scheme  to  our  readers  as  affording  a  specially 
suitable  opportunity  for  obtaining  congenial  woa'k 
in  tlie  Service  of  King  and  countrv. 


Municipal 

Engineers 

and  the  War. 


The  unique  op])yrtiniities 
jiossessed  by ,  the  municipal 
engineer  for  assisting  the  mili- 
tarv  authorities  in  this  country' 
in  various  ways  in  themselves  afforded  sufficient 
justification — if  any  were  needed — for  the  subject 
upon  which  Mr.  S.  R.  Haywood,  the  borough  engi- 
neer of  Brighouse,  addressed  the  meeting  of  the 
North-Eastern  District  of  the  Institution  of 
Municipal  and  County  Engineers  held  in  that  town 
on  Saturday  last.  The  title  of  the  paper  was 
"  The  Duties  of  a  Municipal  Engineer  in  the 
Present  War,"  and  its  first  theme  was  that  of 
municipal  economy.  Many  useful  suggestions 
were  made  in  regard,  to  matters  of  detail,  and  it 
would  be  well  if  these  were  generally  observed. 
There  never  was  a  time  when  the  old  Scottish 
proverb  '"  Mony  a  mickle  mak'  a  muckle  "  had 
greater  application  than  it  has  to-day,  and  for  our 
part  we  are  convinced  that  rigid  attention  to  what 
we  may  call  economy  in  detail  would  in  mast 
districts  have  an  appreciable  effect  upon  the  rates. 


Mr.  Haywood  uttered  a  timely  word  of  warning 
as  to  economising  on  main  road  maintenance,  a 
policy  which  is  apt  to  prove  expensive  in  the  long 
run  both  to  highway  authorities  and  the  owners 
of  vehicles.  It  must  be  remembered  that  the 
present  congestion  of  our  railways,  owing  to 
military  exigencies,  has  resulted  in  a  considera- 
able  increase  in  the  volume  of  main  road  traffic — 
a  fact  which  renders  it  more  than  ever  necessary 
to  keep  these  roads  in  a  state  of  efficiency. 

Dealing  next  with  the  direct  assistance  which 
the  municipal  engineer  can  render  to  the  military 
authorities,  Mr.  Haywood  suggested  that  theii- 
requirements  should,  as  far  as  possible,  be  antici- 
pated. For  example,  the  capabilities  of  the 
district  for  the  training  of  troops  and  the  billeting 
of  soldiers  may  be  studied  in  advance,  so  that  the 
surveyor  may  not  be  taken  by  surprise  if  appli- 
cation is  made  to  him  in  regard  to  these  matters. 
Then,  again,  suitable  areas  may  well  be  selected 
for  drill,  manneuvres,  and  trench-digging  opera- 
tions, while  the  actual  arrival  of  the  troops,  will 
open  up  innumerable  other  opportunities  for 
service.  Mr.  Haywood's  final  suggestion  was 
that  the  municipal  engineer  who  is,  either  by 
reason  of  age  or  other  circumstances,  unable  to 
join  the  Army  should  prepare  himself  to  "  do  his 
bit  "  in  the  last  resort  by  joining  the  local 
Volunteer  Training  Corps. 


The  Progress  of 

Sanitation 

in  War  Time. 


In  this  country  nearly  all 
works  of  sanitation  which  are 
not  required  for  military  pur- 
poses are  suspended  until  the 
end  of  the  war,  and  those  which  are  being  carried 
out  are  almost  entirely  confined  to  camps  and 
hospitals  for  the  wounded.  Eveiy  week  our 
columns  contain  reports  of  schemes  for  sewerage 
and  sewage  disposal  which  have  been  approved 
b,y  the  Local  Govenunent  Board  with  the  intima- 
tion that  sanction  for  the  necessary  loans  will  be 
refused  until  after  the  war,  the  intention  being  to 
reduce  to  the  minimum  all  expenditure  on  work 
not  essential  to  the  prosecution  of  the  war.  In 
Germany,  on  the  other  hand,  different  methods 
are  adopted.  We  learn  from  a  letter  to  Engineer- 
ing Record  that  Dr.  Imhoff,  the  inventor  of  the 
Emscher  sewage  tank,  who  has  been  in  France 
with  his  regiment  since  October,  1914,  has  spent 
his  period  of  leave  in  completing  designs  for  a 
large  scheme  of  sewerage.  The  writer  of  the 
letter,  INIr.  Rudolph  Hering,  the  eminent  civil 
engineer  of  Ne\v  York,  furt.her  stat«s  that  he  has 
leamt  from  other  soui'ces  that  the  German 
Government  has  been  building  a  large  number  of 
Imhoff  tanks  as  a  part  of  its  general  works  of 
sanitation  in  the  cities  of  Belgium  and  Northern 
France  occupied  by  the  German  Ai-my.  As  there 
ai-e  few  towns  in  this  region  which  possess  proper 
systems  of  sewage  disposal,  there  was  room  for 
improvement  in  the  direction  indicated,  but  it 
will  be  a  curious  state  of  affairs  if  the  German 
occupation  of  this  territory'  should  prove  to  Have 
been  beneficial  in  this  one  respect  when  our  Allies 
regain  their  temporarily  lost  province.  There  is 
also  the  question  of  patent  rights  in  connection 
with  these  sewage  tanks.  Information  on  these 
points  will  be  extremely  interesting  when  it 
becomes  available  later  on.  Meanwhile  it  would 
appear  that  the  postponement  in  this  country  of 
a  large  number  of  schemes  of  sewerage  and  sewage 
disposal  for  the  time  being  must  result  in  a  large 
amount  of  work  being  put  in  hand  when  the  war 
is  over,  and  this  should  assist  in  reducing  the 
unemployment  which  will  undoubtedly  exist  at 
that  time. 


Local  Authorities 
and  Recruiting. 


A  circular  has  this  week  been 
issued   by   the   Local   Govern- 


ment Boai'd  m-ging  local 
authorities  to  do  all  in  their  power  to  assist  the 
work  of  the  local  recruiting   authorities   in  con- 
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nection  with  what  has  come  to  be  known  as  Lord 
Derby's  scheme.  That  this  appeal  will  meet  with 
a  ready  and  willing  response  goes  without  saying, 
but  the  modus  operandi  suggested  is  not  without 
interest.  It  is  inevitable  vmder  the  scheme  that 
questions  will  arise  in  individual  cases  as  to  the 
desirabilit.\-  of  enlistment  both  in  the  case  of 
"  starred  "  men  who  wish  to  join  the  Army  and 
also  in  the  ease  of  men  not  "  staiTed,"  but  whose 
special  skill  and  knowledge  render  them  indis- 
pensable to  the  trades  and  undertakings  in  which 
they  are  employed,  and  upon  whose  technical 
capacity  the  working  of  some  iudustiy  '"ay  hinge. 
It  is  suggested  that  these  cases  should  be 
adjudicated  upon  bj'  specially  constitut-ed  local 
tribunals  to  be  appointed  by  the  local  authorities. 
It  is  pointed  out  that  the  committee  should  be  a 
small  body  and,  unless  there  ai'e  special  reasons, 
such  as  the  size  of  the  district,  should  generally 
not  consist  of  more  than  five  membei"s.  Having 
regard  to  the  functions  of  the  committee,  the 
importance  of  appointing  men  of  impartial  iuid 
balanced  judgment  is  very  j)roperly  emphasised, 
^loreover,  the  committ-ee  need  not  be  confined  to 
membei-s  of  the  council,  and  the  appointment  of 
l>ersous  from  outside  their  own  body  will  in  most 
cases  be  desirable.  The  recruiting  officer  in  the 
locality  will  not  be  a  member  of  the  committee, 
but  he  or  someone  on  his  behalf  should  be  pre- 
sent at  the  heai-ing  of  all  cases,  and  he  will  hav<.' 
the  right  to  appeal  against  any  decision  to  a  higher 
tribunal.  It  is  hoped  that  by  the  exercise  of 
tact  and  by  a  genei'al  understanding  all  men  who 
can  possibly  be  spared  \x\\\  be  spared,  and  that 
such  cases  of  reference  will  be  very  limited.  It 
is  proposed  that  an  appeal  should  lie  from  the 
decision  of  the  local  committee  to  a  district 
tribunal,  of  which  a  few,  each  having  jurisdiction 
over  a  wide  area,  will  be  appointed.  The  whole 
of  the  work  will  be  under  the  direction  of  a 
central  committee. 


Manchester 
Sewage  Disposal. 


The  annual  report  for  the 
ear  ending  Mai'ch  31st  last, 
3sued  by  the  Kivers  Depai't- 
ment  in  tlie  city  of  ^Manchester,  contains  the 
usual  well-aiTanged  report  upon  the  work  of  the 
preceding  year.  The  results  show  that  while  the 
population  connected  to  the  sewers  has  increased 
by  a  little  over  10  per  cent,  the  total  cost  per  hciul 
of  the  population,  including  capital  and  main- 
tenance charges  for  sewage  disposal,  has  been 
reduced  by  about  8  per  cent — i.e.,  from  24'2d.  for 
191-1:  to  22-2d.  for  1915.  On  the  other  hand,  the 
percentage  of  purification  of  the  raw  sewage  as 
measured  by  the  fom-  hours'  oxygen  absorption 
test,  and  also  by  the  albmniuoid  ammonia  test, 
has  dropped  by  about  8  per  cent.  The  special 
resciU-ch  work  which  has  been  carried  out  at  the 
ilanchester  sewage  works  for  some  time  was 
described  in  a  paper  whicii  was  read  by  Messrs. 
Ai-dem  and  Lockett  before  the  Society  of  Chemical 
Industry  in  November,  1914,  and  it  has  already 
been  dealt  with  in  these  pages.  Since  that  time 
satisfactory  progress  is  being  made  in  fuither  in- 
vestigations in  several  directions,  but  as  the  work 
was  incomplete  at  the  end  of  the  period  dealt  with 
in  this  report,  the  detailed  results  will  be  given 
later.  Pai-ticulars  are  also  given  of  the  Emscher 
tanks  which  have  been  installed  at  the  WithLng- 
ton  sewage  works  and  have  been  in  operation  since 
August,  1914,  but  it  was  considered  desirable  to 
defer  the  publication  of  the  chemical  and  bacterio- 
logical results  to  a  future  report. 


„     _.  ,      .  A  very  useful  outcome  of  the 

Road  Tarring  ^.^^^^j.  'j^g^ting  of  the  Eastern 
Statistics.  Sub-District  of  the  Institution 
of  Municipal  and  County  Engineers  at  Cromer  has 
been  the  tabulation  of  tlie  replies  received  from 
members  to  questions  issued  by  the  honorai-y  sub- 
district  secretary  in  regai-d  to  the  cost  of  road 


tarring.  In  addition  to  giving  bai'e  answers  to  the 
questions  submitted  many  of  the  members 
supplied  most  valuable  information  of  a  general 
nature.  For  example,  Mr.  A.  E.  Collins,  of 
Norwich,  expresses  the  opinion  that  the  effect  of 
tar-painting  on  his  roads,  which  can  dry  in  a 
reason.able  time,  is  to  apply  a  new  face  to  the 
road  yearly,  which  in  many  cases  lasts  for  a  year; 
where  it  does  not  ho  endeavours  to  patch  the  road 
before  applying  a  new  coat.  One  of  the  questions 
asked  was  as  to  the  number  of  squai-e  yards 
covered  by  a  gallon  of  tar,  and  in  regard  to  this 
i\Ir.  J.  W.  Walshaw,  of  Peterborough,  points  out 
that  the  area  varies  according  to  the  condition  of 
the  road.  Thus,  a  road  which  was  treated  a  year 
ago,  and  \\-hich  has  not  been  repaired  in  the  mean- 
time, takes  much  less  tai-  and  chips  than  ai-e 
retjuired  for  a  newly  repaired  road.  It  must  be 
borne  in  mind  that  tai'riug  is  an  operation  in 
which  present  expenditure  is  justified  by  future 
saving.  Thus,  Mr.  Cockrill  holds  the  view  that  if 
a  uuu'.adam  I'oad  in  good  condition  is  treated  in 
this  way  the  life  of  the  road  will  be  doubled, 
wliile  eousideralile  additional  saving  will  be 
effected  by  a  sul)stantial  reduction  in  the  cost  of 

cleansing. 

*  *  * 

It   affords   us   great   pleasure 

„  '^  ..  to    acquaint    our    readei-s    with 

Lilian  Bradshaw     „^^  ^_^^^  ^j^^^  ^^^  generous  inte- 

""  r,!st  taken  in  the  case  of  Mrs. 

Lilian  liradshaw,  on  whose  behalf  an  appeal  was 
made  in  these  colunms  some  weeks  ago,  has 
resulted  in  the  raising  of  a  total  sum  of  £50  5s.  6d. 
This  amount,  which  includes  a  grant  of  £15  from 
the  Orphan  Fund  of  the  Institution  of  Municipal 
and  County  Engineei-s,  has  been  of  the  greatest 
l)ossible  assistance  in  meeting  Mrs.  Bradshaw's 
inanediate  necessities,  and  she  now  desires  to 
express  her  grateful  thanks  to  all  those  who  have 
so  readily  responded  to  the  appeal.  If  there  are 
any  others  who  are  desirous  of  contributing  to  the 
fi-.i'id,  we  would  suggest  that  they  should  forward 
llieir  gifts  to  Mr,  O.  Claude  Eobson,  the  hon. 
secretiiry  to  the  Institution  Orphan  Fund.  It  has 
afforded  us  satisfaction  that  we  have  been  able 
to  render  some  small  service  in  connection  with 
this  matter,  and  if,  as  we  ventm-e  to  hope,  the 
publicity  which  has  been  given  to  the  chcurn- 
stanoes  of  this  sad  and  deserving  case — which  is 
by  no  means  unique  in  consequence  of  the  low 
salai-ies  paid  to  many  surveyors — results  in  some 
accession  to  the  ranks  of  the  regular  subscribers 
to  the  Orphan  Fund,  we  shall  feel  amply  rewarded 
f(i-r  our  efforts. 


Professional    Classes    War    Relief  .Council.  —  Our 

iv.iiUms  will  I"'  :nvaif  nl  llie  good  work  done  by  this 
liudy.  FuiuLs  are  .'^fill  urgently  needed,  as  although 
the  council  is  receiviiif,'  official  .support,  the  Cabinet 
('onu)iittee  make  it  dependent  upon  equal  funds 
being  obtained  from  private  sources.  It  is  therefore 
|)roiJO.sed  to  hold  a  great  Christmas  in  Wartime  Sale 
at  the  Albert  Hall,  under  the  patronage  of  H.M.  the 
Queen.  H.M.  Queen  Alexandra,  and  other  members 
of  the  Royal  Family.  In  order  to  secure  the  interest 
of  tlie  different  professions,  separate  committees,  re- 
|iresentiiig  doctors,  lawyers,  architects,  and  others 
have  been  set  up,  including  a  Surveyors'  Committee, 
poniposed  of  representatives  of  the  Surveyors'  Insti- 
tution, tlie  Auctioneers'  and  Estate  Agents'  Institute, 
the  Land  Agents'  Society,  and  the  Quantity  Sur- 
veyors' Association.  At  the  first  meeting  of  the  Sur- 
veyors' Committee,  the  hon.  secretary  of  which  is 
Mr.  A.  Goddard,  secretary  to  the  Surveyors'  Insti- 
tution, it  was  decided  that  each  society  should  cir- 
culate particulars  of  the  sale  among  all  their  members 
with  a  view  to  interesting  them  and  their  families  m 
securing  articles  for  the  sale,  and  disposing  of  tickets 
and  thus  insuring  a  good  attendance.  Mr.  Goddard 
informed  the  committee  of  the  steps  he  had  already 
taken  to  bring  the  matter  to  the  notice  of  members 
of  his  institution,  and  particularly  of  the  efforts  made 
to  secure  the  co-operation  of  the  provincial  com- 
mittees. It  was  decided  that  other  societies  should 
be  asked  to  act  on  similar  lines. 
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Construction  and  Maintenance  of  Rural  Higliways.' 


By   ALFKEi)   DliYLAND,    m.inst.c.e.,    County   Sui-veyor  of   Siu'rey,   England;    Mi 
the   Advisory  Eugiueeriug   Uommittee  of  the  Eoad  Board. 


iher  of 


Tlie  author'.s  practical  experience  in  the  construc- 
tion and  maintenance  of  roads  has  been  entirely 
gained  in  England.  During  the  past  twenty-five 
years  he  lias  been  successively  assistant  county  sur- 
veyor of  Kent,  and  county  .surveyor  of  Hereford- 
shire, Wiltshire  and  Surrey.  The  first  and  last 
counties  are  suburban  in  parts  bordering  on  the 
Metropolis;  the  two  intermediate  counties  are  almost 
entirely  agricultural.  During  the  six  and  a-half 
years  the  author  has  been  in  Surrey  the  automobile 
traffic  has  immensely  increased,  and  now  forms  by 
far  the  larger  percentage  of  the  traffic.  In  some 
cases  the  horse-drawn  vehicles  only  amount  to  13 
per  cent  in  number  and  7  per  cent  in  weight  of  the 
total  of  the  two  kinds  of  traffic. 

As  weather  influences  form  such  a  large  factor  in 
the  durability  of  all  kinds  of  road  surfaces,  it  is  de- 
sirable that  Congress  should  be  reminded  of  the  con- 
ditions that  obtain  in  this  country.  The  average 
rainfall  varies  in  different  parts  of  the  country  from 
20  in.  to  35  in.  (50-S8  cm.),  but  rises  to  about  75  in. 
(187  cm.)  in  the  mountainous  portions.  The  general 
average  over  the  greater  part  of  the  country  is 
probably  round  about  28  in.  (70  cm.);  measurable 
rain  falls  on  about  180  days  in  the  year,  there  being 
a  large  proportion  of  days  when  the  roads  remain 
damp  in  consequence  of  the  humidity  of  the  atmo- 
sphere. The  roads  are  generally  bordered  by  hedges 
and  trees,  which  tend  to  encourage  dampness  by 
excluding  sun  and  wind. 

The  temperature  ranges  from  135  deg.  Falir.  (57-2 
deg.  Cent.)  maximum  sun  heat  on  road  surface  to 
a  minimum  of  aboTit  14  deg.  Fahr.  (-10  deg.  Cent.), 
or  a  range  of  approximately  120  deg.  Fahr.  (48'8  deg. 
Cent.).  Hard  frosts  are  seldom  of  long  duration,  but 
for  the  five  months  from  November  to  March  morn- 
ing frosts  and  subsequent  thaws,  often  attended  by 
slight  rain,  bring  about  very  unfavourable  conditions 
for  maintenance.  At  rare  intervals  frosts  of  several 
weeks'  duration  are  experienced,  but  for  the  last  tew 
years  the  winters  have  been  of  a  generally  mild 
character. 

For  the  better  understanding  of  English  condition.s 
the  author  desires  to  point  out  that,  owing  to  the 
very  complete  network  of  highways  existent  in  all 
parts  of  the  country,  there  is  very  little  new  construc- 
tion of  raral  roads,  except  such  as  ai'ises  from  the  de- 
velopment of  new  centres  of  population.  Almost  all 
the  main  traffic  arteries  consist  of  the  old  turnpike 
roads  which  were  either  newly  formed  between  1730 
and  1840,  or  improved  from  previously  existing  high- 
ways during  that  period.  The  general  formation  of 
these  roads  consists  of  an  aggregation  of  gravel  or 
broken  stone  on  the  natural  soil,  except  in  districts 
where  granite,  limestone,  or  sandstone  rocks  prevail, 
where  pitched  foundations  obtain.  The  thickness  of 
the  crusts  varies  considerably, "  according  to  the 
nature  of  the  subsoil  and  the  traffic  conditions  to 
which  they  have'been  subjected,  but  in  general  terms 
they  may  be  said  to  range  from  6  in.  (15  cm.)  on 
chalk  and  dry  gravel  to  15  in.  or  18  in.  (37  cm.  or 
45  cm.)  on  the  clay  and  other  wet  soils.  Where 
pitching  exists  it  ranges  in  thickness  from  4  in. 
(10  cm.)  to  9  in.  (22  cm.).  From  a  considerable  ex- 
perience of  maintenance  on  both  kinds  of  foundation 
the  author  prefers  for  general  stability  the  pitching 
method  to  the  macadam  aggregate,  although,  with 
adequate  side  support,  the  latter  is  found  to  afford 
a  quite  satisfactory  base  for  all  but  the  very  heaviest 
traffic  conditions. 

The  district  or  branch  roads  are  very  similar  to 
the  main  traffic  arteries,  except  that  pitching  is 
seldom  found,  as  their  growth  from  tracks  to  hard- 
metalled  roads  has  been  of  a  more  haphazard  cha- 
racter than  in  the  case  of  the  old  trunpikes,  and  the 
thickness  of  road  crust  is  seldom  as  great. 

CONSIRUCTIOM    OF    BTJRAL    HIGHWAYS. 

Very  little  change  has  been  made  in  recent  years 
in  the  methods  of  constructing  new  roads,  except  to 
provide  a  somewhat  greater  depth  of  foundation. 
The  general  practice  after  grading  the  soil  bed  is  to 
lay  "  hard  core,"  composed  of  old  concrete,  hard 
burnt-brick  rubbish,  or  rubble  stone,  and  consolidate 
by  rolling  to  the   required   thickness,   which   ranges 

*  Paper  submitted  to  the  International  Engineering 
Congress  at  San  Francisco. 


from  6  in.  (15  cm.)  to  12  in.  (30  cm.),  ac-cording  to  the 
nature  of  the  subsoil  and  the  traffic  to  be  expected. 
The  former  thickness  is  often  considered  sufficient  on 
chalk  or  dry  sand  or  gravel,  and  the  latter  is  used 
on  clay  and  wet  soils,  where  the  bottom  3  in. 
(7i  cm.)  is  often  composed  of  ashes,  which  is  found 
useful  to  form  an  absorbent  base  and  to  prevent  clay 
from  being  squeezed  up  among  the  hard  core  in  the 
process  of  rolling. 

Where  clean  ballast  is  available  at  a  reasonable 
price  it  woidd  probably  be  found  cheaper  to  form  a 
Portland  cement-concrete  base,  and  in  the  author's 
opinion  the  tendency  will  be  in  that  direction.  In 
suburban  districts  this  has  been  done  in  a  few  cases, 
and  quite  recently  some  reinforcement  of  the  wire- 
mesh  type  has  been  used.  The  concrete  method  of 
(nundationing  is,  in  the  author's  opinion,  preferable 
tn    till-    hard-core    method   where    a   tar-macadam    or 

l.itn iniis  paving  is  to  form  the  surface,  provided  a 

siilticieiil.  thickness  of  pavement  is  laid  to  permit  of 
some  resilience. 

For  water-bound  surfaces,  6  in.  (15  cm.)  is  the  usual 
consolidated  thickness  of  metal  imposed  upon  the 
foundation  course,  the  bottom  3  in.  (7.',  cm.)  l>eing 
generally  of  an  inferior  material  to  the  wearing 
surface. 

Nearly  all  newly  formed  water-bound  roads  are 
now  surface  dressed  with  hot  tar  and  chippings,  or 
coarse  sand  on  completion.  Two  dressings  are  gene- 
rally given  the  first  year  and  one  in  succeeding  years 
during  the  life  of  the  coating. 

For  roads  required  to  sustain  a  great  deal  of  motor 
traffic,  tar-macadam  is  generally  used  for  the  surface, 
in  which  case  the  thickness  is  not  less  than  3  in. 
(7i  cm.),  but  preferably  4  in.  (10  cm.).  The  most 
satisfactory  material  for  the  purpose  is  blast-furnace 
slag,  as  it  has  the  property  of  forming  a  homogeneous 
mass,  retains  its  life,  and  forms  a  very  waterproof 
and  durable  wearing  surface.  The  gauges  generally 
employed  are  2i  in.  (5^  cm.)  for  base,  1^  in.  (3i  cm.) 
to  i  in  (IJ  cm.)  for  topping,  with  a  little  i  in.  (IJcm.) 
as  filling  material.  An  alternative  method  is  to  lay 
the  main  coating  of  mixed  grades  from  2Jin.  (5i  ciu.) 
down  to  i  in.  (li  cm.),  with  a  little  i  in.  ('95  cm.)  to 
fill  the  voids.  For  3  in.  (7i  cm.)  pavements  the  author 
prefers  this  method,  but  for  4  in.  (10  cm.)  the  former. 

Limestone  tar-macadam  on  the  same  system  of 
laying  has  been  largely  used,  and  where  the  situation 
is  well  exposed  to  quick  drying  influences  has  been 
found  very  successful  provided  the  traflBc  is  not  too 
lieavy. 

Granite  tar-macadams  have  also  been  largely  used, 
but  the  results,  on  the  whole,  have  not  been  satis- 
factory, the  failures  far  exceeding  the  successes.  It 
is  far  more  susceptible  to  sun  heat  than  the  slag  or 
limestone,  permitting  considerable  movement  under 
heavy  wlieels  in  sunnner,  and  it  is  far  from  waterproof 
in  winter.  Its  use  in  any  but  exposed  situations 
and  under  quite  light  traffic  the  author  considers  will 
lead  to  disappointment;  at  any  rate,  that  has  been 
his  experience,  based  on  a  great  variety  of  instances. 

To  a  very  limited  extent,  pitch-grouted  granite  has 
been  used  as  an  alternative  to  tar-macadam,  but  the 
tendency  to  corrugate  in  hot  weather  is  a  great  draw- 
back to  this  metliod  of  construction.  In  the  author's 
opinion  this  is  due  to  the  excessive  amount  of  matrix 
tised  to  fill  the  voids,  notwithstanding  which  it  is 
difficult  to  secure  complete  waterproofing  in  winter, 
and  an  irregular  texture  of  surface  is  often  expe- 
rienced in  consequence  of  a  perfectly  regular  distri- 
bution of  the  matrix  not  always  being  obtained. 
The  author  ventures  to  suggest  that  the  method  is 
crude  in  its  execution  and  uncertain  in  results,  and 
will  not  survive  in  the  march  of  progress. 

Another  method  adopted,  more  particularly  in  dis- 
tricts where  horse  traffic  is  in  the  ascendant  and  on 
steep  gradients,  is  the  use  of  binders  for  macadam 
of  the  nature  of  slow-setting  cements,  such  as  Eoc- 
mac,  Ferromac  and  Vianex.  These  meet  with  con- 
siderable favour  in  the  Midlands  and  the  North, 
and  undoubtedly  serve  a  useful  purpose  in  holding 
the  material  firmly  in  place,  thus  lengthening  the 
wear  of  the  macadam.  The  road  produced  is,  how- 
ever, by  no  means  free  from  dust,  and  palliatives 
have  to  be  used  where  the  automobile  traffic  is 
appreciable. 

For  the  heaviest  class  of  traffic,   and   i>articularly 
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on  'bvis  routes,  double-course  pavements,  consisting 
of  an  asphaltic  or  bituminous-binder  course,  carrying 
a  carpet  coat  of  asphaltic  material  are  used.  The 
durability  of  this  form  of  construction  is  expected  to 
be  great.  The  drawback  apj^ears  to  be  the  liability 
to  slight  surface  corrugations  of  the  natxire  of  short 
waves  or  ripples. 

WIDTH    OF    CAEBIAGEWAYS. 

There  is  a  general  tendency  to  increased  width,  as 
it  is  found  desirable  to  enable  the  traffic  to  distribute 
itself  over  the  full  width  of  the  road. 

Taking  the  English  Road  Board  forms  as  a  basis 
for  instances  of  traffic,  the  following  widths  are 
found  the  most  suitable  for  main  arteries  in  country 
roads:  — 

Up  to  3,500  units  per  day  of  sixteen  hours  (approxi- 
mately 170,000  tons  per  yard  width  per  annum),  30  ft. 
(SI 2  metres). 

Up  to  2,500  units  per  day  of  sixteen  hours  (approxi- 
mately 150,000  tons  per  yard  width  per  annum),  24  ft. 
(7-29  metres). 

Up  to  1,000  units  per  day  of  sixteen  hours  (approxi- 
mately 50,000  tons  per  yard  width  per  annum),  21  ft. 
(,6-38  metres). 

Up  to  700  units  per  day  of  sixteen  hoxirs  (approxi- 
mately 38,000  tons  per  yard  width  per  annum),  18  ft. 
(5"47  metres). 

The  author  is  strongly  of  opinion  that  the  latter 
width  is  the  minimum  reqviired  for  any  considerable 
automobile  traffic,  but  for  branch  roads  carrying  only 
a  small  amount  it  may  be  reduced  to  14  ft.  (4-25 
metres).  Narrow  carriageways  tend  to  undue  wear  by 
tracking  of  the  centre  portion,  a  form  of  wear  which 
it  is  very  diflBcult  to  sati.sfactorily  repair. 

CAMBEBS. 

Tlie  latest  practice  in  this  respect  is  to  keep  the 
cross-fall  as  little  as  possible,  to  enable  the  full 
width  of  road  to  be  used.  Cross-falls  range  from  1  in 
28  to  1  in  36,  according  to  the  relative  smoothness  of 
surface  of  the  coating  material,  the  latter  grade  being 
used  for  asphaltic  surfaces. 

MAINTENANCE    OF     EXISTING     HIGHWAYS. 

In  this  country,  with  its  complete  network  of 
roads  existing  before  the  advent  of  self-propelled 
traffic,  the  question  of  maintenance  has  always  been 
the  most  important  one,  and  has  resulted  in  many 
progressive  changes.  From  the  passing  of  the  first 
Motor  Car  Act  in  1896,  legalising  the  lighter  form  of 
self-propelled  vehicle,  there  was  a  steady,  but  slow, 
growth  of  this  kind  of  traffic;  but  it  did  not  become 
sufficiently  great  to  cause  any  extensive  trouble  until 
about  1903.  when  tracking,  potholing,  and  general 
disintegration  of  surface  became  a  serious  factor,  and 
the  dust  nuisance  caused  a  great  outcry.  This  led 
to  the  adoption  of  surface  treatment  with  tar  and 
similar  compounds,  which  undoubtedly  resulted  in 
the  practical  abolition  of  the  dust,  nuisance  in  its 
acute  form,  and  also  in  its  result  lengthened  tlie 
durability  of  the  water-bound  coatings.  Up  to  the 
present  day,  on  sound  crusts  in  fairly  dry  situations, 
a  water-bound  macadam  road  surface  tarred  each 
year  is  found  to  be  the  most  economical  and  satis- 
factory form  of  road  where  the  traffic  does  not  exceed 
a  maxinnun  summer  traffic  of  about  1,300  units,  or, 
say,  1,200  tons  per  day,  and  a  winter  traffic  of  about 
60  per  cent  of  this  maximum  on  a  20  ft.  (6  metres) 
width  of  carriageway.  In  a  situation  which  is  per- 
manently damp  throughout  the  winter  months  this 
limit  may  ijrove  somewhat  too  high  to  give  satisfac- 
tory results,  as,  ere  the  winter  is  over,  the  tarred 
surface  becomes  practically  destroyed,  and  before  the 
weather  becomes  sufficiently  dry  to  enable  retarring 
to  take  place  the  disintegrating  effects  of  traffic  on 
the  damp  surfaces  are  rapid.  This  is  particularly  so 
if  there  is  any  large  proportion  of  rubber-tyred  heavy 
vehicles,  such  as  motor  'buses  or  lorries. 

The  general  tendency  of  road  maintenance  on 
rural  highways  during  the  last  ten  years  has  been  to 
change  the  surfaces  in  the  following  order,  according 
to  the  severity  of  traflSc  conditions:  — 

(1)  Substitution  of  the  hardest  granites  for  lime- 
stone and  flints  on  water-bound  roads. 

(2)  Surface  tarring. 

(3)  Tar-macadams  composed  of  blast-furnace  slag, 
limestone,  and  granite  and  cementitious  binders, 
such  as  Eocmac,  Ferromac  and  Vianex,  or  pitch- 
grouted  granite. 

(4)  Asphaltic  carpet  coats,  1  in.  to  li  in.  (2-5  cm. 
to  3-8  cm.)  in  thickness,  on  existing  wafer-bound 
macadam  base. 

(5)  Two-course  pavements  of  tar,  pitch  or  bitu- 
minous macadam  base  with  1  in.  (2'o  cm.)  carpets  of 
asphaltic  facing  material  thereon. 


The  large  growth  of  llie  heavier  class  of  motor 
vehicle,  such  as  tlie  5-tun  loi-ry,  the  'buses,  and  de- 
livery vans,  during  tlie  last  three  or  four  years  has 
rendered  the  difficulty  of  maintenance  much  greater. 
When  these  units  reach  an  appreciable  proportion  of 
the  traffic,  water-bound  macadam,  even  if  surface 
tarred,  soon  becomes  distorted,  and  its  renewal  is 
practically  impossible,  as  new  coatings  are  corrugated 
before  the  water  used  in  consolidation  has  dried  out. 
The  two-course  pavement  with  asphaltic  carpet  is 
now  being  largely  adopted  on  important  roads  to 
meet  this  condition,  and  especially  on  country  motor- 
'bus  rentes.  One-course  asphaltic  macadams  have 
been  tried,  but  in  few  cases  have  they  had  a  long 
life  under  heavy  traffic,  as  the  winter  traffic  tends  to 
unseal  the  surface  to  some  extent  and  gradual  dis- 
integration follows. 

Some  of  the  county  councils  and  the  larger  town 
authorities  have  recently  established  their  own 
plants  for  the  manufacture  of  bituminous  macadams 
and  asphaltic  carpets.  Among  the  chief  reasons 
inst'gating  this  departure  was  the  difficulty  of  getting 
repairs,  such  as  small  patchings  and  trenchings, 
made  good  at  a  reasonable  price.  In  many  cases, 
too,  there  are  local  supplies  of  suitable  sands  avail- 
able which  can  be  utilised  in  the  manufacture  of 
asphaltic  mater-ials  and  conveniently  distributed 
from  local  centres  by  means  of  petrol-driven  motor 
lorries.  Moreover,  the  men  engaged  in  this  work  can 
l>e  found  employment  during  the  winter  months  on 
other  work  in  connection  with  roads,  an  advantage 
which  is  not  always  open  to  the  contractor,  who 
eitlier  has  to  retain  men  whom  he  cannot  profitably 
employ  or  run  the  risk  of  losing  them  when  the 
season  for  asphaltic  work  conies  round  again.  It 
is  expected  that  tlie  larger  authorities  will  be  able 
to  effect  a  considcraljle  reduction  in  the  cost  of  paving 
works  for  these  reasons. 

The  lateral  retention  of  road  crusts  has,  during 
the  last  year  or  two,  become  a  pressing  question., 
owing  to  the  heavier  vehicles  largely  keeping  to  tHT' 
sides  of  the  roads  to  avoid  the  continual  pulling  in 
for  faster  vehicles  to  pass.  On-  country  roads 
bordered  only  by  grass  margins  it  has  been  found 
tliat  the  crusts  tend  to  push  out  into  the  margin. 
Such  margins  have  always  proved  an  unsatisfactory 
finish  for  bituminous  coatings,  and  this  has  led  to 
the  more  important  lengths  being  kerbed  with  granite 
kerbs  bedded  on  concrete.  The  author  has  lately 
adopted  a  continuous  reinforced  in  situ  submerged 
concrete  kerb  for  the  purpose  of  affording  support  to 
road  crusts  where  bituminous  pavements  are  being 
laid.  These  kerbs  are  of  a  minimum  depth  of  9  in. 
(22J  cm.),  and  width  of  4  in.  (10  cm.),  and  are  rein- 
forced with  two  rows  of  i  in.  ("63  cm.)  steel  rods. 
The  top  edge  of  the  kerb  is  set  at  the  proper  level  to 
form  the  abutment  to  the  face  of  the  asphalt  or  tar- 
macadam  coating.  With  cement  at  38s.  ($9.12)  per 
ton,  ballast  about  7s.  ($1.68).  and  labour  averaging 
about  4s.  6d.  ($1'.08)  per  day,  the  cost  complete  works 
out  at  about  18d.  (36  cents.)  per  yard-run,  or  the 
equivalent  on  a  8-yd.  (7-2  metres)  width  of  carriage- 
way, of  about  5d.  (10  cents.)  per  yard  super. 

The  author  suggests  this  method  of  retention  is 
particularly  valuable  where  the  road  consists  only  of 
macadam  aggregate  without  any  supporting  pitching 
or  thrust  blocks. 

SMALl   REPAIRS. 

The  author  finds  that  prompt  and  skilful  attention 
to  small  surface  repairs  is  becoming  more  and  more 
important  as  automobile  traffic  increases.  It  is  most 
necessary  to  secure  the  prolonged  life  of  pavements. 

In  this  country  it  is  customary  to  have  what  is 
known  as  a  "  lengthman,"  who  has  charge  of  from 
2  up  to  5  miles  (3^2  k.  to  8  k.),  according  to  the  im- 
portance of  the  road.  His  duty  is  to  keep  his  length 
neat  and  tidy,  and  execute  small  patching  repairs 
directly  a  slight  defect  appears,  for  which  purpose 
he  is  kept  supplied  with  suitable  patching  materials. 
All  patches  have  to  be  neatly  cut  out  to  a  sufficient 
depth  to  permit  of  a  proper  key  being  obtained,  and 
the  material  is  consolidated  with  a  rammer  or  hand- 
roller. 


Single-deck    Motor   'Buses   in    Brighton.— For  some 

years  the  traffic  requirements  in  the  hilly  districts 
of  the  town  and  residential  suburbs  have  presented 
various  difficulties.  The  heavy  cost  of  working  either 
trams  or  'buses  on  these  routes  has  rendered  the 
traffic  unremunerative.  An  experimental  service 
with  single-deck  motor  'buses  initiated  a  few  weeks 
ago  has  (says  the  Daily  Telegraph)  proved  so  successful 
that  it  is  now  being  developed,  and  it  is  expected 
that  it  will  solve  the  problem. 
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The  Oxidation  of  Sewage  wittiout  tlie  Aid  of  Filters/ 

PART   III. 

By  E.   AKDERN,  m.sc,   and  W.   T.   LOCKETT,  m.sc. 


In  the  concluding  paragraphs  of  a  paper  presented 
to  this  section  of  the  society  in  November  last  it 
was  stated  that  attention  was  being  devoted  to  cer- 
tain fa<;tors  controlling  the  activated  sludge  process 
of  sewage  purification,  which  has  been  developed  by 
the  authors. 

It  is  proposed  in  the  present  communication  to 
give  the  results  which  have  so  far  been  obtained  in 
regard  to — 

(1)  The   initial   production   of    activated   .sludge; 

(2)  The  volume  of  air  essential  for  the  successful 
working  of  the  purification  process; 

(3)  The  most  advantageous  proportion  of  activated 
.-ludge  to  employ; 

together  with  a  description  of  certain  experiments 
relating  to  the  purification  of  a  dilute  domestie 
sewage. 

(1)   PRODUCTION     OP    ACTIVATED     SLUDOE. 

In  the  original  experiments  described  in  Part  I. 
of  this  series  of  papers  the  activated  .sludge  was 
olitained  in  the  following  manner :  Manchester 
sew-age  was  continuously  aerated  until  complete 
nitrification  ensued.  At  the  end  of  this  period  the 
clear  oxidised  liquor  was  removed  by  decantation  and 
a  further  sample  of  raw  sewage  aerated  in  contact 
with  the  original  deposited  matter  until  the  sewage 


As  this  method  of  producing  activated  sludge  only 
applies  where  percolating  filters  are  available,  it 
was  important  to  investigate  the  possibility  of 
accelerating  the  rate  of  production  of  activated 
sludge  from  the  sewage  ■p^r  sc. 

Quite  early  in  the  course  of  the  investigation  of  the 
activated  sludge  method  of  purification  of  sewage 
it  was  observed  that  a  sludge  capable  of  eiiecting 
satisfactory  clarification  of  sewage  and  of  promoting 
a  vigorous  carbonaceous  fermentation  could  be  pro- 
duced by  subjecting  successive  volumes  of  sewage 
to  periods  of  aeration  not  exceeding  forty-eight  hours. 
It  appeared  from  these  early  experiments  that  pos- 
sibly nitrifying  power  could  be  imparted  to  this 
partially  activated  sludge,  and  although  the  diffi- 
culty of  establishing  healthy  growths  of  nitrifying 
organisms  in  the  presence  of  excessive  quantities  of 
nitrogenous  organic  matter  was  known,  this  ques- 
tion seemed  worthy  of  investigation. 

The  possible  means  of  rendering  partially  activated 
sludge  completely  active  were  first  of  all  studied  in 
tlie  laboratory.  Under  suitable  temperature  condi- 
tions it  was  found  that  this  could  be  effected  by 
treatment  of  the  sludge  with  successive  volumes  of 
sewage  which  in  each  case  were  aerated  continuously 
until   complete  nitrification  was  obtained. 


Table    I.— Manchester    Sewage. 
Besults  in  parts  per  100,000. 


Period  1. 

Period  2. 

Period  3. 

Aeration-2I  hours. 

Aeration— 9  hours. 

Aeration — 6,  6,  and  4  hours. 

Raw 

sewage. 

Effluents  obtained 
using; — 

Haw 

sewage. 

Effluents  obtained 
usine:  — 

Eaw 

Effluents  obtained 
using  :— 

Diffused 

Plain  pipe 
aeration. 

Diffused 

Plain  pipe 
aei-ation. 

Diffused 

Plain  pipe 
aeration. 

Four    hours'  ojtygen  absorption 

Free  and  saline  ammonia 

Albuminoid  ammonia      

Suspended  matters  ;— 

Mineral       

Organic       

Total 

'.:5-(37 

1-19 

13-1 
IS'ii 

3-27 

.     3-M 

(1-335 

11 

0-7 
1-8 

373 
0-39 

1-6 

1-S 
3-4 

10-76 
3-86 
0-94 

6-6 
10-3 
16-9 

2-13 

2-86 
n-17 

'■',' 
1-6 

2-44 

0-24 

1-4 
1-S 
3-2 

12-27 
3-67 
1-07 

8.6 
12-9 
21 -.S 

2-26 
3'.=i0 
0-24 

0-6 
0-7 
1-3 

2-.99 
3-34 
0-33 

1-6 
2-4 
4-0 

was  again  completely  nitrified.  This  method  of 
treatment  was  repeated  a  numljer  of  times,  with  the 
retention  in  each  ease  of  the  deposited  solids. 
Working  in  this  manner,  it  is  obvious  that  a  con- 
siderable amount  of  tinie  must  elapse  before  a  quan- 
tity of  activated  sludge  has  accumulated  sufficient  to 
deal  effectively  with  the  .sew-age,  with  consequent  con- 
siderable expenditure  of  air  in  proportion  to  the 
volume  of  .sewage  dealt  with  in  the  meantime.  The 
time  required  for  the  production,  by  this  method,  of 
an  effective  quantity  of  activated  sludge  will  vary 
naturally  with  the  character  and  composition  of  the 
sewage  dealt  with.  In  the  case  of  Manchester 
sewage,  the  production  of  an  adequate  supply  of 
sludge  requires  a  period  of  at  .least  six  months. 

As  noted  in  Part  II.  of  this  series  of  papers,  slurry 
or  humus  from  eflncient  percolating  filters  forms  a 
good  starting  point  for  the  rapid  production  of  acti- 
vated sludge.  On  aerating  such  material  in  contact 
with  raw  sewage,  an  initial  deflocculation  effect  is 
observable.  Within  a  reasonable  period  of  time, 
dependent  upon  the  state  of  oxidation  of  the  slurry, 
nitrification  of  the  sewage  is  obtahied,  and  after 
dealing  with  a  few  successive  volumes  of  sewage, 
under  favourable  temperature  conditions,  the  slurry 
Incomes  thoroughly  activated  and  capable  of  pro- 
ducing well  clarified   and  highly  nitrified  effluents. 

In  connection  with  the  use  of  slurry  it  is  im- 
portant that  it  should  be.  as  far  as  possible,  free 
from  grit.  &c.,  resulting  from  the  disintegration  of 
the  filtering  media,  which  is  liable  to  cause  difH- 
culty  in  connection  with  the  circulation  of  the 
activated  sludge. 

*  From  the  Journal  of  the  Manchester  Section  of  the 
Society  of  Chemical  Industry,  September  30th  last. 


With  a  view  to  oljtaining  reliable  quantitative 
data  in  regard  to  tlie  time  required  to  produce  acti- 
vated sludge  in  bulk  l)y  this  method,  and  also  to 
determine  the  total  sludge  production  from  a  given 
volume  of  .sewage,  a  carefully  controlled  outdoor 
experiment  was  carried  out  on  similar  lines.  For 
this  purpose  two  50-gallon  casks  were  employed, 
similar  to  those  used  in  the  outdoor  experiments 
de.scribed  in  a  previous  paper.  The  two  casks  were 
subjected  to  similar  working  conditions,  except  as 
regards  the  means  of  aeration.  In  the  one  cask  the 
air  was  admitted  through  a  porous  tile  of  1  sq.ft.  area; 
in  the  other  cask  aeration  was  effected  through '  a 
plain  pipe.  The  bottoms  of  the  casks  in  each  case 
were  so  constructed  as  to  ensure  complete  admixture 
of  the  accumulated  sludge  and  sewage. 

For  the  production  of  partially  activated  sludge 
the  casks  received  in  the  early  stages  one  filling  of 
raw  sewage  per  day — twenty-one  hours'  aeration  and 
two  hours'  settlement  being  allowed — for  twelve  suc- 
cessive days.  At  the  end  of  tliis  i^eriod  sectional 
samijles  showed  that  clarification  of  the  sewage 
could  be  obtained  with  a  reduced  aeration  period. 
Accordingly  the  period  was  reduced  from  twenty-one 
to  nine  hours,  the  casks  thus  receiving  two  fillings 
per  day.  Shortly  afterwards  the  casks  were  operated 
in'the  following  manner:  — 


Filling. 

Aeration  period. 

Settlement. 

7.0  a.m. 
2.0  p.m. 
10.30  p.m. 

7.0-11.0  a.m. 

2.0—8.0  p.m. 

10.30  p.m.-4.30  a.m. 

11.0  a.m.— 1.0   p.m. 
8.0—10.0  p.m. 
4.S0— 6.30  a.m. 
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Throughout  the  above  operations  three-fourths 
only  of  the  total  contents  of  the  casks  was  removed 
at  each  discharge. 

Working  in  the  manner  described,  in  twenty-six 
days  each  cask,  having  received  forty-eight  fillings, 
had  dealt  with  approximately  1,600  gallons  of  sewage, 
and  the  volume  of  sludge  accumulated,  measured 
after  two  hours'  settlement,  was  equal  to  18-6  per 
cent  of  the  total  contents  of  the  cask.  Determina- 
tions of  the  suspended  matters  of  the  sewage  dealt 
with  and  of  the  resulting  effluents  showed  that  the 
amount  of  sludge  obtained  was  practically  equiva- 
lent to  the  suspended  solids  removed  from  the 
sewage. 

At  this  point  it  was  considered  advisable  to  com- 
mence the  complete  activation  of  the  sludge  accu- 
mulated. 

In  Table  I.  are  given  the  results  of  the  treatment 
of  sewage  during  this  initial  accumulation  of  partially 
activated  sludge. 

In  connection  with  the  complete  activation  of  the 
sludge,  accumulated  as  described  previously,  owing 
to  the  fact  that  excess  of  air  was  employed  in  each 
case^  little  difference  was  observed  in  the  results 
obtained  with  the  two  methods  of  aeration  em- 
ployed, and  accordingly  the  account  of  this  part  of 
the  work  is  confined  to  the  experiment  using  diffu.=ed 
air. 

For  this  conversion  the  partially  activated  sludge 
was  continuously  aerated  in  contact  with  sewage 
until  nitrification  was  complete.  The  first  volume 
of  sewage  thus  dealt  with  required  a  period  of  fifteen 
days.*  During  this  interval  there  was  initially  a 
definite  nitrogenous  fermentation  of  the  partially 
activated  sludge,  as  indicated  by  a  considerable  rise 
in  the  free  and  saline  ammonia  content,  as  will  be 
seen  from  the  following  analytical  returns  of  samples 
taken  periodically. 


Results  in  parts  per  100,000. 


Tablk    III.— Sludge  Prodcction— Manchester  Sewage. 
Keaxilts  in  parts  per  100,000. 


- 

Haw 

sewage. 

After 
.5  days' 
aeration. 

After 
7  days' 
aeration. 

After    - 
12  days' 
aeration. 

After 
14  days- 
aeration. 

Free  ami  saline 

Nitrite  and  ni- 
trate in  terms 
ofNH3 

:;-oo 

7-28 

0-ct; 

8-86 
0-57 

6-70 

1-so 

IL'-Kll 

The  nitrated  effluent  resulting  from  the  above 
treatment  was  removed  by  decantation  and  replaced 
by  a  further  volume  of  raw  sewage.  Three  days' 
continuous  aeration  was  sufficient  to  complete  the 
nitrification  ot  this  volume  of  sewage.  No  evidence 
of  ammoniacal  fermentation  of  the  sludge  was  ob- 
.served  during  this  period.  Repeating  this  method 
of  operation,  it  was  found  that  a  succeeding  volume 
of  sewage  was  fully  nitrified  in  about  twenty-.*ix 
hours,  and  subsequently  the  aeration  period  required 
for  farther  volumes  of  sewage  was  reduced,  with  the 
result  that  within  a  period  of  four  weeks  from  the 
commencement  of  the  complete  activation  of  the 
sludge,  entirely  satisfactory  results  were  obtained 
with  an  eight  hours'  aeration  period.  Shortly  after- 
wards the  aeration  period  was  further  reduced  to 
six  hours. 

Once  having  obtained  the  sludge  in  a  state  of  com- 
plete activation,  the  volume  of  which  amounted  to 
25  per  cent  (measured  after  two  hours'  settlement), 
an  endeavour  was  made  to  determine  the  amount  of 
sludge  resulting  from  the  treatment  of  a  definite 
volume  of  sewage,  and  also  to  follow  the  question 
of  the  nitrogen  content  of  the  sludge  in  relation  to 
the  total  nitrogen  content  of  the  sewage. 

At  the  commencement  of  the  experiment  a  careful 
determination  was  made  of  the  volume  of  sludge 
and  of  the  amount  and  character  of  the  solid  content. 
The  cask  fitted  with  the  diffuser  was  then  continu- 
ously operated  over  a  period  of  seven  days.  Aera- 
tion periods  varying  from  six  to  eight  hours  were 
found  sufficient  to  produce  well-nitrified  effluents 
with  a  very  low  free  and  saline  ammonia  content. 
At  the  conclusion  of  this  period  of  working,  the 
volume  and  character  of  sludge  were  redetermined. 
The  whole  of  the  data  thus  obtained  are  given  in 
Table  III. 


- 

Eaw  sewage. 

Effluent. 

Average  total  solids        

In  suspension 

In  solution        

Orgimic  nitrogen  (Kjeldahl)    

109-0 
33-7 
85-3 
1-72 

74-(t 
2-0 

72-0 
0-25 

Volume  of  sludge  (after  two  hours' 
settlement) 

Sludge  in  cask       

Water  content      

Specific  gravity     

Weight  of  dry  matter    


jomniencement 
of  experiment. 


52J  litres 
97*6  percent 


At  end  of 
experiment. 


88|  litres 

97*6  per  cent 

1-009 

2,147  grm. 


Total  volume  of  sewage  dealt  with   =1,558  litres. 

Total  weight  of  solids  calculated  from  suspended 
matters  in  sewage  and  effluent  =  (23-7- 2-0)  x  15-88  = 
345  grms.  Mineral— 149  grms.  Organic  and  volatile 
—196  grms.) 

Weight  of  solids  calculated  from  increase  in  sludge 
=  2,147-1,291  =  856  grms.  (Mineral  —  372  grms. 
Organic  and  volatile — 484  grms.) 


Analysis  op 

Sludge. 

- 

At 
commencement 
of  experiment. 

At  end  of 
experiment. 

Mineral  matter     

Organic  matter     

Total  nitrogen      

Greasy  matter  (CCl,  extract) 

Per  cent. 
14(; 
55-4 

3-80 
4-30 

Per  cent. 
44-1 

55-9 

3-51 
3-80 

litrogen  in  sewage  = 


Grms 

26-8 

effluent  =     3-9 

22-9 


*  In  this  case,  to  obtain  a  completely  nitrified  effluent  it 
was  necessary  to  add  quantities  of  alkali  (NaiCoj)  from 
time  to  time  as  required. 


According  to  the  above  results  the  sludge  produc- 
tion was  equivalent  to  24-5  tons  of  sludge  (calculated 
as  containing  90  per  cent  water)  per  1,000,000  gal- 
lons of  sewage  dealt  with. 

Reference  to  the  figures  obtained  shows,  however, 
a  considerable  discrepancy  between  the  amounts  of 
solid  matter  removed  from  the  sewage  and  that  found 
in  the  resultant  sludge,  even  after  allowing  for  the 
complete  removal  of  colloid  matter  from  the  sewage. 

In  the  absence  of  further  evidence  the  authors  do 
not  feel  justified  in  drawing  any  definite  conclusions 
in  regard  to  sludge  production  and  amount  of  nitro- 
gen recovered. 

USB     OF     MINERAL     PRECIPITATES. 

In  the  course  of  the  laboratory  experiments  pre- 
viously referred  to,  extended  trials  were  made  of  the 
effect  of  the  use  of  mineral  precipitates— e.?., 
hydroxides  of  iron  and  aluminium— during  the 
initial  accumulation  of  partially  activated  sludge. 
This  series  of  experiments  was  undertaken  with  a 
view  to  ascertain  whether  the  increased  surface 
action  afforded  by  the  bulk  of  precipitate  employed 
was  advantageous  in  regard  to  the  purification 
effected  and  to  the  rate  of  activation  of  the  sludge. 

So  far  as  Manchester  sewage  is  concerned,  the 
results  obtained  indicated  that  no  material  advantage 
in  regard  to  either  of  these  questions  ensued  from 
the  employment  of  such  precipitates  in  the  manner 
stated;  in  fact,  with  the  precipitated  hydroxides  a 
defloeculating  action  was  frequently  obtained,  with 
the  production  of  a  distinctly  turbid  effluent.  The 
addition  of  a  small  proportion  of  thoroughly  acti- 
vated sludge  prevented  this  deflooculation  and  pro- 
duced  well-clarified   effluents. 

Similar  experiments  to  the  above  were  carried  out 
with  a  very  dilute  domestic  sewage,  which  is  re- 
ceived at  the  Davyhulme  works  from  the  parish  of 
Davyhulme.  In  this  series  of  experiments  a  pre- 
cipitate of  manganese  hydroxide  was  employed 
instead  of  alumina,  having  in  view  the  possibility 
of  the  catalytic  action  of  iron  and  manganese  salts. 
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For  the  purpose  of  studying  the  effect  of  mineral 
precipitates  on  the  production  of  activated  sludge, 
the  "original"  method  was  reverted  to,  in  which 
the  sewag©  was  continuously  aerated  until  the  nitri- 
fication was  completed. 

No  appreciable  difference  was  observed  in  the  time 
thus  required  for  the  sewage  alone,  as  compared 
with  the  samples  of  sewage  to  which  hydroxide  of 
iron  and  manganese  respectively  had  lieen  added. 
It  was  found,  however,  that  in  the  case  of  the  con- 
trol lexperiment— i.e.,  sewage  alone— a  rather  longer 
aeration  period  was  required  for  the  succeeding 
volume  of  sewage.  The  differences  exhibited  in  the 
rate  of  production  of  activated  sludge  were  not  such 
as  to  render  the  adoption  of  such  hydroxides  de- 
sirable. With  a  dilute  domestic  sewage  of  the  cha- 
racter of  the  sewage  dealt  with,  a  period  of  con- 
tinuous aeration  of  three  weeks  only  was  required 
for  the  complete  oxidation  of  tlie  first  volume  of 
sewage,  and  subsequently  the  times  required  for  the 
complete  nitrification  of  succeeding  volumes  of 
sewage  diminished  very  rapidly,  with  the  consequent 
production  of  a  considerable  bulk  of  activated  sludge 
within  a  reasonable  period  of  time. 

During  the  course  of  the  experiments  the  alternate 
method  of  activated  sludge  production  described 
previously  was  also  employed,  which  demonstrated 
that  a  greater  bulk  of  activated  sludge  could  be  pro- 
duced in  a  similar  period  of  time  as  compared  with 
the  original  method,  and  in  the  meantime  consider- 
ably increased  volumes  of  sewage  had  been  dealt 
with. 

Further  experiments  in  regard  to  the  possibly 
catalytic  action  of  oxides  of  manganese  added  under 
varying  conditions  have  yielded  negative  results. 

Before  leaving  this  section  relating  to  Davyhulme 
parish  sewage,  it  may  be  of  interest  to  give  some 
results  which  have  been  obtained  in  the  purification 
of  this  sevv^age. 

These  results  confirm  the  statement  made  in  pre- 
vious papers  that  the  period  of  aeration  required 
for  the  purification  of  a  sewage  by  the  activated 
sludge  process  naturally  depends  upon  the  strength 
arid   character  of  the   sewage   dealt   with. 

Throughout  extended  trials  with  .this  class  of 
sewage  no  difficulty  arose  in  regard  to  the  main- 
tenance of  the  complete  activity  of  the  sludge,  both 
as  regards  clarification  and  nitrification. 


Uitcd,  and  for  these  experiments  three  aerating 
ves.sels  were  used,  filled  with  equal  volumes  of  a 
mixture  of  sewage  and  activated  sludge.  The  volume 
of  sludge  in  each  vessel  was  strictly  one-fourth  of 
the  volume  of  sewage  dealt  with.  Through  the  three 
aerating  chambers,  on  the  average  13,  27  and  6 
cub.  ft.  of  air  per  hour  per  square  foot,  &c.,  were 
passed  respectively  for  a  period  of  four  hours,  when 
samples  were  taken  and  the  oxidation  effected  in 
each  was  determined  by  analysis. 

To  arrange  for  the  respective  mixtures  of  sludge 
and  sewage  to  receive  the  required  amounts  of  air, 
the  aerating  vessels  before  each  experiment  were 
filled  with  tap  water  and  the  mercury  regulation 
columns  roughly  adjusted  to  allow  the  required 
amounts    of    air    to    pass   through    the    porous    tiles. 


Diagram  1. — AiiRATioN    Apparatus 
Top  Removed). 


CFront  and 


A' finer  adjustment  was  then  made,  according  to  the 
measurements,  of  the  amounts  of  free  air  issuing 
from  each  vessel. 

Having  fixed  the  mercury  levels  so  tliat  the  re- 
quired amount  of  air  for  each  vessel  was  obtained, 
the  tap  water  was  replaced  by  the  mixture  of  sludge 
and  sewage.  Throughout  the  experiments  particular 
care  was  taken  that  the  amount  of  air  passing 
through  the  liquids  per  minute  should  Ije  fairly  con- 
stant for  each   vessel,   and  careful   measurements  of 


TaULE   IV.— DiVTHCLME   PARISH   SeWAGE. 

Results  in  parts  per  100,000. 
iults  obtaiued  when  working  with  aeration  periods  of  : 


3  hours. 

2  hours. 

1  boirr. 

Temperature  18=  C.    Proportion  of  sludge  to 
sewage  approx.  1  :  4. 

4  fillings  per  day. 

5  fillings  per  day. 

5  fillings  per  day. 

Baw 
sewage 

Effluent 
plain  pipe 
aeration. 

Eaw 
sewage 

Effluent 
plain  pipe 
aeration. 

Raw 
sewage. 

Effluent 
plani  pipe 
aeration. 

Diffused 

Four  hours' oxygen  absorption      

Free  and  saline  ammonia      ..] 

Albuminoid  ammonia...          ' 

Nitnte  >  i    4.             ,  ,--, 

Nitrate  1°  *<=™^  °f  NH3     

Dissolved  oxygen  absorbed  5  days  at  18"  C 

2-01 
1-66 

0-i2 

( 

0-50 
0-0.3 
0-06 
0-015 
1-55 

3-88 
2-37 
0-64 

0-M 
0-43 
0-07 
0-07 
1-09 
0-96 

1-81 
2-36 
0-285 

0-57 
1-90 
0-09 

n-02 

0-4<i 
1-85 

0-M 
1-54 
0-07 
0-05 
0-75 
1-20 

(•2)   VOLUME    OF    AIR    REQUIRED    FOR    THE    EFFICIENT 
WORKING     OF     THE     PROCESS. 

In  the  previous  experimental  work  the  volume  of 
air  employed  for  aeration  purposes  was  always  at 
■  least  sufficient  to  obtain  complete  admixture  of  the 
activated  sludge  and  sewage.  As  stated  in  the  earlier 
papers,  this  volume  varied  from  12  to  15  cub.  ft.  of 
free  air  per  square  foot  of  tank  area  per  hour. 

The  cost  of  the  purification  process  will  be,  of 
course,  largely  controlled  by  the  volume  of  air  re- 
quired, and  therefore  it  became  important  to  deter- 
mine, if  possible,  the  minimum  air  supply  neces- 
sary for  the  maintenance  of  the  purification  process. 

In  the  following  paragraphs  are  described  labora- 
tory experiments  undertaken  to  obtain  data  in  re- 
gard to  this  que.stion  of  air  supply.  For  the  purposes 
of  these  experiments  it  was  necessary  to  design  an 
apparatus  in  which  the  volume  of  air  could  be  regu- 
lated and  controlled  so  as  to  admit  certain  definite 
volumes  of  air  to  various  aeration  vessels. 

The  con.struction  of  tlie  apparatus  employed  will  lie 
.seen  from  the  following  diagrams. 

Tlie  aeration  vessels  were  contained  in  an  enclosed 
chamber,   the  _  temperature   of   which,    could    be   regu- 


the    an)0unts    of    free    air   were    made    at    lea.^t   twice 
during  each  experiment. 


'         ."".'■. ;  jAtBAnON 
I        :      ..,'^  Vessel  { 

f"     ■  -}       PabaffiNj 


Diagram  2. — Showing    Arrangement    for 
Regulating  Air  Supply. 


Tlie    following    t;ible    contains    tbe    average    results 
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of  a  series  of  experiments  using — (1)  the  iisual ;    (2) 
excessive;  (3)  reduced  amounts  of  air:  — 


TiBiE  V. -Manchester  Sewai; 
Results  in  parts  per  100,000. 


Raw 
sewage. 

Effluents  obtained  after  i 
hours'  aeration. 

Usual 
supply. 

Excessive 

air- 

suppl.v. 

Reduced 
supply. 

Four  lioors  oxygen  absorp- 
tion 
Free  and  saline  ammonia  .. 
Albuminoid  ammonia 
Kitrite  and  nitrate  as  NHj 

Average  amount  of  air  used 
in  cubic  ft.  per  sq.  ft. 
tank  area  per  hour 

8-12 

3-33 

0-84 

lo+ 

1-03 
0-12 
1-56 

13 

1-63 

1-03 
0-13 
1--W 

1-40 

1-03 
0-13 
1-62 

The  oxidation  of  the  free  anmionia  in  particular 
has  l)een  taken  as  the  guide  to  studying  the  effects  of 
varying  amounts  of  air,  and  in  tlie  preceding  table 
a  remarkable  similarity  of  results  is  shown,  so  that 
it  does  not  api>ear  to  be  beneficial,  under  the  con- 
ditions of  experiment,  to  increase  the  air  supply 
above  6  cub.  ft.  i>er  hour,  &c.  Further,  excessive 
amounts  of  air  appear  to  have  a  slight  detrimental 
effect  on  the  clarity  of  the  effluent. 

Having  found  that  under  the  conditions  of  experi- 
ment 6  cub.  ft.  of  air  per  hour,  &c.,  ensured  efficient 
working  of  the  process,  it  became  of  interest  to 
ascertain  whether  the  air  could  )>e  even  further 
reduced. 

Further  experiments  were  therefore  made,  using 
6.  4  and  2  cub.  ft.  of  air  per  hour,  &c.,  and  the  fol- 
lowing are  the  average  results  obtained:  — 

Tablk  VI, — Manchester  Sewage. 
Results  in  parts  per  100,000. 


Raw 
Sewage 

Effluents  obtained  with  4 
hours'  ai'ration  using;— 

- 

6 

4          1          2 

cubic  ft.  of  air  per  hour  per 
sq.  ft.  tank  urea. 

Four  hours'  oxygen  absorb- 

tion 
Free  and  saline  ammonia  .. 
Albuminoid  ammonia 
Nitrite  and  nitrate  as  NU, 

10-67 

3-46 

1-08 

1-41 

1-67 
012 
1-60 

1-40 

1-83 
0-13 
1-41 

1-47 

2-33 
0-17 
0-73 

Astonishing  purification  was  obtained  with  the 
lurther  reduction  in  the  air  supply,  and  the  results 
given  above  show  that  even  2  cub.  ft.  of  air  per  hour, 
&c.,  was  sufficient  to  produce  a  vigorous  carbon- 
aceous fermentation.  It  will  be  seen,  however,  that 
the  reduction  of  air  supply  from  6  to  4  cub.  ft.  per 
hour,  &c.,  had  a  slight  inimical  effect  on  the  amount 
of  nitrification  obtained,  and  with  the  further  reduc- 
tion to  2  cub.  ft.  i>er  hour,  &c.,  a  very  perceptible 
diminution  in  the  amount  of  nitrate  produced  was 
observed.  Two  cubic  feet  of  air  i^er  hour,  &c.,  was 
insufficient  to  maintain  complete  admixture  and  cir- 
culation of  the  sludge  and  sewage,  and  consequently 
a  certain  proportion  of  the  active  sludge  was  re- 
moved from  the  sphere  of  action.  Under  working 
conditions  the  banks  of  sludge  thus  formed  would 
eventually  become  deoxygenated  and  would  be  liable 
to  give  rise  to  secondary  changes  inimical  to  clari- 
fication and  nitrification.  It  may  be  taken  therefore 
that  the  results  given  for  "  2  cub.  ft.  of  air  per  hour, 
&c.,"  could  not  be  maintained  under  ordinary 
working  conditions. 

From  the  foregoing  results  it  appears  that  the 
minimum  amount  of  air  required,  under  the  condi- 
tions of  experiment,  to  obtain  the  maximum  oxida- 
tion of  sewage  is  approximately  6  cub.  ft.  per  hour 
per  square  foot  of  tank  area,  only  slightly  inferior 
effluents  being  produced  when  using  4  cub.  ft.  of  air 
i:>er  hour. 

From  a  consideration  of  the  whole  of  the  results 
obtained  when  using  varying  amounts  of  air,  it  has 
been  concluded  that  the  minimum  air  supply  neces- 
sary to  maintain  the  maximum  rate  of  oxidation  of 
the  sewage  does  not  exceed  the  amount  of  air  which 
is  required  to  obtain  an  adequate  mixture  of  the 
sludge  and  sewage. 


The  amount  of  air  required  to  produce  adequate 
mixture  of  activated  sludge  and  sewage  on  the  prac- 
tical scale,  of  course,  will  depend  upon  the  design 
and  depth  of  tank  used.  Observations  made  during 
large-scale  experiments  indicate  that  the  original 
estimate  of  12  to  15  cub.  ft.  of  air  per  hour  per  square 
foot  of  tank  area  certainly  need  not  be  exceeded. 

PROPORTION     OF     ACTIVATED     SLUDGE     10     SEWAGE. 

In  the  experimental  work  previously  published  the 
proportion  of  sludge  to  sewage  in  general  varied  from 
1:4  to  1:3  (measured  after  two  hours'  settlement). 
The  former  proportion  was  usually  employed,  as 
satisfactory  results  were  obtained  within  a  reason- 
able aeration  period  withoiit  requiring  an  excessive 
tank  capacity. 

The  results  of  certain  experiments,  however,  led 
111  a  reconsideration  of  the  question  of  the  most 
advantageous  proportion  of  activated  sludge  to 
employ,  particularly  with  reference  to  the  purifi- 
cation of  a  sewage  liable  to  contain  apprecialile 
quantities  of  irdiibitory  trade  effluents. 

For  the  purpose  of  obtaining  information  with  re- 
gard to  this  question,  the  apparatus  described  in  the 
previous  section  was  employed.  Preliminary  trials 
with  excessive  volumes  of  activated  sludge  indicated 
that,  from  the  point  of  view  of  practicability,  when 
working  on  the  fill  and  draw  system,  the  proportion 
of  1  volume  of  sludge  to  1  volume  of  sewage  should 
not  be  exceeded,  mainly  on  account  of  the  difficulty 
of  settlement  of  the  sludge. 

The  detailed  investigation  was  tlierefore  confined 
to  a  study  of  the  effect  of  varying  the  proportions  of 
tlie  activated  sludge  present  from  1:4  to  1:1.  In 
each  experiment  the  same  sample  of  sewage  was 
aerated  in  the  aeration  vessels  with  a  definite  pro- 
portion of  sludge,  with  an  air  supply  sufficient  to 
allow  complete  circulation  of  the  sludge  and  sewage. 

In  Table  VII.  are  given  the  average  results  of  the 
aeration,  for  stated  periods  of  time,  of  Manchester 
sewage  mixed  with  varying  proportions  of  activated 
sludge. 

It  will  l)e  .seen  that  with  the  proportion  of  sludge 
to  sewage  of  1  to  4  a  maximum  aeration  period  of 
four  hours  was  allowed.  As  the  proportion  of  sludge 
was  increased  the  niaxinuim  aeration  period  allowed 
was  reduced  in  proportion  to  the  reduction  in  voluiiii.^ 
of  sewage  dealt  with,  and  thus  the  results  obtained 
with  the  maximum  aeration  period  represent  in  each 
case  a  similar  air  expenditure.  In  the  experiments 
where  increased  volumes  of  sludge  were  employed 
samples  were  taken  at  intervals  during  the  total 
aeration  period. 

A  general  consideration  of  tliese  results  shows  that 
better  effluents  can  be  obtained,  without  an  increased 
expenditure  of  total  volume  of  air,  by  using  higher 
Ijroportions  of  sludge  than  those  which  had  been 
employed  previously.  The  activated  sludge  used 
throughout  was  free  from  ammonia  and  in  a  high 
state  of  activity. 

It  is  very  difficult  to  say  with  any  certainty  what 
will  be  found  the  most  advantageous  proportion  of 
activated  sludge  to  employ  on  the  working  scale, 
as  so  many  factors  are  involved — e.y.,  character  of 
sewage,  maintenance  of  the  activity  of  sludge,  air 
supply,  tank  capacity,  degree  of  purification  re- 
quired, &c.  From  a  consideration  of  the  available 
data  it  has  been  concluded,  however,  that  in  the 
case  of  Manchester  sewage  considerable  advantage 
would  result  from  increasing  the  proportion  of  acti- 
vated sludge  from  1:4  to  at  least  2 :  3.  Reference  to 
Table  VII.  will  show  that,  wlien  working  with 
this  last  proportion  of  sludge,  a  two-hour  aeration 
period  yields  a  superior  effluent  to  that  obtained 
with  a  four-hour  aeration  period  when  a  sludge  pro- 
portion of  1 :  4  is  employed. 

PROVISIONAL    ESTIMATE    OF    COST    OF    AERATION. 

The  experiments  described  previously  render  it 
possible  to  estimate  approximately  the  volume  of 
air  required  for  the  purification  of  a  given  voUune  of 
sewage. 

In  consultation  with  Mr.  S.  L.  Pearce,  city  elec- 
trical engineer,  Manchester,  and  Dr.  Gilbert  J. 
Fowler,  consulting  chemist,  rivers  department,  Man- 
chester Corporation,  a  provisional  estimate  of  the 
cost  of  aeration  has  been  made  on  the  basis  of  these 
determinations,  which  have  been  translated  by  an 
expert  in  pneumatic  engineering  into  terms  of  power 
required.  The  latter  figures  have  been  confirmed  by 
information  obtained  through  the  courtesy  of  Mr. 
A.  E.  Collins,  city  engineer,  of  Norwich. 

For  the  purpo.se  of  the  (irovisional  estimate  given 
in     Table      VIII.,     the     depth      of      the      aeration 
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tank  has  been  assumed  to  be  6  ft.,  and  the  cost  of 
electricity  0-5d.  per  unit  (k.w.h.). 

Under  working  conditions  it  would  scarcel.v  be 
practicable  to  receive  the  purified  effluent  as  fai'  as 
the  sludge  level,  and  therefore  a  margin  of  fi  pei- 
cent  and  10  per  cent  by  volume  has  been  allowt^d  in 


the   activated   sludge  method  of   sewage   purification 
is  eminently  a  ijractical  process. 

Tlie  authors  are  again  indebted  to  Dr.  Gill>ert 
Fowler  for  his  continued  interest  iu  the  research,  to 
the  Worshipful  Company  of  Grocers  for  extended 
facilities,  and  to  the  Rivers  Committee  of  the  Man- 


Table   VII.— Manchester  Sewaqe.     Varying  Proportions  of  Sludgk  and  Sewage. 
Results  in  ports  per  100,000. 


20  vols,  of 

sludge  to 

30  vol--,  of  sludge  to 

40  vols,  of  sludge  to 

50  vols,  of  sludge  to 

80  vols,  of 

70  V 

>ls.  of  sewage. 

60  vols,  of  sewage. 

TM  vols,  of  sewage. 

sewage. 

Raw 

sewage. 

Effluents  obtained  after  aerating  for  :  — 

4  hrs. 

2.i  hrs. 

3  hrs. 

3J  hrs. 

2  hrs. 

2.1  hrs. 

3  hvs. 

U  hrs. 

2  hrs. 

2    hrs. 

Four  hoiird'  oxygen  absorption 

l:;-41 

i-w 

1-47 

1-4.'; 

1-50 

1-39 

1-29 

1-21 

1-29 

1-30 

1-19 

:!71 

1-H3 

1-49 

1-23 

0-96 

1-14 

0-84 

0-54 

0-33 

0-57 

0-39 

l-lt_; 

0-19 

0-13 

0115 

0-llB 

0-11 

0-10 

0-115 

0-115 

0-12 

0-10 

Nitrat^e}-*-»-f^B^       

\ 

0'14 

l-:.;i 

0-13 
1-40 

0-13 
1-71 

0-14 
1-94 

0-13 
1-59 

0-14 
1-99 

014 
2-21 

O'U 
1-67 

0-14 
1-91 

0-14 
216 

Percentage  purifioatiou  of  raw  sewage 

(1)  4  hoars' oxygen  absorption      ... 

«il 

S3 

88 

S8 

89 

90 

90 

90 

90 

91 

(2)  Albuminoid  ammonia     

84 

90 

91 

;hi 

90 

Percentage  loss  of  ammonia       

51 

60 

67 

7-t 

72 

77 

S.'i 

77 

85 

S9 

ammonia  oxidised  (NO,.  NO.) 

41 

41 

50 

56 

4ti 

"'' 

63 

.>- 

57 

62 

the   two   respective  estimates,   using   20   and   40   per 
cent  activated  sludge  (see  cols.  1  and  2). 

The  tank  capacity  of  the  two  estimates  works  out 
similar,  and  has  been  arrived  at  by  calculations 
according  to  the  following  cycle:  — 


Pilling       

Aeration     

Settlement 

Discharge 

Number  of    fiiliogs    per 

day 
Volume  of  sewage  dealt 

with  per  sci.  ft.  of  tank 

area  per  day 


20  per  cent  sludge. 


;?i^ 


40  per  cent  sludge. 


f  "'""'<^^)  5  hours 
2  hours        (       ^0 

4.1 


In  estimating  the  cost,  allowance  has  been  made 
for  friction  in  air  pipes  and  diffusers.  The  actual 
cost  of  the  aeration  process  naturally  depends  on  the 
aeration  period  required,  which,'  as  previously 
stated,  will  vary  with  the  strength  and  character 
of  the  sewage  dealt  with.    The  periods  given  in  the 


Chester  Corporation  for  permission  to  publish  the 
results  of  the  work  which  has  been  carried  out  at 
the  corporation   .sewage  works,   Davyhulme. 


Manchester  Car-shed  Accommodation. — The  formal 
opening  took  placf  on  Tuesday  of  the  Hyde-road, 
Manchester,  car-shed  extension  and  new  stores.  Addi- 
tional shed  accommodation  has  been  provided  for 
ninety  cars  and  a  three-storey  building  for  the  storage 
of  large  quantities  of  materials  and  equipment.  The 
total  area  of  the  sheds  and  buildings  covei'ed  by  roofs 
is  now  lOg  acres.  The  amount  of  the  contract  for  the 
extension  and  new  stores  was  £46,059.  The  architect 
was  Mr.  Gibbons,  who  has  also  designed  the  other 
car  sheds.  The  total  cost  of  land  and  buildings  at 
Hyde-road  up  to  now  is  £277,000. 

Rights  of  Riparian  Owners. — Some  discussion  took 
place  recently  at  Gainsborough  Rural  District  Council 
regarding  the  rights  of  the  riparian  owner.  The 
council  have  control  of  many  miles  of  the  highways 
bordering  the  Trent,  and  the  land,  known  as  the  fore- 
shore, between  the  roads  and  the  river,  is  claimed  by 
the  owners  of  the  adjoining  land.      It  was  stated  that 


Table    VIII.— Provisional  Esumaie  of  Cost  of  Aeration. 


A'ol.  of  sludge 

(measured  after 

2  hours' 

settlement). 

Vol.  of  effluent 

removed  at 

the  end  of  each 

period. 

Aeration 
period. 

Tank  capacity. 

Vol.  of  free  air  per  million 
gaUons. 

Cost  per  million  gallons 
of  sewage. 

Per  million 
gallons. 

Per  daily 
flow. 

Min. 
6  cub.  ft. 
per  sq.  ft. 
per  hour. 

Max. 
15  cub.  ft. 
per  sq.   ft. 
per  hour 

Miu. 
air  supply. 

Max. 
air  supply. 

20  per  cent 
4'')  per  cent 

75  per  ceut 
50  per  ceut 

4  hours 
2  hours 

Area  11,800 

sq.  ft. 

Depth    6  ft. 

Capacity 

442,500    galls. 

10-6  hours 

cub.  ft. 
800,000 

640,000 

cub.  ft 
2,1.50,000 

1,600,000 

s.    d. 
11     0 

8    3 

s.    A. 
27    6 

20    6 

1 


above  table  aie  sufficient  to  produce,  under  suitable 
conditions,  satisfactory  effluents  from  average 
strength  Manchester  sewage. 

From  the  foregoing  results  it  may  reasonably  be 
concluded  that  some  advance  has  been  made  with 
regard  to  the  economics  of  the  process. 

It  has  been  demonstrated:  — 

(1)  That,  apart  from  the  use  of  slurry  from  per- 
colating filters,  the  initial  production  of  activated 
sludge  can  be  facilitated  and  obtained  with  con- 
siderably less  cost  than  originally  was  the  case. 

(2)  That  under  cei'tain  controlled  conditions  the 
volume  of  air  required  may  be  considerably  less 
than  previously  estimated. 

(3)  That  there  is  an  economic  advantage  in  employ- 
ing an  increased  volume  of  activated  sludge  with 
special  reference  to  the  rate  of  nitrification. 

In  conclusion,  it  may  be  said  that  the  estimated 
costs  of  aeration  given  in  Table  VIII.   indicate  that 


at  Owston  Ferry  the  owner  declined  to  take  steps  to 
prevent  the  washing  away  of  the  banks  and  the  fore- 
shore by  the  tides,  the  result  being  the  undermining 
of  the  roads,  which  were  in  a  dangerous  condition. 
This  had  been  pointed  out  to  Sir  H.  B.  Bacon,  as  a 
member  of  the  Humber  Conservancy  Board,  and  he 
replied  that  the  Conservanc.y  Board  had  no  control 
over  tlie  channel  of  the  river.  The  chairman,  5Ir. 
Geo.  Roadley,  said  owners  had  so  far  been  only  too 
willing  to  protect  their  property  from  river  encroach- 
ments. A  resolution  was  jjroposed  that  the  council 
should  repair  the  foreshore,  but  Mr.  Gravenor 
Roadley  said  if  sucli  a  precedent  were  set  the  council 
might  be  involved  in  an  e.xj^enditure  of  many  thousands 
of  jjounds.  The  clerk  said  the  law  in  regard  to  the 
matter  was  simple.  There  was  no  power  to  compel 
a  i-iparian  owner  to  protect  his  property.  If  he  chose 
to  let  his  land  be  washed  away  by  the  tides  he  could 
do  so.  The  council  decided  that  a  committee,  assisted 
b.v  the  clerk,  should  draw  up  a  report. 


October  2it.  i;'l." 
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Institution  of  iViunicipai  and  County  Engineers. 

NORTH-EASTERN   DISTRICT   MEETING  AT   BRICHOUSE. 


The  North-Eastern  District  of  the  Institution  of 
.\liinic-ipal  and  County  Engineers  held  a  well-attended 
meeting  in  the  Public  Offices  at  Brighouse  on 
Saturday.  Mr.  J.  P.  Wukeford  (Wakefield),  chair- 
man of  the  district  presided,  and  there  were  present 
Messrs.  W.  T.  Lxincashire  (Leed.s),  F.  Wassie  ^Wake- 
field).  W.  J.  Steele  (Newcastle-on-Tyne).  T.  H.  Hail- 
stone (^Birstain.  Lfslie  Koseveare  (South  Shields). 
.\.  Rothera  (Spenborongh),  L.  Ivens  (Wakefield). 
A.  E.  Loach  (Wakefield),  F.  W.  Spnrr  (York),  H.  P. 
Foster  (Leeds).  W.  Fowlds  (Keighlev).  C.  Vaw.ser 
(Ripon),  W.  F.  Batney  (Huddersfield).  S.  S.  Hay- 
wood (Brighouse).  E.  j.  P.  Bedford  (Speidiorougli). 
T.  H.  Rawnsley  (Ossftt),  E.  J.  Silcock  (Westminster), 
G.  W.  Thompson  (Hipperholrae),  H.  U.  Driver  (Tad- 
oaster).  G.  A.  Hart  (Leeds),  M.  Sahry  (I^eds). 
W.  Dixon  (Leeds),  H.  Taylor  (Barnsley),  and  C.  F. 
Wike  (.Sheffield). 

The  M.wou  (Alderman  R.  Thornton)  offered  the 
members  of  the  institution  a  hearty  welcome  to 
Brighouse.  They  occupied  a  most  important  posi- 
tion in  the  various  boroughs,  as  they  had  very  largely 
under  their  control  the  spending  power  of  the  cor- 
porations which  they  reiiresented.  In  those  circum- 
stances he  felt  it  was  very  advisable  for  municipal 
engineers  to  meet  in  conferences  of  that  character 
from  time  to  time,  so  that  they  miglit  discuss  new 
ideas  which  were  being  launched  from  time  to  time 
for  tlieir  own  welfare  and  the  welfare  of  the  cor- 
porations which  they  served.  Referring  to  the  war, 
he  said  that  tliey  in  Brighouse  recognised  that  they 
had  to  do  what  they  could,  not  only  for  the  welfare 
of  the  town,  but  for  tlie  good  and  well-being  of  their 
country.  Each  one  of  them  ought  to  do  his  duty  in 
these  trying  times.  He  paid  a  tribute  to  the  excel- 
lent work  of  Mr.  Haywood  as  their  borough  engineer. 

The  Deputy  M.wor  (.■\lderman  D.  C.  Holmes)  also 
offered  the  members  a  sincere  welcome  to  the  town. 
They  were,  he  observed,  intimately  connected  with 
the  progress  and  well-being  of  the  town  which  they 
served. 

The  Chairman,  on  behalf  of  the  members  of  the 
North-Eastern  District,  thanked  the  mayor  and 
ileputy  mayor  for  the  kind  welcome  they  had  given 
to  the  mendiers  of  the  institution.  They  felt  tliat 
their  visit  to  Brighouse  would  be  marked  with  plea- 
sure to  themselves  and.  they  trusted,  with  advantage 
to  the  municipalities  they  were  called  upon  to  serve. 
The  North-Eastern  District  comprised  some  170  mem- 
bers in  Yorkshire,  Northumberland  and  Durham, 
and  the  attendance  that  day  was  a  very  fair  muster, 
considering  the  distance  some  of  the  members  had  to 
travel . 

The  meeting  then  proceeded  to  consider  the  dis- 
trict liusiiiess. 

The  Chair,man  said  his  first  duty  was  to  apologise 
for  the  alisence  of  their  honorary  .secretary.  Mr. 
Kirby  had  obtained  a  conunission  in  the  Royal  Engi- 
neers, and  he  proceeded  on  Wednesday  to  Chatham 
to  take  n[)  his  new  duties.  Mr.  Kirby  came  over  to 
Wakefield  l>efor6  taking  up  his  military  duties  and 
handed  to  him  the  books  and  documents  of  the 
district. 

The  chairman  then  read  the  minutes  of  the  district 
meeting  at  Doncaster,  which  were  confirmed. 

The  chairman  announced  that  letters  of  apology 
for  non-attendance  had  been  received  from  the  pre- 
sident (Mr.  H.  T.  Wakelam,  Middlesex),  T.  P.  Frank 
(Stockton-on-Tees).  F.  W.  Bricknell  (Hull),  E.  Willis 
(Chiswick),  J.  H.  Drew  (Wath-upon-Dearnc),  and 
E.   Picker  (Beverley). 

RESIGNATION    OF    HON.    DISTRICT    SECRETARY. 

The  chairman  said  he  had  received  a  letter  from 
Mr.  F.  O.  Kirby,  the  Imrough  engineer  of  Doncaster, 
tendering  his  resignation  of  the  oflice  of  hon.  district 
.secretary,  as  lie  had  accepted  a  commission  in  the 
Royal  Engineers,  and  was  leaving  Doncaster  that 
week.  He  had  written  to  the  secretary  of  the  insti- 
tution asking  him  what  course  he  would  suggest  tlie 
district  should  take,  and  he  had  received  a  letter 
from  Mr.  Dudley  Robinson  stating  that  in  the  case 
of  another  hon.  district  secretary  the  district  had 
appointed  an  acting  .secretary  during  the  absen('e  of 
the  hon.  district  secretary.  He  suggested  that  cour.se 
might  l>e  followed. 

Mr,  W.  E.  H.  Burton,  of  Wakefield,  was  appointed 
acting  secretary  during  the  absence  of  Mr.  Kirby. 


Mr.  F.  Massik  (Wakefield)  proposed  a  vole  of  con- 
gratulation to  Mr.  Kirjjy  on  having  obtained  a  com- 
mission, with  best  wishes  for  his  success  in  the  tem- 
porary career  he  had  taken  up. 

Mr.  S.  S.  Haywood  seconded  the  resolution,  which 
uas   carried   unanimously. 

ELECTION     OP     EXECUTIVE     COMMITTEE. 

The  meeting  then  [jroceeded  to  consider  the  election 
of  an  Executive  Committee  for  the  district  tor  the 
year,  which  resulted  in  the  selection  of  the  follow- 
ing: Mes.srs.  C.  F.  Wike  (Sheffield),  W.  T.  Lancashire 
(Leeds).  H.  P.  Foster  (Leeds),  F.  Massie  (Wakefield), 
W.  J.  Steele  (Newcastle-on-Tyne),  Leslie  Roseveare 
(South  Shields).  J.  P.  Wakeford  (Wakefield),  P.  (J. 
Kirliy  (Doncaster),  ex  officio,  F.  W.  Bricknell  (Hull), 
F.  W.  Spurr  (York).  IC.  Picker  (Beverley),  J.  F. 
Smillie  (Tvnemouth).  W.  E.  H.  Burton  (Wakefield), 
T.  P.  Frank  (Stockton-on-Tees),  and  G.  H.  Whitaker 
(Sunderland). 

REPOKTING     OP     NORTH-EASTERN      DI.STHICT     MEETINGS. 

The  meeting  then  considered  a  report  from  the 
executive  reconunending  that  the  Press  be  not  in- 
vited to  attend  the  North-Eastern  District  meetings 
in  future,  but  that  the  honorary  district  secretary 
have  an  official  report  prepared  for  publication  in 
the  Journal,  and  that  this  I'eport  be  furnished  to  the 
technical  ))ress  if  they  desire  to  publish  it. 

The  Chairman  read  a  long  letter  from  Mr.  Drew, 
of  Wath-on-Dearne,  protesting  against  the  proposal 
to  exclude  the  Press  from  future  district  meetings. 

The  chairman  expressed  the  opinion  that  it  was 
not  in  tlie  mind  of  the  council  that  the  technical 
press  should  attend  these  district  meetings. 

.Mr.  C.  F.  Wike:   I  think  that  is  so. 

Mr.  RoTUERA  (Spenborongh)  moved  that  the  recom- 
mendation of  the  Executive  Committee  be  not 
adoi)ted. 

Mr.  L.  RosEVEARE  (South  Shields)  said  the  cjues- 
lion  was.  What  was  l>est  from  the  point  of  view  of 
members  of  the  institution  ?  If  they  went  to  other 
institutions  they  would  find  they  had  round-table 
talks,  and  he  was  told  that  the  amount  of  good  was 
more  from  these  round-table  talks  than  from  open 
meetings.  They  apijreciated  everything  the  Press 
liad  done  in  the  i)ast,  and  the  executive  had  framed 
the  resolution  with  every  courtesy  to  the  Press;  but 
he  did  suggest  that  the  younger  members  had  re- 
frained from  speaking  as  they  would  not  have  done  it 
the  Press  were  not  present. 

Mr.  FowijDS  (Keighley)  said  the  greater  freedom 
with  which  they  could  speak  and  ask  questions  if 
the  Press  were  not  jiresent  had   influenced  him. 

Mr.  W.  J.  Steele  (Newcastle-on-Tyne)  believed  the 
student  menil>ers  were  diffident  of  speaking  if  they 
were  going  to  be  reported. 

The  recommendation  of  the  executive  that  all 
future  district  meetings  of  the  North-Eastern  District 
sIkiII    bo  private  was  adopted. 

THE     L.\TE    MR.     .T.    H.     JEVONS. 

Mr.  E.  J.  Silcock  (Westminster)  moved  a  vote  of 
condolence  with  the  family  of  the  late  Mr.  J.  H. 
.Jevons,  borough  surveyor  of  Hertford.  He  said  the 
late  Mr.  Jevons  had  been  a  member  of  the  institu- 
tion for  many  years,  and  they  would  all  agree  in 
pliicing  on  record  their  appreciation  of  his  high 
character  and  -their  sorrow  at  his  untimely  death. 

Mr.  C.  Vawser  (Ripon)  seconded  the  resolution, 
which  was  passed  in  silence,  the  members  standing 
ill    tliciv    places. 

THE   DUTIES   OF   A    MUNICIPAL    ENGINEER    IN 
THE     PRESENT    WAR. 

By    S.    S.    Haywood, 
Boroagli  Engineer,  Brighouse. 

1  do  not  consider  any  apology  is  necessary  for 
submitting  a  few  observations  on  a  subject  quite 
apart  from  the  usual  routine  and  practice  of  our 
district  meetings,  and  in  not  giving  you  the  stereo- 
typed description  of  work  done  and  .schemes  carried 
out  in  my  capacity  as  engineer  and  surveyor  to  this 
corporation. 

The  times  through  which  we  are  i)as.sing  are 
aliiiormal,  and  normal  methods  must  wait  until 
normal    times   return.    When   a   man   is   fighting  for 
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his  life  he  has  not  time  to  waste  telling  you  how  he 
ties  his  cravat  or  where  he  buys  his  shoelaces,  and 
while  I  agree  that  municipal  work  must  go  on  and 
cannot  cease  in  its  entirety  because  we  are  at  war, 
yet  I  think  we  can  more  usefully  employ  our  short 
time  this  afternoon  in  discussing  what  are  the  duties 
of  a  municipal  engineer  and  surveyor  during  the 
present  war.  . 

In  any  previous  war  within  living  memory  condi- 
tions have  been  sucli  that  our  emjjloyment  and 
duties  have  not  been  seriously  interfered  with,  nor 
have  we  felt  any  particular  or  personal  call,  but 
now  when  the  nation's  destinies  are  at  stake,  and 
it  is  a  grim  fight  of  life  or  death  to  us  as  an  Empire, 
it  believes  each  one  of  us  to  ask  himself,  "  What  is 
my  duty  ?  Am  I  doing  all  I  can  ? "  This  is  no 
doubt  a  question  that  has  greatly  exercised  the 
minds  of  a  good  many  of  us. 

Age,  position,  responsibility,  work  in  liand,  liealtli 
and  home  ties  have  all  a  great  bearing  on  any  de- 
cision that  one  must  make,  and  no  hard-and-fast 
line  applicable  to  all  of  us  can  be  laid  down,  but 
jjerhaps  some  broad  lines  of  action  might  be  sug- 
gestecl. 

On  broad  line.s.  our  first  duty  is  to  the  State.  Our 
Ijirthright  is  our  obligation. 

How  can  each  best  serve  the  State  ?  Is  it  better 
for  him  to  offer  himself  unconditionaUy  to  the  State, 
or  should  he  content  himself  witli  increased  effort 
and  endeavours  to  effect  economy  in  carrying  out 
his  duties  under  his  council  ?  And  is  this  really 
enough  .'  Is  there  also  no  other  way  in  which  he  can 
be  of  service  ? 

It  will  be  admitted,  I  think,  that,  owing  to  the 
curtailment  of  work  by  the  Local  Government  Board 
orders,  and  the  very  proper  wave  of  economy  that  is 
spreading  over  our  respective  councils,  our  work 
as  a  rule  it  not  at  present,  nor  is  likely  to  be 
until  the  termination  of  the  war,  of  quite  the 
strenuous  character  of  the  pre-war  period;  in  fact, 
that  our  energies  are  not  being  taxed  by  the  constant 
task  of  bringing  out  new  schemes,  or  altering  or 
improving  old  ones,  and  that  our  work  is  likely  to 
be  confined  to  more  or  less  routine  channels;  and 
.some  of  us  might  tlierefore  be  more  easily  spared 
now  for  direct  .service  under  the  State,  than  at  any 
other  time. 

I  am  proud,  and  we  must  all  be  proud,  to  think 
of  the  cheerful  and  ready  response  that  has  already 
been  made  by  the  members  of  our  profession  as  a 
whole;  but  the  need  is  urgent,  and  it  is  a  time  for 
super-effort,  and  no  man  should  consider  he  is  doing 
his  best  unless  he  is  using  his  energies  to  the  last 
ounce  of  his  strength. 

To  my  mind,  by  his  training,  his  varied  experi- 
ences, the  habit  of  handling  men,  the  organisation 
and  methods  lie  has  to  employ  in  his  daily  work 
and  profession,  a  municiijal  engineer  and  surveyor 
is  peculiarly  fitted  for  service  in  one  or  other  of 
the  many  branches  of  the  military  service. 

To  those  head  officials  who  are  young,  healthy, 
single,  and  without  incumbrances  or  home  respon- 
sibilities a  decision  should  not  be  difficult,  and,  pro- 
vided his  council  can  and  will  spare  him.  in  my 
opinion  be  should  answer  the  calk 

To  those  who  are  assistants  or  engaged  in  less 
responsible  positions,  under  similar  circumstances 
to  those  last  mentioned,  I  cannot  conceive  any 
hesitation  possible. 

To  those  who  have  had  previous  military  traiaing 
in  some  form  or  other,  and  who  are  not  dependent 
on  the  councils  they  serve,  the  call  should  appeal 
with  some  weight. 

Should,  however,  permission  be  refused  by  his 
council  or  his  work  suffer  unduly  by  his  absence, 
or  unemployment  be  caused,  or  should  his  de- 
pendents be  placed  in  straitened  circumstances 
in  the  event  of  an  untoward  accident  to  him,  and 
likely  to  become  a  burden  to  the  State,  then,  in  my 
opinion,  one  cannot  altogether  blame  him  for  not 
enlisting  until  such  time  as  (say,  in  the  event  of  an 
invasion  of  our  country)  every  able-bodied  man  must 
be  prepared  to  sacrifice  himself  for  his  coimtry's 
preservation.  In  the  meantime  he  can,  and  ought, 
by  joining  some  Volunteer  movement,  to  prepare 
himself  for  instant  service  in  any  emergency,  and 
not  be  compelled  in  such  an  event  to  stand  on  one 
side,  a  useless  non-combatant,  and  to  this  I  will 
refer  again  later. 

Assuming,  then,  that  one's  duty  is  to  remain  under 
one's  council,  how  can  we  still  best  serve  the  State  ? 

I  consider  that  it  is  our  duty  to  encourage  all  our 
eligible  assistants  to  enlist,  but  we  should  make 
every  endeavour  before  ure-ing  them  to  ensure  their 


reinstatement  on  their  return,  and  to  see  that  some 
allowance  is  made  them  by  our  councils.  Our  work 
may  suffer,  the  efficiency  of  -our  departments  may  be 
impaired.  Granted;  but  it  is  the  least  we  can  do, 
and  it  would  be  a  poor  and  unpatriotic  example  to 
outside  employers  of  labour  to  see  our  staffs  made 
up  of  enlistable  men.  We  must  see  that,  as  far  as 
we  can,  we  have  no  shirkers  around  us,  and  par- 
ticularly try  to  avoid  the  encouragement  of  those 
selfish  and  callous  individuals  who  refrain  from 
enlisting  in  order  that  they  may  profit  by  the  absence 
of   their   more   patriotic   professional    brethren. 

This  depletion  of  our  staffs  may  bring  up  the  ques- 
tion of  the  employment  of  female  labour.  In  the 
absence  of  male  assistance,  should  the  engineer  re- 
commend this?  For  tyi^ewriting,  correspondence, 
keeping  wages  and  store  books,  and  general  book- 
keeping, simple  tracing  and  other  similar  work, 
girls  might,  I  think,  be  employed  with  advantage, 
as  they  are  in  banks  and  other  similar  institutions, 
liut  on  the  distinct  understanding  that  the  appoint- 
ments are  temporary  only.  It  would  not  be  fraught 
with  the  same  danger  of  them  working  their  way  into 
engineering  assistants  as  might  be  the  case  in  the 
employment  of  non-professional  men  (unfit  for  mili- 
tary service)  being  brought  in  to  do  the  same  work. 
This  point,  I  hope,  will  be  ventilated. 

The  next  point  is  the  question  of  economy. 

I  think  we  should  ask  ourselves  not  "  Wliat  do  I 
want.?"  but  "  What  can  I  do  without?"  We  all,  I 
suppose,  pride  ourselves  on  our  economy,  but  there 
are  many  ways  in  which  we  can  still  economise.  In 
our  indoor  work,  in  the  necessities  of  the  drawing 
office,  we  must  be  content  with  cheaper  materials, 
less  expensive  stationery,  printed  headings  instead 
of  die-stamping,  duplicated  specifications  and  quan- 
tities instead  of  printed  matter,  tenders  by  invita- 
tion (where  allowed)  instead  of  by  advertisement, 
as  we  all  have  lists  of  reliable  contractors  in  our 
neighbourhoods,  and  in  other  similar  ways.  These 
may  seem  small  matters,  but  they  all  help. 

We  must  economise  in  our  indoor  work.  Essen- 
tials only  are  vital  now,  and  diagrams,  statistics, 
particulars  and  information  entailing  much  clerical 
work  not  absolutely  necessary  must  be  left  for 
happier  times. 

In  our  outdoor  work,  if  circumstances  will  permit, 
we  must  weed  out  our  less  capable  and  industrious 
men.  iOor])oratrons  are  not  charitable  institutions, 
and  with  the  increase  of  wages,  coupled  with  the  de- 
creased allowances  made  to  us,  we  must  be  more 
careful  than  ever  to  see  that  full  value  is  obtained 
for  the  money  granted  to  us.  Our  departments  can- 
not afford  to  carry  a  dead  weight  of  inferior  servants : 
but  the  right  class  of  labour  is  very  difficult  to  get, 
and  we  must  therefore  do  the  best  we  can  with  the 
material  we  have  at  hand.  We  see  our  best 
labourers  enlisting  day  by  day  in  the  Navvies'  Bat- 
talions and  leaving  us  still  more  short-handed,  and 
our  committees  must  be  made  to  thoroughly  under- 
stand the  difficulties  from  which  we  are  suffering, 
as  economical  work  is  most  difficult  under  these 
circum.stances. 

In  highway  work  the  restrictions  placed  on  ex- 
])enditure  Ijy  the  Local  Government  Board  have 
upset  many  of  our  plans,  and  in  this  town  a  very 
bad  portion  of  main  road  paving  for  which  the 
granite  setts  had  been  obtained  and  a  contract  let 
for  the  work  has  had  to  be  held  over.  This,  I 
think,  has  been  a  very  great  mistake,  for  our  main 
roads  and  important  thoroughfares  should  be  kept 
in  good  condition,  and  the  policy  of  little  and  often 
is  a  .sound  one,  I  think,  in  the  matter  of  repair, 
but  what  we  do  use  should  be  good,  and  the  economy 
should  be  in  quantity  and  not  in  quality. 

On  main  roads,  I  know  from  experience  that  it  is 
rather  difficidt  to  carry  this  out.  The  county  autho- 
rities are  as  pinched  for  money  as  we  are ;  but, 
owing  to  the  co-gestion  on  our  railways  by  their 
being  taken  over  by  the  authorities  for  military  pur- 
poses, the  main  roads  are  being  forced  to  carry  on 
enormous]  /  increased  traffic,  and  we  must  use  every 
effort  to  induce  the  county  councils  to  grant  us 
sufficient  money  to  keep  them  in  at  least  passable 
condition,  and  thus  lessen  the  great  wear  and  tear 
on  the  mechanical  vehicles  that  are  now  using  the 
roads. 

It  should  be  looked  at,  I  think,  from  a  national, 
and  not  a  parochial,  standpoint.  An  expenditure 
of  £50  or  £100  in  road  repairs  in  certain  places  will 
often  save  hundreds  of  pounds'  worth  of  damage  to 
the  stream  of  commercial  vehicles  passing  over  them. 

Tlie  secondary  and  less  important  streets,  provided 
they  are  not  in  such  a  condition  as  to  be  dangerous 
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or  injurious  to  health,  must  be  left,  and  the  public 
will  have  to  put  up  with  a  certain  amount  of  incon- 
venience and  discomfort. 

In  quiet  and  settled  weather,  without  much  wind, 
s^eet  washing,  watering  and  sweeping  can  be  cut 
down,  with  a  saving  in  water,  team  labour,  and 
brushes,  all  of  which  are  expensive  items,  and  ex- 
cept for  a  little  untidiness  there  will  be  no  great 
harm  done. 

Sewer  cleaning,  flushing,  guUy  emptying,  must,  of 
course,  be  attended  to,  but  as  a  matter  of  need,  and 
not  as  a  matter  of  routine  solely. 

If  not  already  in  operation,  money  can  be  realised 
by  the  sale  of  street  manure  and  sweepings,  market 
refuse,  old  tins  and  waste  paper  from  the  sanitary 
and  destructor  department,  and,  in  the  case  of  this 
corporation,  we  also  sell  half-burnt  cinders  riddled 
from  dry  domestic  ashbins,  but  care  should  be  taken 
to  see  that  it  is  only  used  in  trades  or  places  where 
no  nuisance  can  be  caused. 

In  public  lighting  we  have  been  exceedingly  re- 
stricted, and  thereby  effected  an  unwilling  economy 
(as  far  as  the  general  public  are  concerned),  but  it 
has  shown  us,  owing  to  the  decrease  in  crime,  with 
what  little  light  we  can  manage,  and  now  that  the 
lishting  restrictions  are  removed  in  many  cases,  I 
think  we  should  be  very  careful  in  taking  advantage 
of  it,  as  street  ligrting  is  very  expensive,  and  great 
economy  can  be  exercised  with  regard  to  it. 

In  the  question  of  the  renewal  of  plant  and  imple- 
ments even  of  the  less  important  kinds,  our  personal 
inspection  is  necessary  to  be  satisfied  that  rigid 
economy  is  praeti.sed  by  our  foreman  and  store- 
keei>ers.  I  am  referring  now  to  the  smaller  autho- 
rities; in  the  more  important  towns  the  engineer 
himself  could  not  of  course    attend  to  this. 

Accumulations  of  old  iron,  lead  piping,  disused 
Ijlant  of  all  kinds,  anything  that  has  a  marketable 
value,  should  Ijc  turned  into  money. 

I  rnay  be  told  that  all  the  matters  I  have  men- 
tioned are  the  usual  practice  of  most  of  us,  but 
thinL'.s  are  apt  to  be  taken  for  granted,  and  at  a 
time  like  this  it  is  just  as  well  to  be  reminded  of 
them  occasionally,  so  that  we  can  ourselves  see  that 
the  practice   is   being  carried   out. 

Should  opportunity  occur,  schemes  held  in  abey- 
ance owing  to  the  war  can  be  carefully  thought  and 
worked  out  in  readiness  for  the  resumption  of 
normal  affairs,  and  arrears  of  work  can  be  brought 
up  to  date ;  for  who  among  us  has  not  felt  the  need 
of  a  little  respite  at  times  to  get  within  even  speak- 
ing distance  of  the  deluge  of  orders  and  instructions 
so  freely  showered  upon  us  by  our  councils  ? 

Many  other  points  under  the  heading  of  duty   to 


our  councils  may  probably  occur  to  the  members,  and 
these  I  hope  will  be  brought  out  in  the  discussion. 

There  is  also  the  financial  position  as  it  affects 
each  one  of  us  and  our  families.  What  is  our  duty 
in  this  direction  ?  The  cost  of  living  is  increasing 
by  leaps  and  bounds.  Rent  and  rates  are  likely  to 
go  up;  new  taxes  are  to  be  imposed;  charitable 
calls,  uay,  demands  almost,  are  made  on  us  daily. 
We  see  the  working  classes  and  the  men  we  are  re- 
sponsible for  asking  for  and  getting  increased  wages 
and  allowances  to  meet  the  advance  in  prices.  Our 
remuneration  remains  stationary.  Should  we  grin 
and  bear  it,  or  should  we,  for  the  sakes  of  our  wives 
and  families,  ask  some  consideration  at  the  hands 
of  our  councils  ? 

I  know  that  it  is  a  popular  fallacy  that  public 
officials  are  all  too  well  paid.  We,  however,  with 
the  calls  upon  us,  and  the  positions  we  are  expected 
to  keep  up,  know  differently;  and  while  I  am  not 
myself  in  favour  of  it,  and  should  not  adopt  this 
course,  I  know  this  subject  has  been  mooted  in 
some  districts,  and  therefore  I  think  it  is  a  legiti- 
mate phase  of  the  subject  to  bring  before  you  for 
your  opinion. 

How  can  we  further  help  the  State  apart  from  our 
actual  duties  to  our  councils  ? 

The  nature  of  our  work  and  the  positions  we 
occupy  put  us  into  such  close  touch  with  practically 
everyone  in  our  districts  that  there  are  many  ways 
in  which  we  can  be  usefully  employed  in  such  sjiare 
time  as  we  may  have.  We  are  not  accustomed  to 
having  much  of  it,  but  at  a  time  like  this  I  con- 
sider it  a  disgrace  to  have  any,  except  such  as  may 
occasionally  be  necessary  for  health's  sake. 

We  should  put  ourselves  at  once  in  touch  with  the 
military  authorities  and  recruiting  committees  of 
our  district,  and  give  all  assistance  possible.  We 
should  study  the  capabilities  of  our  district  for  the 
training  of  troops  and  billeting  of  soldiers.  If  com- 
panies are  being  raised  or  trained  in  our  towns,  we 
can  find  them  suitable  areas  for  drill,  manoeuvres 
and  trench  digging;  obtain  for  them  privileges  and 
facilities  at  the  hands  of  our  councils  in  the  use  of 
parks  and  recreation  grounds;  the  use  of  public 
baths  free  of  charge;  the  use  of  halls  as  recreation 
or  rest  rooms;  loan  them  watch-boxes  for  their 
guard  duties,  tables,  chairs,  notice  boards,  clocks, 
utensils  for  their  temporary  guard-rooms,  &c. ; 
in  fact,  beg  or  borrow  for  them  anything  they  re- 
quire for  temporary  use  that  they  would  otherwise 
have  to  purchase. 

I  have  been  rather  fortunate  in  l>eing  of  some  ser- 
vice in  this  direction  in  Brighouse,  and  have  ex- 
perienced the  great  use  an  engineer  and  surveyor 
can  be  to  the  military  authorities  by  the  expenditure 
of  a  little  time  and  trouble. 

This  brings  me  to  my  last  suggestion  and  recom- 
mendation, but  one  that  I  feel  very  strongly  upon, 
and  one  which  I  wish  to  urge  upon  you  as  earnestly 
as  I  can;  and  that  is,  if  you  cannot  be  spared  to 
enlist  and  do  your  bit  now,  do  the  next  best  thing 
—make  yourself  fit.  and  put  yourself  in  a  position 
to  be  able  to  do  it  when  required,  by  joining  a 
Volunteer   Training   Corps. 

I  hope  you  will  consider  this  suggestion  seriously. 
I  know  from  bitter  experience  that  it  is  customary  to 
treat  it  with  derision ;  but,  above  all,  don't  trot  out 
the  old,  threadbare  statement,  "  Oh,  if  I  do  it  at 
all,  I  shall  do  it  properly."  I'm  weary  to  death  of 
hearing  this.  The  man  who  says  that  is  trying  to 
obtain  cheap  applause  for  a  thing  he  never  intends 
to  do. 

Don't  say  you're  too  busy.  We  are  all  busy,  and 
it's  the  busy  man  one  goes  to  to  get  a  thing  done. 
If  your  nights  are  taken  up,  you've  still  your  Satur- 
days and  Sundays,  and  a  change  of  occupation  is  as 
good  as  a  holiday. 

Don't  say  you're  too  old.  We  have  men  of  over 
sixty  in  our  various  corps  who  are  most  regular 
attenders  on  parade,  and  who  state  that  their  train- 
ing has  made  them  feel  years  younger. 

Don't  consider  your.self  too  good  for  it.  There  are 
men  of  as  high  and  possibly  higher  standing  than 
any  of  us  who  are  content  to  be  simple  privates  in 
their  corps. 

There  is  nothing  derogatory  in  training  and  pre- 
paring oneself  for  duty.  The  movement  is  no  toy 
or  game.  It  is  a  serious,  genuine  and  successful 
attempt  to  form  a  third  line  of  defence  for  our 
country.  The  Government  and  War  Office  have  been 
very  lukewarm  about  it,  but  they  have  reluctantly 
been  compelled  to  give  us  recognition,  and  every 
day  sees  the  gradual  weakening  of  their  former  oppo- 
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sition  and  the  imiuovt'Uient  of  their  attitude  towaid- 
us. 

When  300,1100  to  4(X»,000  men  are  determined  to  be 
made  use  of  and  will  doggf.'dly  persist  in  their  endea- 
vour, it's  a  stiff  jolj  lor  any  Government  to  kiU  the 
movement  entirely. 

An  engineer  and  surveyor  can  lie  of  the  utmost 
service  in'  the  work  of  a  Volunteer  Corps.  His 
organising  ability  and  business  training,  familiarity 
with  committee  work,  his  engineering  knowledge,  the 
close  touch  he  has  with  the  leading  business  people 
of  the  t«wn  and  nei.irhbouring  landowners  all  enable 
him  to  assist  and  obtain  privileges  for  the  corps 
that  another  might  have  difficulty  in  obtaining.  In 
the  instruction  he  can  afford  in  map  reading,  in  the 
use  of  tools  and  implements  in  trench  digging,  the 
advice  he  can  give  as  to  the  country  to  be  used  in 
field  operations,  the  preparation  of  maps  for  sham 
fights,  the  getting  out  of  diagrams  for  distance  judg- 
ing and  musketrv,  his  assistance  can  be  most  useful. 

The  fact  that  Volunteer  Corps  do  all  they  can  to 
assist  recruiting;  that  they  take  and  train  boys  from 
sixteen  to  nineteen,  those  medically  unfit,  and  men 
over  military  age;  that  they  have  sent  literally 
thousands  of  men  to  join  His  Majesty's  forces,  alone 
justifies  their  existence,  and  w-hen,  in  addition,  they 
are  prepared  to  undertake,  and  are  undertaking  in 
their  spare  time  and  at  great  sacrifice,  duties  to 
assist  the  military  and  police  authorities  in  various 
parts  of  the  kingdom,  and  are  gradually  being 
trained  and  fitted  for  actual  military  service,  if  we 
are  loyal  subjects  of  our  King,  and  have  the  welfare 
of  our  country  at  heart,  we  slioukl  give  the  movement 
our  cordial  and  active  support,  and  the  most  prac- 
tical support  is  by  making  our  sacrifice  and  at  once 
joining  or  helloing  to  form  a  local  corps. 
(To   be  concluded.) 


GORRESPONDENGE. 

Et's    afTlp    ov    ndl'ff    6pa 

(One  man  does  not  see  everytliing.) 

— Edripidks. 

THE    WAR    AND    THE    ROADS. 

To  the  Editor  of  The  Surveyor. 

Sir, — The  cnrtailment  by  the  Government  ot  the 
income  of  the  Koad  Board  has  resulted  in  some  mis- 
apprehension as  to  the  effect  it  need  have  upon  the 
upkeep  of  the  roads  in  this  country.  It  would  be 
little  short  of  a  national  disaster,  and  a  foolish  mis- 
conception of  economy,  if  our  roads  were  to  be 
altogether  neglected  in  consequence.  But  this  is, 
obviously,  not  intended.  The  local  authorities  will, 
no  doubt,  in  the  exercise  of  their  discretion,  continue 
the  maintenance  ot  their  roads.  Before  the  Boad 
Board  came  into  existence  many  of  our  covmty 
councils  and  other  road  authorities  had  maintained 
their  roads  in  relatively  good  condition,  and  the 
advent  of  the  Road  Board  enabled  a  large  number 
of  the  main  roads  to  be  put  into  such  first-class  con- 
dition as  will  enable  them  to  remain  safe  and  sound 
for  some  years  to  come,  with  a  modicum  of  attention. 

There  should  be  no  cause  for  alarm  at  the  action 
of  the  Government,  but,  on  the  contrary,  their  action 
should  be  applauded  in  the  jiresent  abnormal  cir- 
cumstances. 

Neither  should  there  be  any  fear  of  a  serious  de- 
terioration of  our  roads  if  the  local  authorities  will 
face  the  fact  that  judicious  and  skilful  patching,  witli 
proper  patching  material,  on  the  ".stitch  in  time" 
princijale,  must  take  the  place  of  large  schemes  of 
improvement.  All  such  schemes  must  of  necessity 
stand  over  until  after  the  war,  but  in  the  meantime 
there  is  sufficient  money,  if  judiciously  spent,  to 
keep  our  roads  in  such  a  condition  which  will  pre- 
vent serious  deterioration. 

The  future  of  oiir  roads  will,  naturally,  depend 
mainly  upon  the  rapidity  with  which  the  accumu- 
lated funds  of  the  Road  Board,  now  borrowed  for  war 
purposes,  are  allowed  to  revert  after  the  war  to  their 
original  purpose. — Yours,  &c., 

Wallace  E.  Riche, 
Secretary,   Roads   Improvement  Association. 

15   Dartmouth-street,    S.W. 
October  22,  1915. 


Double  or  Parallel  Roads. — A  campaign  has  recently 
been  started  in  the  New  England  district  of  the  United 
States  in  favour  of  the  construction  of  double  or 
parallel  roads,  each  reserved  for  "one-way"  traffic, 
thus  reducing  the  risk  of  accident  from  collisions  at 
sharp  turns,  glaring  head  lights,  and  faulty  steering. 


THINGS   ONE    WOULD   LIKE   TO   KNOW. 


(Contributed.) 

Is  it  ncjt  to  be  hoped  tliat  Mr.  O.  Claude  Eobson's 
appeal  tor.  more  support  to  the  Municipal  and  County 
Engineers'  Orijhan  Fund  will  be  successful,  and  that 
it  will  be  the  means  of  increasing  the  funds  of  this 
useful  organisation  ?  Surely  there  must  be  hundreds 
of  surveyors  who  would  not  feel  a  subscription  of  5s., 
or  even  10s.,  a  year  towards  the  fund ;  and  would 
they  not  "rest  more  comfortably"  if  they  felt  they 
had  done  something  for  the  good  of  others  ? 

*  *  •  * 

Was  not  Mr.  Gladwell's  paper  on  "Rural  High- 
ways," submitted  to  the  International  Engineering 
Congress  at  San  Francisco,  as  given  in  the  pages  of 
the  issue  of  The  Surveyor  of  the  15tli  inst.,  an  ex- 
cellent, practical  and  up-to-date  re-ntme  of  rural  road 
making  ?  Was  there  not  much  in  this  paper  which 
could  be  equally  well  studied  by  road  makers  in  this 
country  as  well  as  in  America  ?  Are  not  his  remarks 
on  steam  rolling  alone  of  valuable  practical  interest  ? 

*  *  •  • 

Can  we  not  all  give  our  hearty  congratulations  to 
H.  G.  Doe,  a  former  Kensington  road  sweeper,  who 
joined  the  Naval  Division  a  little  more  than  a  year 
ago,  and  has  now  been  twice  mentioned  in  despatches 
•and  has  been  given  the  D.C.M.,  as  well  as  a  medal 
for  conspicuous  gallantry  ?  Should  we  not  say  to  all 
able-bodied  in  this  country,  "Go  thou  and  Doe  like- 
wise "  ? 

*  *  *  • 

Is  there  nuich  cause  for  alarm  as  to  how  our  roads 
will  fare  since  the  Road  Board  closed  their  purse- 
strings,  when  we  see  that  in  England  alone  during 
the  three  months  just  ended  they  gave  grants  amount- 
ing to  £71,716  for  "  improvement  of  road  crusts "  ? 
What  did  liighway  authorities  do  before  the  advent 
of  the  Road  Board,  and  are  they  to  back  down  like 
the  German  soldiers  are  said  to  do  if  they  have  not 
sot  big  guns  at  their  back  ? 

*  *  *  • 

Was  the  charge  of  inconsistency  which  was  made 
by  the  Health  Committee  of  the  Derbyshire  County 
Council  against  the  Local  Government  Board  in  con- 
nection with  the  provision  of  further  hospital  accom- 
modation for  enteric  fever  and  small-pox  a  "  true 
bill "  ?  Is  inconsisteircy  a  monopoly  of  the  Local 
Government  Board,  and  do  not  other  Government 
Departments  often  show  by  their  actions  that  there 
is  still  enough  of  this  commodity  to  go  round  ? 

*  •  •  • 

Are  not  some  of  the  ramifications  of  the  effects  of 
the  war  somewhat  remarkable  ?  Was  it  not  curious 
to  read  that  at  Acton  the  only  municipal  man  who 
could  lop  or  fell  trees  had  gone  to  the  front,  and 
that  the  council  were  in  rather  a  quandary  as  to  what 
could  be  done,  as  estimates  from  a  local  woodman 
for  doing  the  work  appeared  to  be  too  high  ?  Was  it 
not  a  happy  thought  of  some  one  on  the  council  who 
suggested  writing  to  the  Public  Gardens  Association, 
W'ho  are  reputed  to  execute  this  description  of  work 
without  charging  any  profit  on  the  transaction? 
Could  not  this  suggestion  be  followed  by  other  muni- 
cipalities, and  thus  save  expense  ? 

*  *  *  • 

Can  we  not  all  somewhat  agree  with  the  Swansea 
Connnittee  who  considered  that  the  application  for 
an  increase  of  wages  by  the  men  engaged  on  mixing 
tar-niacadam  was  a  "  bit  thick "  when  it  transpired 
that  the  increase  demanded  would  bring  the  wages 
of  these  men  up  to  33s.  a  week  ?  Are  not  a  good 
many  of  the  claims  at  ijresent  being  made  for  in- 
crease of  wages  a  "bit  thick"? 


I 


Waterproofing  of  Swimming  Baths.  —  A  public 
swimming  bath  has  recently  been  erected  in  Barrow- 
in-Furness.  We  understand  the  borough  engineer 
adopted  the  powder  Pudlo  for  waterproofing  the  woi'k. 

Protection  of  Sea  Outfall. — "Fairfax"  writes:  "I 
should  be  glad  to  have  the  advice  of  any  of  your 
readers  on  the  following  matter  :  Our  sewerage  outfall 
pipes,  which  emiJty  into  the  sea  on  an  open  coast,  are 
supported  on  wooden  piles  which  are  gradually  wasting 
away,  and  the  council  are  doubtful  whether  it  is 
better  (1)  To  stack  cobbles  about  the  jiiles,  in  which 
case  the  sand  would  collect  around  the  piles  and  form 
a  solid  support  (cobbles  can  be  had  near  at  liand) ; 
(2)  to  fix  groynes,  by  which  means  the  sand  would 
collect  around  the  piles;  or  (3)  to  leave  them  in  their 
present  condition." 


OcTiiHKi;  J;!.    I'JLi. 


AND   COUNTY   ENGINEER. 
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Road  Construction  and  Maintenance  in  Johannesburg.' 


By    (-1.    S.    B(  KT    ANURKWS,    m.inst..  .t. 


Witli  this  somewliat  brief  explanation  al'  the  con- 
ditions luider  which  our  roads  have  to  he  made.  1 
sh;dl  now  iiroceed  to  give  some  partic-uhirs  as  to  tlie 
method   of  eonstruction. 

lioadf  /'ithik/  but  not  .l/ii.orfami.vw/. — One  of  the 
most  diflieult  problems  in  .lohanneslnug  is  the  up- 
keep of  roads  which  have  not  been  macadamised — 
I.e.,  veldt  tracks.  The  nature  of  the  ground  varies 
considerably.  There  is  rock  outcrop,  consisting  prin- 
cipally of  sandstone  and  quartzite,  the  formation 
being  tilted  at  aii  angle  of  about  50  deg.,  shale,  l)0th 
hard  and  soft,  and  red  soil.  It  is  exceedingly  difli- 
eult to  maintain  a  reasonably  smooth  and  traftieablc 
surface  on  any  of  these  formations.  The  rock  out- 
crop wears  very  unevenly,  the  shale  is  rapidly  pul- 
verised into  fine  dust,  and  the  red  soil  will  not  stand 
heavy  traffic  or  the  erosive  actiou  of  storm  water. 
Drainage  furrows  cut  but  a  few  inches  in  depth  are 
frequently  scoured  out  to  a  deptli  of  several  feet  in  a 
single  wet  season.  The  erosion  is  prevented  to  some 
extent  by  fixing  rough  wooden  piles  across  the  chan- 
nel at  intervals,  the  distance  apart  depending  on 
tlie  grade,  but  in  time  tlie  channel  becomes  a  series 
of  steps  which  can  hardly  be  looked  upon  as  satis- 
factory from  a  traffic  point  of  view.  Except  on 
moderately  flat  gradients  it  is  Ijetter  not  to  cut  into 
the  surface  of  red  soil,  and  to  fill  in  holes  and  fur- 
rows with  the  l>est  material  available  when  occasion 
demands.  Many  attempts  have  been  made  to  im- 
prove washed-out  and  furrowed  roads  by  forming  the 
carriageway  to  a  {iroper  camber  and  cutting  side 
drains  for  the  storm  water.  The  result  is  inches  of 
fii>e  red  dust  during  the  dry  or  winter  months,  which 
last  from  April  to  Septendjer,  and  considerable  mud 
and  scouring  out  during  the  wet  season.  Complaints 
as  to  the  condition  of  unmade  roads  are  very  fre- 
quent, but  it  has  been  found  from  experience  that 
the  complaints  increase  after  a  road  on  red  soil  or 
soft  shale  has  been  formed  and  graded. 

Width  of  Carria/jeivai/-^.— Prior  to  1903  very  few  of 
the  footpaths  exceeded  10  ft.  in  width.  This,  in 
streets  70  ft.  wide  and  upwards,  left  an  unnecessary 
width  of  carriageway  to  construct  and  maintain,  and 
it  was  decided,  on  the  recommendation  of  my  pre- 
decessor, to  reduce  the  width  of  the  carriageways 
as  much  as  possible.  The  ruling  width  for  the  mac- 
adam is  now  27  ft.,  except  for  busy  thoroughfares  and 
streets  in  which  tramways  are  laid.  For  an  increase 
in  width  over  27  ft.  the  multiple  used  is  9,  so  that 
the  next  width  would  be  36  ft.,  then  45  ft.,  and  so 
on.  Apart  from  the  great  saving  effected  in  cost,  it 
is  considered  that  the  streets  have  a  much  better 
appearance  with  the  wider  footpaths,  and  better 
facilities  are  afforded  for  tree  planting  and  the  laying 
of  mains. 

Cross-section  of  lioada. — The  cross-section  of  a  road 
should,  in  the  writer's  opinion,  be  as  flat  as  possible. 
and  not  more  than  is  necessary  to  keep  the  road 
properly  drained,  after  making  a  reasonable  allow- 
ance for  wear.  An  excessive  camber  is  objcxtionable 
in  many  ways — it  produces  greater  friction,  increases 
the  wear  and  tear  of  vehicles,  gives  discomfort  to 
jjersons  driving,  causes  undue  wear  on  the  crown  of 
the  road,  encourages  drivers  to  disregard  the  rule  of 
the  road,  and  tends  to  increase  the  formation  of 
small  furrows  or  corrugations  from  street  watering. 
The  maximum  camber  for  macadamised  roads  in 
Johannesburg  is  1  in  18.  Wherever  possible  the 
gutters  are  kept  at  the  same  level  on  both  sides  of 
the  carriageway,  but  occasionally  where  the  crossfall 
is  exceptionally  heavy  this  rule  is  departed  from,  so 
as  to  give  easier  access  to  abutting  properties.  The 
.section  of  street  gutters  and  the  height  of  the  kerli 
vary  considerably,  and  depend  on  the  quantity  of 
water  they  have  to  carry.  In  the  lU'ban  area,  where 
underground  drains  have  been  laid,  the  height  of 
the  kerb  is  usually  6  in.  above  the  gutter.  The 
transver.se  gradient  of  footjjaths  is  1  in  24. 

Foundation  and  Surface. — A  large  number  of  the 
streets  in  the  central  and  some  of  the  arterial  roads 
have  foundations  consisting  of  rough  minestone,  vary- 
ing in  size  from  9  in.  by  6  in.  by  i\  in.  to  4i  in.  cube. 
This  was  hand-packed,  and  the  thickness  when  con- 
.solidated  was  not  to  be  less  than  7  in.  Before  roll- 
ing, till-  interstices  of  the  foundation  stones  were 
filled    with    small    stone,    gravel,    or    other     selected 


material.  Careful  observations  have  been  uutde  of 
the  condition  of  roads  made  with  and  without  the 
large  stone  foundation,  and  it  is  evident  in  the  majo- 
rity of  cases  that  the  roads  with  a  foundation  give 
no  Ijetter  result  than  those  without.  As  a  rule  the 
natural  foundation  in  .Johannesburg  is  good,  and  in 
many  cases  it  would  be  sheer  waste  of  money  to 
excavate  a  good  hard  bottom  in  order  to  put  in  a 
rough  stone  foiuidation.  When  the  writer  was  em- 
ployed in  one  of  the  London  municipalities  it  was 
customary  to  put  in  a  foundation  of  what  was  locally 
termed  hard  core,  12  in.  thick,  on  a  clay  formation. 
"  Hard  core"  consisted  of  brick  rubbisii  well  consoli- 
dated by  rolling,  and  although  the  result  was  good, 
the  writer  is  of  opinion  that  the  natural  foundation 
in  .Johannesburg  is  nuich  better  than  the  hard  core 
referred  to.  After  the  road  has  been  properly  graded 
and  formed  to  the.  required  camber,  the  formation 
or  foundation  is  well  rolled.  On  this  a  layer  of  2J-in. 
stone  is  spread  so  that  when  consolidated  the  thick- 
ness is  G  in.  at  the  crown  and  5  in.  at  the  sides. 
Before  rolling  is  connnenced  a  snuiU  quantity  of 
binding  material  is  scattered  over  tlie  metal,  which 
prevents  creeping  and  makes  the  rolling  easier.  After 
the  metal  has  been  rolled  a  few  times,  more  binding 
material  is  spread  on  tlie  surface,  and  this  is  worked 
into  the  voids  of  the  stone  by  water  and  sweeping. 
When  the  metal  is  properly  consolidated  the  surface 
is  covered  with  a  thin  layer  of  i-in.  screenings,  and 
after  a  few  days  the  road  is  opened  to  traffic.  For 
new  work  the  binding  mateii;il  mn-ists  of  ironstone 
gravel  or  oudeklip  ;  for  remet:iliin,i;,  wm  k  the  screenings 
from  theoldmetaLareused.a- 1  lie  siqiiily  of  really  good 
gravel  is  l>ecoming  scarce  and  diflieult  to  obtain  at 
a   reasonable  cost. 

J/oltinij.—'n\e  rolling  is  done  by  steam  road  rollers, 
weighing  from  8  to  17i  tons.  These  rollers  cost  from 
£650  to  laSO,  delivered  in  Johannesburg  complete  and 
in  good  order.  The  average  cost  per  month  is  as 
follows :  Interest  on  capital  outlay  at  6  per  cent, 
£3  5s. ;  depreciation.  10  per  cent  per  annum,  £5  8s.  4d. ; 
maintenance,  £11  16s.  4d. ;  wages :  driver,  £23  15s. ; 
native,  £2  10s.;  total,  £26  5s.;  fuel,  £4  15s.;  oil, 
waste,  &c.,  £1  15s.;  water,  £3  18s.  8d.;  total, 
£57  3s.  4d. 

On  straightforward  work  a  10-ton  roller  will  con- 
solidate in  a  day  of  8i  working  hours  260  sq.  yds.  of 
2i-in.  metal,  6  in.  thick  on  completion. 

Watering. — The  watering  is  done  by  means  of  350- 
gallon  vans  with  ordinary  pipe  sprinklers,  drawn  by 
two  horses.  These  cost  approximately  £70  delivered. 
The  quantity  of  water  used  for  road  construction 
averages  about  5  gallons  per  square  yard,  and  the 
price  paid  per  1,000  gallons  is  4s.  Gd. 
(To  be  continued.) 


Local  Government  Board  and  Contracts. — .\t  the  last 
meeting  of  Portishead  Urban  District  Council  the  clerk 
rejjorted  that  he  had  been  in  communication  with  the 
Local  Oovenunent  Board  on  the  sub,ject  of  a  con- 
tractor's application  for  an  inn-ease  of  prices  tendered 
at  in  November  last,  on  account  of  extra  expenses  con- 
sequent on  the  war.  The  reply  received  was  that  the 
local  authority  must  decide  in  such  cases.  They 
would  have  to  satisfy  the  auditor  that  any  advance 
made  was  reasonable. 

Treatment  of  Trade  Wastes. — On  the  minutes  of  the 
Ti.nle-  Waste  Cuuiiniltee  l)eing  submitted  at  a  recent 
meeting  of  Worsley  Urban  District  Council,  Mr. 
Rogerson  asked  why  they  treated  the  effluent  from 
bleach  works  differently  to  that  from  dye  works? 
He  und€r.stood  that  it  cost  the  community  quite  as 
much  to  deal  with  the  waste  from  bleaching  processes 
as  from  dyeing  processes.  The  clerk  said  that  the 
committee  considered  the  effluent  from  bleaching 
nothing  like  so  deleterious  as  that  from  dyeing.  Mr. 
Glass  said  the  effluents  from  dyeing  vats  and  bleach- 
ing vats  were  put  under  two  totally  different  cate- 
gories by  the  Mersey  and  Irwell  Joint  Committee,  and 
it  was  asserted  in  some  quarters  that  the  latter  was 
;i  distinct  advantage  to  the  sewage,  as  it  had  a  dis- 
infecting effect  on  the  fever  matter.  He  could  not 
say  whether  the  contention  was  correct,  but  it  was 
generally  accepted.  The  clerk:  The  arrangements 
which  we  made  upon  this  matter  followed  on  the 
adv'i<-<'  of  Dr.  Fowler. 
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QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

506.  Concrete  Sewer  Construction.— Is  it  necessary 
to  supijort  concrete  sewer  tubes  with  concrete  at  the 
sides,  tlie  tubes  being  21-in.  diameter  ?  If  it  de- 
pends on  the  depth  below  the  street  whether  they 
should  be  supported  by  concrete  or  not,  then  what 
are  the  least  and  greatest  depths  at  which  they  can 
be  laid  without  concrete  support  at  the  sides  ? 
("Polox.") 

507.  Design   of   Retaining  Walls What  are   some 

good,  practical  rules  for  the  design  of  (1)  brick  and 
(2)  concrete  (not  reinforced)  retaining  walls  to  with- 
stand  earth  pressure  ?    ("  Polox.") 

508.  Street  Construction. — Some  new  streets  are  to 
be  laid  out  involving  considerable  cutting  and  filling 
of  the  ground.  Longitudinal  sections  of  the  ground 
showing  the  levels  of  the  new  road  have  been  pre- 
pared. The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  is  the  best  method 
of  doing  this  .'    (Polox.) 

510.     Axle  Stress An   axle  fixed  to  two  wheels  is 

driven  at  the  centre  by  a 
chain,  and  supports  two 
bearings,  distant  12  in.  from 
the  centre  of  the  wheels,  the 
load  on  each  bearing  being 
2g  tons.  If  the  power  exerted 
is  20  h.p.,  and  the  rate  of 
turning  is  30  revs,  per 
minute,  find  the  maximum 
intensity  of  stress  in  the  axle 
if  its  diameter  is  5  in.      (Student.) 


^k5^9i^3    stfoNs 


>!  li"  K 


[The  Editor  is  at  all  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  arc  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


509.  Sewerage. — A  12-in.  sewer,  laid  at  a  gradient 
of  1  in  50,  has  an  average  depth,  dry-weather  flow, 
of  1  in.  How  w-ould  you  calculate  the  depth  of  six 
times  the  dry-weather  flow  ?  A  leaping  weir  is  fixed 
12  in.  below  the  outlet  of  the  pipe.  At  what  distance 
should  the  edge  of  the  weir  be  fixed  from  the  outlet 
of  the  pipe  to  take  all  above  six  times  dry-weather 
flow  ?  Give  mathematical  and  ^  graphical  calcula- 
tions.   ("  Pennbourne.") 

The  formula  for  the  velocity    of   discharge  of   sewers, 
pipes,  &c.,  is  V  =  Cv  R^- 

Where  V  =  velocity  in  feet  per  second. 
0  =  coefficient  of  discharge. 
R  =  hydraulic  mean  depth  iu  feet. 
S  =  sine  of  slope. 
With  the    same  pipe   and   slope,   C   and   S   will  be   the 
same,  and   therefore  the  velocity  of  discharge  will  vary  as 

v/kT 

The  discharge  of  pipes  is  given  by  Q  =  VA. 
Where  Q  =  discharge  in  cubic  feet  per  second. 

V  =  velocity  of  discharge  in  feet  per  second  as 
found  above. 

A  =  area  of  pipe  in  tquare  feet. 

Now  as  V  varies  as  V  R,  Q  will  vary  as  Ay  R. 

It  will  therefore   be  necessary   to   determine  the  value 

of  Ay  K  for  1  inch  depth  of  flow;  take  six  times  this  value 

and  then  by  trial  and  error  find  the  depth  of  flow  that  will 
give  it.      This   is   most   conveniently   done   by   the   aid  of 

tables,  giving  the  value  of  y  R  and  A   for  a  pipe  in  terms 

of  its  diameter,  such  as  that  given  in  Moore  &  Silcook's 
"  Sanitary  Engineering,"  Vol.  I. 

1  in.  depth  of  flow    =   yV  of  diameter  =  'OSSSd. 
The   nearest  value  given  in  the  tables  to  this  is  ■082'09, 
but  as  the  values  are  roughly  proportional,  the  odd  decimals 
may  be  taken  pro  rata,  as  follows  ; — 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  he  the  most  meritorious,  one  or  more  premiums 
m  hooKs  will  he  awarded  monthly.  Diagrams  must 
he  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


d  A  ^K 

09  =     035012  -23969 

•08  =    -029435  -22654 

(•09  -    08)  =    -005577  -01315 

i  =   -001526  -00438 

•08  =   ^029435  '22654 


•833   =    030961 


•23092 


.-.  Av/R   =    030961   X   -23(393  =  -007195 

Then  for  six  times  the  flow  of  1  in.  depth  we  have 

A  v'R  =  6   X    007195  =  -043170 

for  a  depth  of    ^Id,  A  =  •119898  and  v/R  =  '35487 

.•.A^/R"=  -042248  for  a  depth  of    22  d  &.  -= 

•128112  andv^R  -36222 

.-.A  v/R  =  -046305. 

It  will  therefore  be  seen  that  the  value  of  d  lies  between 

'21  and  '22  of  the  depth,  or  more  nearly  '212  d. 

■212d  of  a  12  in.  pipe  =  2-544  iu. 

When  water  flows  over  the  edge  of  a  weir,  its  velocity 
causes  it  to  follow  a  parabolic  path,  the  distance  the  water 
is  projected  depends  upon  the  depth  of  water  on  the  weir 
and  the  consequent  amount  of  velocity.  If  /;  is  the  dis- 
chartiing  head,  then  it  is  sufficiently  accurate  for  practical 
purposes  to  assume  that  the  mean  velocity  of  the  water 
passing  over  the  weir  is  |y  2y/i.      Let  x  =  width  ot  the 

leaping  weir  in  inches  and  y  the  difference  iu  level  of  the 
two  edges,  also  in  inches,  which  in  this  case  is  12  inches. 
Now  if  a  particle  of  water  passes  from  one  edge  of  the 
weir  to  the  other  {a-f  in  fig.)  in  (  seconds,  then 


and  ,r  =  J  V  2jh.  X  t 


(i.) 


3  V2gh 


substituting  in  (i.)  we  get 
9    x^ 


/iH    yh  4 


V  !'''• 


If  the  water  has  a  velocity  of  approach,  as  in  tliis  case, 
then   h  must  be  incretsed   by  /(',  the  head  due  to  velocity 


where  v  =  velocity  of  approach 


as  calculated  by  h' 

in  feet  per  second.     The  above  formute  give  the  path  of 
the   underside   of   the  stream,  so   that  it  the  path  of  th 
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surface  is  required,  as  in  this  case,  y  must  be  the  difference 
in  level  between  the  surface  of  the  water  and  the  lower 
edge  of  the  weir. 

In   this  case,  the  velocity  of  discharge,  using  Kutter's 
formula  n  =  "013,  will  be  3'59  ft.  per  sec. 

(3-53)= 
.".  Ill,  head  due  to  velocity  of  approach  =  — ^ =  '215  in. 

.-.  Total  head  =  2o4<t  +    215  =  2759 

say  2'76  in. 

The  value  of  y  will  be  12  +  2  544  in.  =  14544 

We  have  found  that  ai  =  J  v'  ^.y 

Inserting  the  values,  we  get 

X  =  J  y2;6x  14-541  =  8-417  in. 
In  the  above  calculation  no  corrpctioii  is  n\ade  for 
the  change  of  section  of  a  stream  flowing  from  a 
segmental  section,  which  would  be  difficult  to  allow 
for,  bat  it  will  probabh-  be  found  correct  enough  in 
practice.  The  problem  can  be  solved  graphically  by 
plotting  the   direction  of  flow  after  it  leaves  the  \>^<e  to 

scale,  as  shown  in  figure,  making  ab  =  y  =^  and  be  = 

X  =  jy/ ay/i.  Complete  the  rectangle  abed  and  divide 
u  ti  and  c  d  into  an  eqnal  number  of  parts.  The  parabolic 
path  can  then  be  plotted  by  drawing  a  fair  curve  through 
the  intei-sections  of  vertical  and  radial  lines  as  shown. 
Make  nf  —  difference  of  level  between  pipe  and  edge  of 
w«ir  =  y.  then  cf  will  be  the  value  of  x  retjuired.  From 
the  wording  of  the  question  it  would  appear  that  the  weir 
is  i-equired  for  separating  storm-water  that  has  to  be 
treated  at  the  disposal  works  from  that  which  has  not. 
It  must  be  pointed  out,  however,  that  this  form  of  weir 
does  not  comply  with  the  Local  Government  Board's  re- 
quirements, for  with  a  high  velocity  of  discharge,  as  when 
the  pipe  is  running  full,  the  whole  of  the  flow  would  be 
diverted  into  the  overflow,  instead  of  i^ix  times  the  dry- 
weather  How  passing  on  to  the  works  for  treatment. 

(J.  A.  R.,  Chothai,,.) 


STREET  SCAVENGING  AND  WATERING  IN  HOLBORN. 


In  his  report  fur  tlie  year  einled  M;irch  31.sl  la.<t, 
Mr.  E.  F.  SpurieLl,  the  borough  surveyor,  states  that 
the  total  niimber  of  van  loads  removed  from  the 
highways  of  Holborn  during  that  period  was  7,106, 
equal  to  21,318  cub.  yds.,  or  14,212  tons. 

The  night  washing  of  the  main  roads  in  the  borough 
by  jet  and  hose  and  water  vans  was  extended  during 
the  year.  It  has  been  found  to  be  a  most  efficacious 
method  of  keeping  the  highways  in  a  cleanly  and 
■sanitary  state,  and  is  highly  recommended  by  Mr. 
Spurrell. 

The  total  quantity  of  water  used  for  flushing  the 
road  surfaces  of  the  borough  amounted  to  15.882,832 
gallons.  The  watering  of  the  roads  was  carried  out 
with  the  council's  own  vans,  the  contractor  supply- 
ing the  necessary  horses,  drivers,  &c.  The  total 
quantity  of  water  used  for  all  purposes  in  the  wash- 
ing and  watering  of  the  roads  amounted  to  32,4.32,832 
gallons,  and  the  total  cost  of  street  cleansing  and 
watering  was  £15,929. 


Luminous  Paint  for  Kerbstones. — A  borough  engi- 
neer asks  for  the  name  of  a  firm  which  manufactures 
luminous  paint  for  painting  kerbstones,  lamp  columns, 
dtc.  in  the  absence  of  stret-t  lights. 

Municipal  Enterprises  and  Income-tax.— In  the 
House  of  Commons  lasl  week  tlu-  Chancellor  of 
tlie  Exchequer  stated  in  reply  to  a  question  tliat 
enterprises  owned  and  carried  on  by  municipal  autho- 
rities of  the  nature  of  a  trade  or  business  would  be 
liable  to  pay  the  propo.=ed  duty  on  excess  profits. 

Liverpool  Electricity  Department. — In  a  stateinent 
last  week  dealing  with  the  progress  of  the  Liver- 
pool electricity  undertaking,  Mr.  Russell-Taylor,  pre- 
siding at  a  meeting  of  the  Tramways,  Electric  Power 
and  Lighting  Committee,  said  the  capital  expenditure 
up  to  the  end  of  1914  amounted  to  close  upon 
£2,2.50,000,  and  the  revenue  for  the  year  1914  amounted 
to  over  £300,000,  while  the  increased  revenue  for  the 
six  months  ending  June  over  the  corresponding  period 
last  year  was  about  £8,000.  The  profits  of  the  whole 
business  undertaking,  from  the  time  of  its  purchase, 
had  permitted  the  sums  of  £862,128  to  be  set  aside 
towards  the  repayment  of  capital.  Furthermore,  the 
sum  of  £.390,000  had  been  carried  to  reserve,  depre- 
ciation, and  other  contingencies,  and  £28.5,000  allotted 
to  the  relief  of  rates,  the  contribution  on  this  head  for 
the  current  year  being  £2.5,000. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

T7ii3  Editor  invites  the  co-operation  of  ScRVEYOB  readers 
with  a  view  to  making  the  information  given  under  this 
head  os  complete  and  accurate  as  possible. 

INQUIRIES  HELD. 
Glasgow  T.C.  (Octobev  2r)th.  Lord  Hunter  and 
Prof.  Scott).— This  was  an  inquiry  into  the  increases 
of  rental  of  small  dwellings  in  industrial  districts  in 
Scotland.— Mr.  Walker  Smith,  of  the  Scottish  Local 
Government  Board,  said  the  .standard  of  working- 
class  houses  in  Scotland  was  40  per  cent  below  that 
in  England,  while  the  latter  paid  only  13  per  cent 
more. "  Private  enterprise  in  Scotland  had  been 
stagnant  for  years.  There  had  been  a  tremendous 
influx  of  workmen  in  the  Clyde  Valley  since  the  war, 
and  the  housing  problem  was  extraordinarily  acute. 
There  had  been  great  industrial  expansion  all  along 
the  valley,  and  16,000  workmen  had  to  travel  from 
Clydebank  and  5,000  from  Renfrew  to  and  from  Glas- 
gow daily  in  order  to  be  housed.  In  Greenock  empty 
houses  were  practically  non-existent,  but  about  800 
of  the  houses  occupied  were  unfit  for  human  haliita- 
tion.  The  .same  remark  applied  to  many  occuiiied 
houses  in  Glasgow.  In  the  Clyde  Valley  one  firm  last 
year  employed  11,000  men.  This  year  they  employed 
i6,lX)0.  and  in  the  near  future  expected  to  employ 
23,000.  These  additional  men  would  have  to  be  dis- 
tributed over  Glasgow.  A  house  monopoly  would  be 
established  in  the  Clyde  district,  and  tenants  would 
require  some  measure  of  protection  against  exploita- 
tion.    The  inquiry  was  adjourned. 

APPLICATIONS   FOR   LOANS. 
Arbroath    T.C— £2,000  in  respect  of  the  smallpox 
hospital. 

Aylesbury  U.D.C. — £1,600  for  electricity  mams. 
Merthyr  T.C— £8,2.50  for  the  purchase  of  a  school 
site. 

LOANS   SANCTIONED. 

Burry     Port     U.D.C— CI, OOll   [or  tlu-  erection  of   a 
|)iililic  slaughtiT-iiouse. 

LOANS   REFUSED. 
Blean  R.D.C— £>^20  for  works  of  sewerage. 
Christchurch  T.C— CSOO  Un-  surface-water  drainage. 

FORTHCOMING  INQUIRY. 

NOVEMBER.  £ 

2. — Shoeburyness.     For  the  enlargement  of  a 


sewage  tank  (Mr.  R.  H.  Bicknell) 


2,000 


Barking  Officials  and  the  War.— Barking  Urban 
District  Council  claims  a  unique  position  in  regard  to 
its  officials  who  are  serving  the  country.  Its  clerk, 
surveyor,  medical  officer  of  health,  and  electrical  engi- 
neer have  all  been  released  for  active  service,  a,nd 
the  administration  of  the  town's  affairs  is  now  being 
caii-ied  on  by  officials  who  are  merely  acting  until  the 
termination  of  the  war. 

Shropshire  Town  Planning  Scheme.— At  the  last 
meeting  of  the  Shrewsbury  Kural  District  Council, 
the  chairman,  Mr.  Thomas  Allan,  said  the  council  had 
determined  to  prepare  a  town  planning  scheme  for  the 
district  of  Old  Heath,  abutting  on  the  borough  of 
Shrewsbuiy.  Under  a  temporary  arrangement  with 
Shrewsbury  Coi-poration  they  would  be  able  to  carry 
out  their  sewering  and  water  supply.  The  scheme  was 
rendered  necessary  by  reason  of  the  erection  of  a 
large  engineering  works  in  the  rural  district. 

The  Road  Board  Grants.— The  County  Councils 
Association,  at  a  meeting  held  at  Caxton  House  on 
Wednesday,  considered  correspondence  which  had 
passed  between  the  chairman  and  the  Chancellor  of 
the  Exchequer  on  the  subject  of  retrenchment,  and,  as 
no  direct  suggestions  had  come  from  the  Government, 
decided  to  ask  the  county  councils  to  submit  their  own 
views  and  proposals  upon  economy.  A  resolution  of 
the  Highways  Committee  that  power  should  be  given 
to  highway  authoi-ities  temporarily  to  close  roads  for 
special  reasons  or  against  a  special  class  of  traffic  was 
approved,  and  the  resolution  will  be  sent  to  the 
Departmental  Committee  on  Heavy  Traffic.  In  view 
of  the  recommendation  of  the  Government  Committee 
on  Retrenchment  in  the  Public  Expenditure  that  the 
work  of  the  Road  Board  should  be  suspended  during 
the  war,  a  deputation  was  appointed  to  wait  on  the 
Chancellor  of  the  Exchequer  and  take  other  steps  to 
secure  assistance  from  the  funds  in  the  possessioii  of 
the  Road  Board  for  road  improvements  and  the  with- 
drawal of  Clans.-  41   of  Finance  Bill  No.  3. 
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Tlie  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  api>ear  below : 
Buildings — Darlington ;  housing  and  town  planning 
— ^Liverpool,  Newcastle-on-Tyne.  Sheffield ;  roads  and 
materials — Aberdeen,  Glasgow,  Winchester;  sewerage 
and  sewage  disposal — Bodmin ;  water,  gas  and  elec- 
tricity— Bolton,  Sheffield. — Particulars  of  other  pro- 
jected works  will  be  found  on  our  "Local  Govern- 
ment Board   Inquiries  "'  page. 

BUILDINGS. 

Aldershot  U.D.G. — An  intimation  lias  been  received 
that  the  Local  Government  Boai'd  have  sanctioned  a 
loan  for  the  proposed  extensions  to  the  isolation 
hospital,  and  that  the  work  may  be  proceeded  with  at 
once. 

Brighton  T.C. — The  Health  Committee  recommend 
the  ]irovision  of  additional  accommodation  for-  the 
^taff  at  the  sanatorium,  at  an  estimated  cost  of  £170. 

Darlington  T.C. — A  scheme  of  improvement  is  to  be 
carried  out  at  the  Bank  Top  cattle  mart,  at  an  esti- 
mated cost  of  £2,000. 

Inverness-shire  C.C— The  Badenoch  District  Com- 
mittee have  decided  to  build  a  stone  bridge  at  Lynwilg, 
at  an  estimated  cost  of  £308.  The  work  will  be  carried 
out  b.y  direi't  labour. 

Maimesbury  T.C— The  question  of  meeting  the 
urgent  need  for  jniblic  conveniences  has  been  re- 
ferred  to   committee   for  consideration. 

Ripon  T.C. — An  application  by  the  city  council  for 
borrowing  powers  for  the  erection  of  new  baths  at 
Ripon  Spa  having  been  refused,  instructions  have 
l)een  given  for  the  preparation  of  estimates  and  plans 
for  baths  to  be  provided  out  of  revenue,  at  an  esti- 
mated co.st  of  £250. 

Sheerness  U.D.C. — Negotiations  are  proceeding  with 
the  local  landowner  for  authority  to  build  a  bridge  to 
connect  Somersby-grove  with  Coronation-walk. 

Stalybridge  T.C. — The  scheme  for  the  extension  of 
tlie  public  baths  has  been  completed  at  a  cost  of 
£6,400. 

Welshpool  T.C. — The  council  have  received  a  letter 
from  the  clerk  to  the  county  council. forwarding  the 
following  recommendation  of  the  county  medical 
officer  of  health:  "That  all  courts  and  passages  in 
the  county  should  be  limewashed  at  least  once  a 
year  by  the  respective  owners,  and  instructions  given 
to  the  sanitary  insi^ector  to  see  that  this  was  done." 
The  sanitary  inspector  was  requested  to  liave  the 
recommendation  carried  out. 

HOUSING    AND    TOWN  PLANNING. 

Liverpool  T.C— The  Treasury  have  nffered  no 
objection  to  the  work  in  cnnnertiun  witli  the  eivctiun 
of  sevent,y-one  additional  working-class  dwellings 
being  proceeded  with. 

Newcastle-on-Tyne  T.C— At  Wednesday's  meeting 
of  the  council  a  report  of  the  Housing  Committee  re- 
lative to  the  AValker  housing  scheme  was  presented. 
The  contract  for  this  scheme  was  originally  let  to  a 
firm  the  partnership  of  which  had  since  been  dissolved. 
The  lowest  tender  of  those  since  obtained  was  that  of 
Mr.  Samuel  Ferguson,  Newcastle,  amounting  to 
£133,303  1.5s.  7d.,  or  an  increase  of  £32,892  8s.  lid. 
on  the  tender  originally  accepted,  while  the  total  cost 
of  the  scheme,  inclusive  of  architect's  commissions, 
was  brought  up  to  £151,409.  It  having  been  repre- 
sented to  the  Local  Government  Board  that  some  por- 
tion of  this  cost  should  be  borne  from  Imperial 
sources,  the  Local  Government  Board  now  offered  to 
bear  20  per  cent  of  the  increased  cost  of  the  scheme, 
exclusive  of  the  cost  of  streets  and  sewers,  on  con- 
dition that  the  scheme  was  immediately  proceeded 
with  and  that  munition  workers  engaged  by  Messrs. 
Armstrong,  AVliitwoi-th  &  Co.  were  given  the  prefer- 
ence during  the  period  of  the  war,  as  tenants  and 
lodgers  in  the  houses  to  be  erected.  The  committee 
recommended  that  this  offer  be  accepted,  and  that  the 
tender  of  Mr.  Ferguson  be  accepted.  The  report  and 
recommendation  were  agreed  to. 

Rugby  U.D.C — The  Plans  and  Estimates  Com- 
mittee, in  answer  to  an  inquiry  from  the  Board  of 
Trade,  state  that  the  provision  of  50  or  100  houses  was 


necessary,  and  that  land  had  been  purchased  for  a 
housing  scheme.  The  Board  of  Trade  are  asked  to 
state  how  they  propose  to  enable  houses  to  be  built 
by  local  authorities  to  let  at  an  economic  rent. 

Sheffield  T.C. — The  town  council  will  at  their  next 
meeting  consider  a  scheme  for  building  286  houses  at 
High  Wincobank,  at  an  estimated  cost  of  £90,867. 

PARKS    AND    OPEN   SPACES. 

Ilford  U.D.C. — It  is  proposed  to  purchase  land  for 
the  purpose  of  a  park  for  the  Seven  Kings  district, 
but,  with  the  consent  of  the  vendor,  it  has  been 
agreed  to  allow  the  matter  to  remain  in  abeyance 
until  after  the  termination  of  the  war. 

Manchester  T.C. — The  Parks  Committee  recommend 
the  expenditure  of  a  further  £100  in  forming 
boulevards  and  making  a  road  at  the  Debdale  recrea- 
tion ground. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Broadstairs  U.D.C— The  surveyor,  Mr.  H.  Hurd, 
liaving  subnutted  the  question  of  excluding  trade 
refiise  from  the  dust  collection,  the  council  resolved 
that  all  trade  refuse  containing  straw,  cardboard, 
paper,  shavings,  or  refuse  of  a  bulky  nature,  be  not 
removed  by  the  council's  carts  until  further  order, 
and  that  public  notice  be  given  accordingly. 

Sheerness  U.D.C. — The  Local  Government  Board 
have  refused  to  sanction  a  loan  for  a  refuse  destructor. 

ROADS    AND    MATERIALS. 

Aberdeen  T.C— Councillor  George  and  Mr.  A. 
Findla.y,  superintendent  of  cleansing,  have  been  ap- 
pointed to  visit  Glasgow  and  inspect  motor  street 
sweeping  machines,  with  a  vi<«v  to  the  purcliase  of 
one  at  an  estimated  cost  of  £650. 

Aberystwyth  T.C. — The  scheme  of  the  county 
council  for  a  proposed  improvement  to  the  road 
leading  from  Penybont  Bridge  to  Soutligate,  at  an 
estimated  cost  of  £260,  has  been  approved,  hut  the 
work  will  not  be  put  in  hand  till  after  the  war.  The 
cost  is  to  be  borne  in  equal  shares  by  the  county  and 
town  authorities. 

Bristol  T.C. — A  report  has  been  submitted  to  the 
Sanitary  Committee  with  reference  to  the  liability  of 
the  Bristol  Tramways  and  Carriage  Company  to  con- 
tribute towards  the  cost  of  maintaining  Cranbrook- 
road  on  account  of  the  damage  being  done  by  the 
company's  'buses  being  run  at  a  great  speed  and 
generally.  The  city  engineer.  Mr.  L.  S.  McKenzie, 
also  submitted  a  report  showing  the  cost  of  repairing 
this  road  during  the  last  three  vears.  In  1912-13  it 
was  £11;  in  1913-14,  £396;  and  in  1914-15,  £709.  A 
Deiiartmental  Committee  was  now  sitting  to  consider 
the  law  and  regulations  relating  to  the  construction 
and  use  of  road  locomotives  and  heavy  motor  cars  in 
Great  Britain.  It  was  resolved  that  the  town  clerk 
write  the  Local  Governm.  nl  PxMr.l  and  ask  if  they 
will  receive  evidence  on  tin  ^ul],  ,  t,  and.  if  so,  that 
the  chairman  and  city  imi^iimmi  .itlend  before  them. 
Further,  that  the  attention  of  the  Watch  Committee 
be  called  to  the  damage  done  to  the  road  by  the  ex- 
cessive speed  and  the  cost  of  repairs,  and  that  a 
copy  of  the  city  engineer's  rejiort  be  sent  to  them. 

Bromley  R.D.C — With  respect  to  certain  suggested 
repairs  at  Orpington,  the  highway  surveyor,  Mr.  E. 
Craig,  said  he  was  not  in  a  position  to  recommend 
that  the  work  should  be  done  at  the  present  time, 
because  of  the  labour  difficidty.  He  had  now  only 
four  men  over  .seventy  years  of  age  working  for  him 
at  Orpington,  instead  of  nine.  It  would  be  possible 
to  have  certain  repairs  done,  which  would  tide  them 
over  until  a  more  favourable  time  for  the  work.  The 
council  approved  of  the  surveyor's  recommendation. 

Brownhills  U.D.C. — It  has  been  decided  to  repair 
the  main  road  at  Shelfield  with  granite. 

Cork  R.D.C — The  council  have  adopted  the  pro- 
posal of  the  county  surveyor.  Mr.  I.  J.  Murphy,  to 
reijair  and  improve  by  steam  rolling  the  main  road 
from  Cork  to  Blarney,  between  Inchecommane  Bridge 
and  Mahony's  Gullet,  for  a  length  of  490  perches,  at 
an  estimated  cost  of  £514,  half  of  this  to  be  county 
and  the  other  half  a  district  charge,  the  expenditure 
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to  be  repaid  in  five  years  in  accordance  with  the 
i'.ninty  oounoil'.s  ?teani  rolling  scheme. 

Cuckfield  R.D.C.— The  surveyor.  Mr.  A.  Macarthur, 
submitted  a  plan  of  School-lane,  Horsted  Keynes, 
proposed  to  be  made  up  and  added  to  the  list,  of 
highways.  It  was  resolved  that  the  council  be  recom- 
mended to  take  over  the  road  leading  from  Horsted 
Keynes  Church  to  the  schools  after  it  had  been  made 
up  to  the  satisfaction  of  the  ,s\irveyor  in  accordance 
with  the  plan  prepared  by  him. 

Egham  U.D.C. — Instructions  have  been  given  for 
the  construction  of  about  160  yds.  of  new  kerbing  at 
Stnnido  Hill,   Virginia  Water. 

Glasgow  T.C. — It  has  been  decided  to  obtain  a  further 
Mipply  of  motor  sweepers. 

Gloucestershire  C.C— Sir  Ashton  Lister  presented  a 
report  ;i.s  to  the  work  on  the  highways,  and  said  an 
endeavour  had  been  made  to  curtail  expenditure  in 
every  direction,  except  in  regard  to  the  maintenance 
of  the  roads  in  as  good  a  condition  as  possible  under 
present  circinnstances.  There  had  been  no  expendi- 
ture on  what  might  be  termed  luxuries.  Mr.  Hutton 
complained  of  the  dangerous  state  of  many  of  tlie 
roads  for  horse  traffic.  Sir  .\.  Lister  v'laid  the  snr- 
ve.vors  were  doing  all  they  could  to  remedy  the 
dangers  of  which  complaint  had  reached  them. 

Hemel    Hempstead    T.C. — It  has  been  agreed  to  pay 

half  the  estimated  cost,  not  exceeding  £7b,  for  the 
repair  of  Gadehridge-lane,  under  the  direction  of 
the  Road  Board,  for  military  purposes. 

Hinckley  U.D.C— Plans  have  been  passed  lor  the 
construction  of  a  new  street  off  Station-road. 

Hurstpierpoint  T.C. — The  question  of  whitening 
kerbs  was  raised,  and  it  was  claimed  that  Russian 
tallow  and  hot  whitewash  would  defy  the  weather. 
Some  niemters  were  afraid  that  Russian  tallow  would 
lead  to  slippery  ways,  but  the  advocate  of  tho  mix- 
ture asserted  that  the  required  quantity  of  tallow 
was  small. 

Ilfracombe  U.D.C— The  Oeneral  Purposes  Com- 
mittee have  been  authorised  to  consider  the  question 
of  improving  tlio  make-up  of  the  district  roads. 

St.  Austell  R.D.C — -\n  estimate  is  to  be  prepared 
for  an  iinprovenient  scheme  at  Tregonissey. 

Southend  T.C — It  lias  been  resolved  to  make  up 
the  remaining  portion  of  Southview-drive  under  the 
Private  Street  Works  Act. 

Winchester  T.C. — The  Road  Board  have  written 
that  they  had  authority  from  the  War  Department  to 
proceed  with  the  works  of  improvement  of  roads  in 
the  city  for  military  inn-poses,  estimated  to  cost  £7,740, 
on  the  understanding  that  the  council  would  con- 
tribute €.3.244,  the  amount  included  in  this  year's 
expenditure  on  highways,  towards  the  proposed  ex- 
penditure. 

Worthing  T.C — The  Highways  Committee  report 
that  the  l>orough  surveyor  estimates  that  a  saving 
of  £600  can  be  effected  on  the  annual  estimates  by 
deferring  repairs  under  tlie  heading  of  highway,  main- 
tenance and  street  cleansing. 

Yeovil  T.C — Widening  and  improvement  schemes 
are  to  be  carried  out  in  Reckleford  and  Sherborne- 
road,   at   an   estimate. 1   cost   of   £4^). 

SEWERACE    AND    SEWAGE    DISPOSAL. 

Barrowford  U.D.C. — Tlu-  ;i-in.  pipes  from  the  small 
septic  tanks  to  the  carrici-  on  the  large  septic  tanks 
are  to'bc  leplaced  by  IS-iu.  pipes. 

Bodmin  R.D.C — It  has  been  agreed  to  proceed  with 
a  comiirehensive  scheme  for  main  drainage  on  the 
lines  already  laid  down,  subject  to  any  modification 
which  mit'ht  be  found  desirable. 

Earby  U.D.C. — Consideration  is  being  given  to  pro- 
posals for  the  completion  of  the  effluent  sewer  through 
Booth  Bridge  Farm. 

Grantham  R.D.C. — A  letter  has  been  received  from 
the  Local  Government  Board,  in  reply  to  the  clerk's 
letter  requesting.'  the  board's  approval  of  the  proposal 
that  Mr.  H.  C.  Rudkin.  the  inspector  of  nuisance-s, 
should  be  allowed  to  undertake  private  practice  as 
an  architect  and  surveyor.  The  board  adhered  to  the 
opinion  communicated  to  the  district  council  in  their 
letter  of  .Inly  21,  1909,  that  the  services  of  a  whole- 
time  ofiicer  were  required  in  the  district,  and  that 
they  were  not  prepared  to  sanction  the  suggested 
arrangement,  with  a  view  to  the  repayment  of  a 
moiety  of  the  inspector  of  nuisances'  salary  from  the 
Exche<iuer  contribution   to   the  county   fund. 


Ossett  T.C. — The  new  Spa  sewage  disposal  works, 
completed  at  a  cost  of  £11,839,  were  formally  opened 
I'ecently.  The  works  were  designed  and  carried  out 
by  the  borough  surveyor,  Mr.  H.  Holmes,  with  direct 
labour. 

WAtER,    CAS,   AND    ELECTRICltlT. 

Barrow-in-Furness  T.C— The  water  supply  is  now 
augmented  by  600,000  gallons  daily  from  Yarlside. 
where  there  are  springs  in  the  old  iron  ore  ftit 
workings. 

Bodmin  R.D.C. — It  has  been  agreed  to  afford  Mr. 
F.  C.  Lander  the  necessary  facilities  for  the  construc- 
tion of  the  proposed  water  supply,  subject  to  an  agree- 
ment l>eing  entered  into  I>etw6en  him  and  the  council 
that  in  case  the  council  slioidd  promote  a  more  com- 
l)rehensiv6  scheme  for  the  district,  they  should  have 
the  option  of  purchasing  the  works  at  any  time  after 
completion  at  a  valuation. 

Bolton  T.C. — It  is  stated  that  the  Waterworks  Com- 
mittee have  been  considering  the  future  water  supply 
requirements  of  the  borough,  and  a  private  visit  has 
been  paid  by  the  committee  to  a  site  in  the  Lune 
valley.  TJie  general  feeling  among  those  who  in- 
spected it  was  that  it  was  admirably  suited  to  the 
purpose.  Nothing  definite  has  been  decided  in  the 
matter,  but  it  is  probable  that  tlie  committee  will 
consider  the  whole  question  in  the  near  future. 

Darlington  T.C.  —  The  Electricity  Cominilice  are 
seeking  the  sanction  of  the  Local  Government  Board 
for  the  purchase  of  an  additional  3,000-kw.  set  for 
the  electricity  undertaking. 

Grantham  R.D.C. — The  council  have  referred  to  the 
Health  Coiiiiiiittee  a  letter  from  the  Local  Govern- 
ment Board  inquiring  what  steps  had  been  taken 
with   lotrard   to  the  water  supply  at  Barrowby. 

Hackney  B.C.— The  Electricity  Committee  are  re- 
comnieudiiig  the  borough  council  to  spend  £5,749  on 
sites  [or  electricity  sub-sf nlious  and  house  services. 

Pembroke  (Co.  Dublin)  U.D.C. — It  has  been  agreed 
to  provide  a  new  engine  for  the  electric  lighting  plant, 
at   a   cost  ,,f  £2,0(10." 

Penrith  R.D.C— It  has  been  agreed  to  carry  out  a 
water  supjily  scheme  for  Low  Brailhwaife,  at  an  esti- 
Tuatcd  cost   of  £S2. 

Sheffield  T.C— Tenders  are  to  be  oblaim-d  f(U- 
increased  coal  storage  at  Neepsend,  and  also  for  coal- 
handling  plant,  at  an  estimated  cost  of  £f5,000. 

Torquay  T.C. — The  corporation  have  for  some  time 
been  gradually  carrying  out  a  considerable  scheme 
of  afforestation  upon  the  catchment  area  at  Tottitord, 
in  proximity  to  the  storage  reservoirs.  During  recent 
years  about  100  a<Tes  have  been  planted,  and  at 
present  preparations  are  being  made  for  clearing  out 
the  stock  of  trees  from  the  nurseries.  It  is  antici- 
pated that  the- afforestation  scheme  will  in  the  course 
of   years   yield    a    profit  of   about    £1     per    acre   per 

MISCELLANEOUS. 

Halifax  T.C. — .V  motoj-  ambulance  is  to  be  pur- 
chased at  a  cost  of  £175.  The  borough  engineer,  Mr. 
.1.  Lord,  has  received  instructions  to  reconstruct  the 
traniway  track  at  Norlli  Bridge,  at  an  estimated  cost 
of    fl,840. 

Failsworth  U.D.C— Councillor  Adali  Scholicld,  at  a 
recent  council  meetinf.'  referred  to  the  fact  that  the 
sin-veyoi-,  Mr.  W.  M.  Shimniin,  had  asked  his  com- 
mittee for  consent  to  enlist  with  a  view  of  leave  of 
absence  being  granted.  The  committee  could  not  see 
their  way  to  grant  the  request,  as  all  the  work  woidd 
have  been  at  a  standstill.  All  the  other  officials  in 
that  department  had  enlisted.  The  public  might 
think  the  committee  were  not  patriotic,  but  in  view 
of  the  fact  stated  he  thought  they  were  justified. 
Councillor  Elias  Taylor  said  if  all  town,  and  district 
councils  had  sacrificed  as  many  men  as  they  had 
there  would  have  been  many  more  in  the  .\riny  than 
tl}eri'   were. 

Westminster  T.C. — A  letter  has  been  received  from 
the  Office  of  Works  on  the  subject  of  the  reduction 
of  pidilic  lighting,  in  which  it  is  stated  that  the  u.se 
of  flare  lamps  during  heavy  fog  for  lighting  special 
points  and  areas  is  highly  desirable. 

FOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

TWELVE -TON    STEAM    ROLLER   for   hire. 
For  further  jiaiticidars  apply  Borough  Engineer, 
Municipal   Offices,   Cheltenham.  (2,752) 
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PERSONAL. 


Mr.  W.  J.  R.  Baker  has  resigned  his  position  as 
engineer  and  manager  of  the  Mansfield  Corporation 
gasworks. 

Mr.  F.  A'.  Furber,  surveyor  to  the  Quarry  Bank 
Urban  District  Council,  has  had  his  salary  increased 
by  £20  per  annum. 

Mr.  C.  Jeffrey  Vince,  of  the  city  engineer  and  sur- 
veyor's department,  Birmingham,  has  been  granted 
a  conim:.ssion  in  the  Royal  Engineers. 

Mr.  R.  W.  Hindhaugh,  surveyor  to  the  Ham  Urban 
District  Council,  has  been  granted  an  increase  of 
salary  of  £17  per  annum  on  condition  that  he  lives 
in  the  district. 

Mr.  H.  J.  Chapman,  borough  surveyor  of  Buck- 
ingham, has  been  apijoint^d  surveyor  to  the 
Hartshorne  and  Seals  Rural  District  Council,  at  a 
salary  of  £150,  in  succession  to  Mr.  N.  Spence,  who 
has  been  appointed  borough  surveyor  of  Marlborough. 

Mr.  F.  Idiens,  highways  surveyor  to  the  Stafford 
Rural  District  CoTincil,  has  been  commended  by  the 
Road  Board  for  the  valuable  services  he  has  rendered 
in  connection  with  the  construction  and  improve- 
ment of  roads.  The  council  liave  consented  to  Mr. 
Idiens  receiving  from  the  board  a  monetary  payment 
in  recognition  of  his  services. 

Lieutenant  Richard  Newman  Somerville,  e.e.,  wlio 
was  killed  in  France  on  the  9th  inst.,  was  the  elde.st 
son  of  Mr.  R.  M.  Somerville.  of  Osborne  Park.  Bel- 
fast, for  many  years  county  surveyor  of  Cavan.  He 
was  educated  at  the  Royal  School,  Cavan,  and  gradu- 
ated in  arts  and  engineering  at  Tl'inity  College, 
Dublin.  He  was  a  member  of  the  University  Officers 
Training  Corps,  and  at  tlie  outbreak  of  war  received 
a  commission  in  the  Royal  Engineers.  He  had  been 
in  France  three  months. 

Mr.  B.  B.  Tomlinson,  chief  engineering  assistant 
at  the  Windsor-street  gasworks,  is  recommended  by 
the  Birmingham  Gas  Committee  for  the  appointment 
of  engineer-in-charge  of  the  Nechells  gasworks,  at  a 
salary  of  £600  x^er  annum,  rising  to  £800  by  annual 
increments  of  £50,  subject  to  approved  service;  and 
Mr.  G.  C.  Pearson,  the  superintendent  of  the  coal  test 
plant  at  Nechells,  as  superintendent  of  the  Windsor- 
street  gasworks  at  a  salary  of  £350  per  annum,  sub- 
ject to  his  giving  satisfaction  to  the  committee  in 
his  new  position. 

Mir.  E.  O.  Wynne-Roberts,  m.inst.c.e.,  having  re- 
linquished his  connection  with  the- city  of  Begina, 
has  commenced  practice  as  a  consulting  engineer  at 
310  Temple-building,  Bay-street,  Toronto.  Mr. 
Wynne  Roberts  is,  we  understand,  engaged  in  writing 
a  small  book  on  waterworks,  as  applied  to  Canada, 
and  is  in  want  of  photographs  and-  particulars  of 
automatic  recording  rain-gauges,  water-level  re- 
corders, softening  plants,  filter.?,  gas  and  oil  engines, 
pumps,  hydraulic  mains,  and  other  items  for  inclu- 
sion in  the  work.  Perhaps  some  of  our  readers  can 
render  assistance  in  the  direction   indicated. 

Mr.  W.  Ratcliff,  assistant  surveyor  to  the  Meilon 
Urban  District  Council,  Mr.  C.  R.  Plumtree,  junr. , 
assistant  in  the  clerk's  department,  Mr.  W.  Sutton, 
junr.,  assistant  in  the  surveyor's  department,  and  Mr. 
H.  May,  assistant  clei-k,  have  been  given  permission  to 
enlist  in  H.M.  Forces.  Mr.  Ratcliff  has  been  informed 
that  the  resolution  as  to  payment  of  half  salary  to 
unmarried  men  did  not  apply  to  officers  obtaining 
commissions,  but  his  appointment  is  to  be  kept  open, 
and  he  is  to  be  paid  such  sum  as  may  be  necessary 
to  bring  his  Army  pay  and  allowances  up  to  the 
amount  of  salai-y  now  paid  him — viz.,  £140  per  annum 
— provided  any  amount  so  paid  does  not  exceed  £70 
per  aimum. 

Mr.  S.  Spencer  Haywood,  borough  engineer  and 
surveyor  of  Brighouse,  the  author  of  the  paper,  "  The 
Duties  of  a  Municipal  Engineer  in  the  Present  War," 
read  at  last  Saturday's  meeting  of  the  Institution  of 
Municipal  and  County  Engineers,  was  in  1889 
articled  pupil  to  Mr.  W.  J.  Newton,  Assoc. m.inst.c.e., 
Vjorough  engineer  and  surveyor,  Accrington.  He  was 
appointed  engineering  assistant  under  Mr.  H.  A. 
Cutler,  then  engineer  to  the  Rawten.stall  Corporation 
(now  city  engineer,  Belfast),  and  while  occupying 
that  position,  among  other  things,  acted  as  resident 
engineer  on  the  joint  main  outfall  scheme,  and 
assisted  in  getting  out  plans  for  new  fire  station 
stables  and  a  highways  depot.  In  1897  he  was 
appointed  deputy  borough  engineer  and  water  engi- 
neer of  Darwen,  und«r  the  late  Mr.  R.  W. 
Smith-Saville,   and   had    charge   of   the   carrying   o"ut 


of  the  following:  Conversion  of  tramways  to  electric 
traction ;  laying  a  new  tramway  through  fields  to 
an  outlying  district;  erection  of  refuse  destructor, 
electricity  works ;  hospital  alterations ;  new  recrea- 
tion ground,  &c.  Mr.  Haywood  was  appointed 
borough  engineer  and  surveyor  of  Brighouse  in  1901. 
While  there  he  has  carried  out  the  following  works : 
Widening  count,y  main  road  bridge  (£4,000) ;  erection 
of  public  baths  and  mortuary  (£6,000) ;  sewage  scheme, 
alterations  to  sewage  works,  ten  new  100-ft.  diameter 
filters,  tanks,  &c.— work  now  in  hand  (£20,000);  elec- 


Mr.  S.  Spenceb.  HArwooDj 

Borough  Engineer  and  Surveyor  of  Brigbouse 

trie  transforming  station;  new  chapel  mortuary  at 
cemetery;  alterations  to  police  court;  additions  to 
public  offices;  caretaker's  house  at  park;  schemes 
for  refuse  destructor,  public  market,  recreation 
grounds,  fire  station,  &c.  It  may  be  mentioned  that 
he  is  Comijany  Commander  of  the  Huddersfield  Dis- 
trict Volunteer  Corps. 

In  addition  to  the  awards  announced  in  April  for 
papers  read  at  the  meetings,  the  council  of  the  Insti- 
tution of  Civil  Engineers  have  made  the  following 
awards  for  papers  published  in  the  "Proceedings" 
without  discussion  during  the  session  1914-15 :  A 
Telford  Gold  Medal  to  Mr.  James  Forgie  (New  York); 
Telford  premiums  to  Messrs.  J.  B.  Mason  (Dunedin, 
N.Z.),  Harold  Berridge  (Aden).  C.R.White  (London). 
C.  S.  Churchill  (Roanoke,  Va.);  and  the  Trevithick 
premium  to  Mr.  A.  Poulsen  (Lemvig,  Denmark).  The 
Indian  premium  for  1915  has  been  awarded  to  Mr. 
C.   W.   Anderson  (Midnapore,   India). 

OBITUARY. 

Death  of  the  City  Surveyor  of  Bath. 
Mr.  Henry  Robert  Fortune,  city  surveyor  of  Bath, 
died,  w«  regret  to  state,  on  Sunday  at  his  residence. 
Harkley  Villa,  Oldfield  Park,  Bath.  He  had  been 
city  surveyor  since  1888,  and  an  official  of  the  Bath 
Corporation  for  the  past  thirty-six  years.  Appointed 
in  1879  as  road  and  street  inspector,  he  became  acting 
surveyor  in  1885,  and  succeeded  to  the  city  surveyor- 
ship  three  years  later.  Many  important  street  im- 
provements were  effected  during  his  tenure  o^  office, 
notably  in  the  Dolmeads  and  at  Lampards-buildings, 
where  a  scheme  of  artisans'  dwellings  was  carried 
out  under  his  direction.  He  was  also  responsible  for 
the  initiation  of  the  sewerage  and  sewage  disposal 
schemes  which  were  completed  by  Mr.  W.  A.  Rudford 
in  1914.  Mr.  Fortune  interested  himself  in  friendly 
society  work,  and  was  associated  chiefly  with  the 
Hearts  of  Oak  Benefit  Society,  of  which  he  was 
elected  president  in  1897.  He  was  seventy-one  years 
of  age,  and  leaves  a  widow  (his  second  wife),  two 
sons  and  two  daughters. 


The  Monaghan  Appointment. — The  Local  Govern- 
ment Boaixl  has  for  the  second  time  declined  to  approve 
of  the  appointment  of  Mr.  Hugh  M'Cague,  a  mason, 
as  engineer  to  the  Monaghan  Rural  District  Council. 
The  matter  has  given  rise  to  scenes  at  the  council 
meetings,  and  after  a  heated  debate  at  the  last  meet- 
ing a  motion  to  adjourn  the  matter  for  some  time  was 
defeated,  and  Mr.  Peter  Fiiuiegan  was  appointed  to 
fill  the  vacancy  for  six  months. 


Ol'TOBek  29,  1915. 


A.ND  COUNTY   ENGINEER. 


465 


i  WELL-KNOWN  GLASS-MAKING  FIRM. 


One  of  the  oldest  and  best  known  firms  in  the 
glass  -  luakmg  trade  in  this  country  are  Messrs. 
Chance  Bros.  &  Co.,  Limited,  of  Smethwick^  Birming- 
ham. At  their  works  in  tliat  town  the  most  up-to- 
date  methods  of  glass  manufacturing  are  to  be  found 
in  operation,  the  very  latest  appliances  being  re- 
quisitioned in  some  of  the  newer  lines  lately  placed 
on  the  market.  When  the  date  of  the  institution 
of  this  industry  by  the  Chance  family  is  taken  into 
consideration  the  abnormal  success  of  the  company 
and  the  high  standard  of  efficiency  obtained  is  not 
surprising.  The  Chance  family  owned  glass  works 
near  Bristol  prior  to  1793.  In  1824  the  business  was 
extended  by  the  establishment  of  the  present  works 
at  Spon-Iane,  Smethwick,  and  the  history  of  those 
works  to  a  large  extent  tells  the  story  of  the  window- 
glass  trade  in  Great  Britain. 

It   was   Messrs.    Cliance    who,    in    1332,    introduced 


have  formed  one  of  the  most  important  departments 
of  the  firm,  and  are  the  largest  of  their  kind  in  the 
world.  The  works  build  lighthouses  complete  from 
the  iron  tower  to  the  incandescent  burners,  and 
Messrs.  Chance  are  the  only  manufacturers  of  light- 
house api>aratus  in  the  world  who  also  make  all  the 
optical  glass  and  lenses. 

j\[ention  should  also  be  made  of  their  rolled  sheet 
glass,  which  was  first  introduced  early  in  1915  to 
meet  the  shortage  of  sheet  glass.  This  is  a  semi- 
transparent  glass,  which  is  recommended  as  a  satis- 
factory substitute  for  sheet  glass  for  many  purpo.ses, 
and  its  advantages  as  compared  with  ordinary  21-oz. 
sheet  glass  will  Ije  apiiarent  when  it  is  stated  that  it 
transmits  6  per  cent  more  light,  is  slightly  thicker 
and  stronger,  and  is  obtainable  in  much  larger  sizes. 
For  factories  and  workshops  and  in  all  kinds  of 
horticultural  work  its  utility  will  be  obvious. 

Messrs.  Cliance  Bros.,  it  may  be  added,  in  con- 
c-lusiou,  have  branch  works  at  Glasgow,  chiefly  for 
till'    manul'acture   of   rolled   plate   and   figured   rolled 
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(Over  30,000  9ti.  ft.  of  Chances'  extra  white  cast  glass  glazed  in  the  abnve  tiuililing.) 


into  Enghind  the  manufacture  of  sheet  glass  by  the 
French  method.  This  glass  has  gradually  super- 
seded Crown  trlass,  which  is  now  made  only  in  small 
quantities  for  sjiecial  purjioses.  It  was  in  their 
works  tliat  all  the  glass  for  the  Crystal  Palace  was 
made  in  1851,  and  the  sheet  glass  department  is  still 
one  of  the  most  important  in  the  Smethwick  works. 

In  1848,  under  the  auspices  of  the  French  manu- 
facturer B(>nteni|)s,  Messrs.  Chance  took  up  the  pro- 
duction of  o|)t:<al  glass  for  scientific  purposes,  and 
at  the  London  Exhibition  of  1862  they  exhibited  a 
pair  of  discs  25  in.  in  diameter,  a  remarkable 
achievement  at  that  date.  A  good  deal  of  attention 
is  being  paid  to  the  manufacture  of  optical  glass, 
and  considerable  development  is  taking  place  in 
this  trade  at  the  present  time. 

Of  recent  years  the  firm  has  been  responsible  for 
the  introduction  of  figured  rolled  glass  and  other 
kinds  of  ornamental  window  glass,  of  which  immense 
quantities  are  annually  exported  to  all  parts  of  the 
world.  Rolled  plate  and  rough  cast  glass  is  also 
manufactured  on  a  very  large  scale,  as  also  is 
coloured  glass  of  all  kinds,  for  railway  signals  and 
other  uses.  A  new  speciality  is  "  Antifade "  glass, 
which  protects  interiors  from  actinic  rays,  and  is 
jjarticularly  valuable  for  picture  galleries  and  air- 
craft sheds. 

An  important  step  was  taken  in  1850  by  the  estab- 
lishment of  l:glithouse  works,  which  for  many  years 


glass,  esi^ecially  useful  for  their  immense  export 
trade.  They  are  closely  associated  with  the  famous 
Societe  de  St.  Gobaiii,  Channy  et  Cirey,  the  oldest 
and  largest  firm  of  plate-glas.s  manufacturers  in  the 
world. 


Tyrone  Assistant  Surveyors'  Salaries. — An  appli- 
cation of  the  Tyrone  assistant  county  surveyors,  num- 
bering nine,  for  an  increase  of  .salary  came  up  for 
consideration  recently  at  the  Finance  Committee.  Mr. 
William  Stuart,  assistant  surveyor,  Strabane,  placed 
the  position  of  the  assistant  surveyors  before  the  com- 
mittee, stating  that  it  was  fifteen  years  since  the 
salaries  of  the  assistant  surveyors  in  Tyrone  had  been 
fixed,  and  since  that  time  the  work  had  vastly  in- 
creased, as  there  were  more  traction  engines  and  county 
machinery,  while  the  cost  of  living  had  vastly  in- 
creased, and  the  sui-veyors  were  obliged  to  pay  their 
own  travelling  expenses  out  of  the  £100  a  year  they 
received.  Mr.  Stuart  also  pointed  out  that  only  the 
old  existing  surveyors  were  allowed  to  do  extra  work. 
Mr.  Rodgers  and  Mr.  Donnelly  stated  that  it  fre- 
quently happened  all  the  surveyors  were  permitted  to 
discharge  extra  duties,  and  that  the  condition  that 
they  were  not  to  discharge  other  duties  was  not  strictly 
in  force.  The  committee  discussed  the  question  at 
lengtli  in  private,  and  eventually  decided  to  recom- 
mend that  an  increase  be  granted  the  assistant 
surveyors. 
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THE  ABERDEEN  WATER  BILL. 


Tlie  Bill  of  the  Aberdeen  City  Council  for  acquiring 
an  additional  supi^ly  of  water  from  the  river  Dee 
was  the  subject  of  an  inquiry  by  a  Parliamentary 
Committee  -at  Aberdeen  on  Thursday,  the  21st  inst. 
Authority  is  sought  to  conslnui,  new  waterworks  and 
to  take  an  additional  suppK  ui  water  from  tlie  Dee. 
The  supply  .at  present  talu'ii  Irnin  the  Dee  is  8,000,000 
gallons,  and  it  is  projjosed  to  increase  that  quantity 
by  3,000,000  gallons.  Provision  is  also  made  for 
piu-ifying  the  water  supply  by  the  liming  process, 
and  the  estimated  cost  of  the  whole  works  is  £4ii0,000. 

Many  petitions  against  the  Bill  were  lodged,  but 
the  majority  had  been  settled  satisfactorily,  and 
practically  the  only  objection  before  the  committee 
was  that  of  the  Dee  fishery  proprietors,  who  claimed 
compensation  in  the  event;  of  additional  water  being 
taken  from  the  river. 

The  committee  consisted  of  Lord  Southwark  (chair- 
man), the  Earl  of  Moray, 
Sir  John  M'Calhnn.  m.p., 
and  Mr.  A.  C.  Morton, 
M.p.  Mr.  H.  P.  MacMiJ- 
lan,  K.C.,  and  Mr.  Charles 
E.  Lippe  apijeared  for  the 
promoters,  and  the  peti- 
tioners were  represented 
by  Mr.  R.  S.  Home,  k.c, 
Mr,  John  Wilson,  k.c, 
and  Mr.  A.  Morice  Mackay. 

CASE    FOR    IHE    PROMOTERS. 

Mr.  MacMillan  opened 
the  case  for  the  i^romoters. 
There  could  be  no  two 
opinions  as  to  the  neces- 
sity for  constructing  new 
waterworks,  and  the  other 
question  was  whetlier  the 
Corporation  of  Aberdeen 
should  be  allowed  to 
abstract  the  additional 
3,000,000  gallons.  The_ 
problem     was     a     pressing 

one,  and  aU  the  preparations  and  necessary  investi- 
gations for  presenting  the  scheme  had  been  com- 
pleted. They  would  be  prepared,  however,  having 
obtained  a  decision,  to  postpone  the  actual  expendi- 
ture of  money  until  the  present  financial  stringency 
had  Iseen  relaxed.  Mr.  MacMillan  contended  that 
the  abstraction  from  the  Dee  of  an  additional  3,000,000 
gallons  per  day  wonld  not  prejudicially  affect  tlie 
river  from  the  fishing  jioint  of  view,  that  the  provi- 
sion of  compensation  water  was  unnecessary. 

Mr.  Cecil  H.  Eoberts,  water  engineer  for  the  Aber- 
deen Corporation,  stated  that  he  found  an  average 
of  from  500,000  to  1,000,000  gallons  of  surface  and  other 
water  finding  its  way  in  through  the  roof  of  the 
aqueduct  and  mixing  with  the  sujiply  from  the  Dee. 
A  greater  quantity  was  coming  out  than  was  going 
in  at  the  intake.  He  contended  that  the  abstraction 
of  an  additional  3,000,000  gallons  from  the  Dee  would 
not  appreciably  affect  the  flow  of  the  river.  By 
shutting  oft  the  suijply  altogether  he  found  the  sur- 
face of  the  river  fell  only  i  in.,  and  if  3.000,000  gal- 
lons additional  were  taken  it  would  only  affect  the 
surface  of  the  river  by  -|^  in. 

Mr.  Roberts,  in  cross-examination  by  Mr.  Home. 
K.c,  stated  that,  doubtless,  with  sufficient  storage 
provision,  an  increased  supply  from  the  Dee  might 
not  be  necessary. 


FERRO-GONGRETE  BRIDGE  BUILDING  IN  ESSEX. 


One  of  the  numerous  highway  bridges  buUt  for  the 
Es.sex  County  Council  in  replacement  of  brick  and 
timber  structures  which  by  reason  of  decay  or  other 
causes  have  been  found  inadequate  for  modern  road 
traffic  is  illustrated  in  the  October  issue  of  Ferro- 
C  'oiirreU. 

Ackingford  Bridge,  as  it  is  called,  takes  the  place 
of  an  old  timber  structure  over  Cripsey  Brook,  near 
Ongar,  and  carries  the  main  road  between  Epping 
and  Chelmsford.  The  former  bridge  was  only  14  ft. 
wide,  rendering  necessary  a  narrowing  of  the  road- 
way and  the  suppression  of  the  footpaths  at  each 
approach.  The  new  bridge  is  31  ft.  wide  between 
parapets,  having  a  21-ft.  roadway  and  two  5-ft.  foot- 
paths, tiuis  permitting  an  important  highway  im- 
provement to  be  effected. 

The  bridge  was  designed  by  Mr.  Percy  J.  Sheldon, 
M.TNST.CE.,    the    county    surveyor,    and    constructed 


The  Woolwich   Housing  Scheme The  development 

of  the  Government  housing  estate  at  Woolwich  con- 
tinues, and  over  800  wooden  huts,  each  of  four  rooms, 
are,  now  to  be  built.  The  London  County  Council 
proposes  to  l)uild  a  now  scliool  for  the  children  on 
the  estate, 

British  Columbia's  Forest  Products The  Govern- 
ment of  British  Cohunbia  is  making  every  effort  to 
secure  wider  markets  for  the  forest  products  of  the 
province.  In  connection  with  fhis  movement  there 
are  being  issued  pamphlets  intended  for  distribution 
to  lumber  buyers  and  consumers  throughout  the 
world.  These  are  entitled:  (1)  "British  Columbia 
Timber,"  (2)  "British  Columbia  Red  Cedar  Shingles," 
(3)  "How  to  Finish  British  Columbia  Wood."  Copies 
of  these  pamphlets  may  be  obtained  free  upon  appli- 
cation to  the  Agent-General  for  British  Columbia, 
Salisbury  House.  London,  E.C.,  the  Canadian  Trade 
Commissioners  throughout  the  world,  and  the  Forest 
Branch,  Victoria,  B.C. 


Ackingford    Bridge,    Essex. 

entirely  in  Mouchel-Hennebique  ferro-concrete  from 
working  drawings  prepared  by  Messrs.  L.  G.  Mouchel 
it  Partners,  Limited,  of  Westminster. 

The  bridge  was  calculated  for  the  rolling  load  of  a 
30-ton  boiler  trolley  with  a  wheel  base  of  10  ft.  by 
7  ft.  6  in.,  and  when  officially  tested  was  found  to 
carry  the  specified  load  without  ajjpreciable  deflec- 
tion or  vibration.  The  contractors  were  Messrs.  J. 
Garrett  &   Son,  of  London. 


INSTITUTION   OF  GIVIL    ENGINEERS. 


The  ninety-seventh  session  of  the  Institution  of 
Civil  Engineers  will  be  opened  on  Tuesday  next,  at 
8  p.m.,  when  Mr.  Alexander  Ross,  president,  will 
deliver  an  address,  and  will  present  awards  made  by 
the  council  for  papers  read  and  discussed  or  other- 
wise dealt  with  during  the  past  session. 


APPOINTMENTS  VACANT. 

Official  and  biuilar  advbrtisbhbnts  received  dp  to  4,3u  p.m. 
on  tbdrsdavs  will  bb  insertbd  im  thb  following  dal's  i8sdi, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r^ach  The  Surveyor  office  by  noon 
on  VfEDNBSDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
tirmation  by  letter.  

SURVEYOR  AND  INSPECTOR.— October  30th.- 
Salcombe  Urban  District  Council.  £70  a  year. — Mr. 
C,  E,  Turner,  clerk,  Salcombe,  Devon. 

ENGINEER. — November  1st. — ^Required  for  service 
at  the  Imperial  Bacteriological  Laboratory,  Mukte- 
sar,  India,  engineer  with  electrical  and  mechanical 
training,  workshop  experience,  and  knowledge  of 
wiring,  motors,  and  high-speed  centrifuges. — Director- 
General  of  Stores,  India  Office,  Whitehall,  London, 
S,W. 

INDUSTRIAL  DEVELOPMENT  OFFICER.  — 
November  1st. — Corporation  of  Nottingham.  £250  a 
.year. — ^Mr.  W:  J.   Board,  town  clerk. 

FOREMAN  MAIN  AND  WATER  INSPECTOR  — 
November  1st. — Gosport  Waterworks  Company.  £150 
per  annum. — Mr.  E.  T.  Hildred,  waterworks  engineer, 
4  High-street,  Gosport. 


October  39,  1915. 
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GAS  EJfGINEER  AND  MANAGER.— November  3rd. 
— Hebden  Bridge  and  Mytholmroyd  Gas  Board. 
eiOO  a  year. — ^[r.  R.  Crabtree.  clerk,  Hebden  Bridge. 

SAXIT.\RY  INSPECTOR.— November  5th.— Dore 
Rural  District  Council.— Mr.  R.  Moore,  clerk,  8  St. 
Jobn-street,   Hereford. 

BOROUGH  SURVEYOR.— November  12th.— Cor- 
[loration  of  Buckingham.  £150  a  year. — Mr.  Geofirey 
M.  Barker,  town  clerk,  Buckingham. 

ENGINEER-IN-CHARGE.  —  November  22nd.— 
Thakeham  Rural  District  Council.  32s.  per  week. — 
Mr.  Percy  Ayling,  clerk.  Council  Offices,  Storrington, 


hlUNIGIPAL  COMPETITIONS  OPEN. 

Officul  and  simiur  adtertisiubnts  recbitbd  np  to  4.30  p.h. 

ON    TBUBSDAIS    WILL    BB    INSEBTID    IN    THB    FOLLOWING    DAY'S    IS8UB. 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Sdbteyok  offi':e  by  noon 
on  WKDNBSDAYS  to  ensure  their  inclusion  in  the  wecklu  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emorgencu 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

YORK.  —  November  30th.— Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums,  £100,  £50  and 
£25.— Mr.  F.  W.  Spurr,  city  engineer,  Guildhall, 
York. 


MUNICIPAL    CONTRACTS   OPEN. 

Official  and  simiur  advibtisbhrsts  recbivbd  up  id  4.30  p.m. 
on  thursdays  will  eb  insbrtbd  in  thb  followinq  day's  issdb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arranoe  that  they  shall  reach  Tbs  SBrtbyor  office  by  noon 
on  WEDNISDAYS  to  ens  ire  their  inclusion  in  the  weekly  list  of 
tummaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  lOie)  subject  to  later  con- 
Armation  by  letter.  

Buildings. 

HULL —November  2nd. — For  the  erection  of  sani- 
tary conveniences  annexe,  for  the  guardian.^. — Mr. 
T.  B.  Atkinson,  architect.  Trinity  House  Chambers, 
'rrinity  House-lane,  Hull. 

DARTFORD.— November  3rd.— For  the  erection  of 
seventy-two  houses,  for  the  urban  district  council. — 
The  Surveyor. 

GLAMORGAN.- November  8th.— For  the  adapta- 
tion of  and  repairs  to  house  and  outbuildings,  for 
the  county  council, — Mr.  T.  M.  Franklen.  clerk, 
County  Hall,  Cardiff. 

CASTLEBAR.— November  6th.— For  the  erection  of 
four  bridges  to  cottages,  for  the  urban  district 
council.— Mr.  F.  Ryan,  acting  clerk. 

EDMONTON.— November  9th.— For  the  erection  of 
a  clean.sing  station,  for  the  urban  district  council. — 
Mr.  Cuthbert  Brown,  engineer. 

ST.  HELENS.— November  17th.— For  the  erection 
of  an  engine-house  and  other  works,  for  the  EIpc- 
tricity  Committee. — Mr.  E.  M.  HoUingsworth,  borough 
electrical  engineer. 

KILKENNY.- November  30th. -For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Cnimril.— Mr.  A.  M.  Burden, 
county  .-urveyrir,  Kilkenny. 

Engineering:   iron  and  Steel. 

LANARK. — Novem)>er  1st. — For  executing  electric 
lighting  works,  for  the  District  Committee  of  the 
Middle  Ward.— Mr.  W.  E.  Whyte,  district  clerk.  Dis- 
trict Offices,  Hamilton. 

GOD.iXLMING. — November  2nd.— For  sinking  and 
lining  a  borehole,  for  the  corporation. — Borough  Sui-- 
veyor. 

SWANSEA. — November  3rd. — For  laying  a  new 
water  main  across  the  bed  of  the  river  Tawe,  for  the 
corporation. — Waterworks  Engineer,  13  Somerset- 
place,  Swansea. 

TOTTENHAM.— November  3rd.— Tenders  invited 
for  the  purchase  of  an  Aveling  &  Porter  12-toii  steam 
roller.— R.  C.  Graves,  clerk,  Town  Hall. 

LONDON.— November  3rd. — For  an  electrical  in- 
stallation at  a  school,  for  the  London  County  Council. 
— Chief  Engineer,  County  Hall,  Spring-gardens,  S.W. 

FRASERBURGH.— November  6th.— For  the  con- 
struction of  a  corrugated  steel  and  timber  lifeboat- 
house  and  concrete  slipw^ay.  for  the  Royal  National 
Lifeboat  Institution. — Mr.  J.  Wallace  Tarras,  Town 
House,  Fraserburgh. 

EDMONTON.— November  9th.— For  the  supply  and 
erection  of  a  vertical  steam  boiler,  and  re-erection  of 
disinfector,   with  necessary   steam   piping  and  acces- 


sories, for  tjhe  urban  district  council. — Mr.  Cuthbert 
Brown,  engmeer.  Town  Hall,  Edmonton. 

LONDON.— November  10th.— For  the  supply  of 
steam  and  hot-water  heating  accessories,  for  the 
Commissioners  of  Public  Buildings. — Controller  of 
Supplies,  Oflace  of  Public  Works,  18  Queen  Aime's- 
gate,  Westminster,  S.W. 

SOUTHAMPTON.— November  12th.— For  the  sup- 
ply of  about  9  tons  of  rolled  steel  tees  and  channels, 
for  the  corporation.— Waterworks  Engineer,  33-35 
French-street,  Southampton. 

MADRAS.— December  16th.— For  the  supply  and 
delivery  of  15-ft.  diameter  cast-iron  wall  sluices,  with 
gun-metal  faces,  adjustable  wedge  blocks,  pillars  and 
headstocks,  for  the  corporation.  —  Messrs.  James 
Mansergh  &  Sons,  agent,  5  Victoria-street,  West- 
uiinster^  S.W. 

ATHENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  water  supply,  and  laying  a  distributing  sys- 
tem.—Commercial  Intelligence  Branch  of  the  Board 
of  Trade.  73  Basinghall-street,  London,  E.C. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street, 
London,  E.C. 

Roads. 

ALDBRSHOT.— November  2nd.— For  the  supply  of 
."iiAO  tons  of  Clce  Hill,  Devon  or  North  Wales  basalt, 
and  200  tons  of  tar-niacadam.— Mr.  F.  C.  Uren,  sur- 
veyor. 

FAREHAM.— November  4th.— For  the  construction 
of  a  road,  for  the  rural  district  council.— Mr.  J.  F. 
Whitear,  surveyor,  16  Southampton-road,  Fareham. 

EASTBOURNE.— November  8th.— For  making  up 
certain  passages,  for  the  corporation. — Mr.  A.  E. 
Prescott,   borough  surveyor.  Town  Hall. 

NORWICH.— Noveml>er  9th.— For  the  supply  of 
granite  for  the  year  ending  December  31st,  1916,  for 
the  county  council.— Mr.  T.  H.  B.  Heslop,  county 
.-urveyor.   Tiie  Shircliouse,  Norwich. 

Sanitary. 

ABERDEEN.— November  2nd.— For  the  construc- 
tion of  50  yds.  of  pipe  sewer,  with  ventilating  man- 
hole,    for     the     corporation. — The     Surveyor,     Town 

Stores. 

BRADFORD.— November  13th.— For  the  supply  of 
materials  for  the  tramways  department. — Tramway 
Offices,  7  Hall  Ings,  Bradford. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  Co-operation  of  Sijrvbyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


*  Accepted.  t  Becommended  for  acceptance. 

t  Proviaionally  accepted. 

FELTHAM. — For     the    supply     of     sranite.    for     llic     iirbau 

district  council. — Mr.  G.  Stevens,  surveyor  : — 
Dosthill  Granite  Company.  Dosthill,  near  Taniwortli.— J  and 

Jin.,  lis.  6d.  per  ton;  1*  in.,  12s.  lOrt.  per  ton;  15  in.  and 

2}  in.,  13s.  6d.  per  ton. 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 

NOVEMBER. 
1. — Eoyal  Institute  of  British  Architects  ;  President's  open- 
ing address.     8  p.m. 
2. — Institution    of     Civil     Engineers:     President's     address; 

presentation  of  premiums.     8  p.m. 
3. — Birminprham   and   Midland    Institute   Scientific   Society : 
Mr.   Harry   Jackson,   Assoc. m.inst.c.e.,   on    "  Eeinforced 
Concrete."      7.30  p.m. 
3. — Institute  of  Sanitary  Engineers  :  Mr.  James  Menzies  on 
"  Disposal  of  Nightsoil  by  Distillation." 
S. — Town  Planning  Institute:  Mr.  J.  S.  Birkett  on  "Limited 
Owners  and  Town  Planning."      92  Victoria-street,  S.W. 
6  pm. 
8._Surveyors'   Institution  :    Mr.   J.   H.   Hanson   delivers   his 

E residential  address.  8  p.m. 
adwick  Public  Lecture  :  Mr.  Saxon  Snell  on 
"  Emergency  Military  Hospital  Construction."  Royal 
Institute  of  British  Architects.  8.15  p.m. 
17.— Ohadwick  Public  Lecture  :  Mr.  W.  E.  Riley  on  "  Some 
Conclusions  on  Housing  our  Workers."  Royal  Sanitary 
Institute.     8.15  p.m. 

DECEMBER. 
1. —Institute  of  Sanitary  Engineers:    Dr.  W.  E.  Adeney  on 
"  The  Disposal  of  Sewage  by  Dilution  :  A  Bio-Chemical 
Method." 
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APPOINTMENTS   OPEN. 

"DOROUGH     OP     BUCKINGHAM. 

-*-'       APPOINTMENT   OF   SURVEYOR,   &c. 

Tlie  Town  Council  invite  applications  for  the  office 
of  Borough -Surveyor,  Inspector  of  Nuisances,  &c. 

The  person  appointed  will  be  reqviired  to  reside  in 
Buckingham,  and  to  devote  his  whole  time  to  the 
performance  of  the  duties  of  the  several  offices,  and 
he  will  l>e  required  to  give  security.  He  will  also  be 
required  to  give  a  calendar  month's  notice  in  writing 
in  order  to  deteruiine  his  appointments  under  the 
Council. 

Annual  salary,   t;i50. 

Applicants  must  hold  the  certificates  of  tlie  Koyal 
Sanitary  Institute  and  Institution  of  Municipal  and 
County  Engineers. 

The  appointment  a^;  Inspector  of  Nuisances  will  be 
made  subject  to  the  a)iproval  of  the  Loeal  Govern- 
ment Board. 

Applications,  stating  age,  marital  condition,  and 
pi-evious  experience,  and  accompanied  by  not  more 
than  three  testimonials  of  recent  date,  to  \ye  sent  to 
me  on  or  before  Friday,  the  12th  November,  endorsed 
"  Surveyor." 

Further  particulars  may  be  obtained  on  applica- 
tion to  me. 

Selected  candidates  will  have  notice  to  attend  on 
tlie  day  of  election,  and  their  reasonable  travelling 
expenses  will  be  paid. 

Canvassing  will  lie  dpeined   a  disqualification. 
GEOFFREY  M.  BARKER,  ll.b.. 

Town   Cierk. 

Buckingham. 

October  26,   1015.  (2,750) 

ENGINEERING  ASSISTANT  required  at  once 
tor  an  Urban  District  Council  within  10  miles  of 
London. 

Must  be  good  draughtsman  and  surveyor  with 
municipal  experience. 

Only  men  who  are  ineligible  for  His  Maje;-f,\  ■ 
Service  need  apply. 

Box  1,546.  office  of  The  Survbvoh,'  24  Bride-lane, 
Fleet-street,  B.C.  (2,751) 


rpHAKEHAM  RURAL   DISTRICT  COUNCIL. 
STORRINGTON    water   supply    SCHEME. 


APPOINTMENT    OF    ENGINEER-IN-CHARGE    OF 
PUMPING    STATION. 

The  above-named  Council  will  shortly  require  the 
services  of  an  Engineer  to  take  charge  of  the  Pump- 
ing Station,  and  to  discliarge  the  duties  of  Inspector 
of  Mains  and  Fittings  in  connection  with  the  Water 
Supply  to  the  Parish  of  Storrington. 

The    Pumping    Plant   consists    of    two    Taugye    oil 
engines  and  deep  borehole  pump. 
Salary  32s.  per  week  inclusive. 

Candidates  should  have  had  experience  in  similar 
work. 

Applications,  marked  "Engineer,"  accompanied  by 
not  more  than  three  testimonials,  to  be  sent  to  the 
undersigned   not   later    than     10     a.m.     on    Mondav, 
November  22nd,  1915. 
Canvassing  will  be  deemed  a  disqualification. 
(Bv  order) 

PERCY   AYLING, 

Clerk. 
Council  Offices, 

Storrington,  Sussex. 

October  26,   1915.  (2,748) 

TENDERS   WANTED. 

MORFOLK     COUNTY     COUNCIL. 
■^^  TENDERS    FOR    GRANITE— 1916. 

The  Norfolk  County  Council  invites  Tendei.-;  fur 
the  Supply  of  Granite  for  the  year  ending  31st 
December,  1916. 

Full  particulars  can  be  obtained  from  the  under- 
signed. 

Tenders  to  be  delivered  not  later  tlian  the  9th 
November,  1915. 

T.  H.  B.  HESLOP, 

County  Surveyor. 
The  Shirehouse, 
Norwich. 

October  20,   1915.  (2,747) 


J.  and  A.   Sewage  Distributors 

Waterw^heel    or    Power=driven    Types 


Installation  electrically=driven ;  each  distributor  capable  of  sprinkling 
1,200,000  galls,  per  day  with  1  B.H.P.  and  less  than  12  in.  loss  of  head. 

Continuous  drive   with    uniform   intervals   between   doses. 
Greatest   economy   in   current. 

Jones     &     Attwood,    Ltd.,     ""''^""'"  ^"'"''" 


Stourbridge. 


Telegraphic  Address-"  HEAT.  STOURBRIDGE.' 


Telephone  No,  10. 


The  Surveyor 
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No.  1,242. 


Minutes  of  Proceedings. 


Methods 

of  Water 

Sterilisation. 


A  complete  review  ot  the 
various  methods  of  water  steri- 
lisation and  the  extent  and 
results  of  their  application  could 
onl^'  be  written  after  the  necessary  statistics  had 
been  collected.  As  these  particulai's  would  have 
to  be  gathered  from  many  countries,  and  a^s  much 
of  the  matter  of  mterest  would  relate  to  armies 
in  the  field,  a  comprehensive  review  is  impossible. 
There  is,  however,  sufficient  evidence  at  hand  to 
show  that  the  methods  developed  during  the  last 
few  years  are  very  widely  and  generally  applied, 
and  there  can  be  no  doubt  that  the  sterilisation 
of  wat-er  is  one  of  the  important  factors  which 
have  lowered  the  rate  of  casualties  due  to  sickness 
in  a  manner  that  was  not  anticipated  at  the  com- 
mencement of  the  war.  It  is  verj-  deshable  that 
particulars  should  be  gathered  and  brought  to 
light,  and  for  this  reason  we  welcome  a  paper  on 
the  purification  of  water  by  disinfection  written 
by  Mr.  W.  H.  Dittoe,  engineer  to  the  Ohio  State 
Board  of  Health,  which  has  appeared  in  the 
jouraal  published  by  that  authority. 

In  reviewing  the  various  methods  now  in  use, 
the  author  shows  that  chlorine  treatment  of  water 
is  by  far  the  most  important,  owing  to  its  economy 
and  to  the  proof  afforded  by  its  wide  application. 
No  fewer  than  300  cities  in  America  have  adopted 
chlorine  treatment  for  water  in  one  form  or 
another  since  the  year  1908.  Portable  plants  are 
used  by  various  municipalities  for  emergency 
treatment  of  supplies  when  outbreaks  of  typhoid 
fever  occur,  and  this  portable  plant  can  also  be 
used  by  armies  in  the  field.  Other  methods  have 
their  uses,  however,  and  it  is  not  to  be  assumed 
that  chlorine  treatment  is  the  remedy  for  all  evils. 
Taking  the  methods  in  order,  the  author  first 
draws  attention  to  sterilisation  bj^  heat.  Small 
supplies  of  boiled  water  have  been  found  very 
satisfactorj',  and  attention  is  drawn  to  the  case 
of  the  World's  Fair  at  Chicago  in  the  year  1893, 
when  15.000  employees  were  supplied  with  boiled 
drinking  water.  Again,  there  are  the  instances 
of  supplies  of  distilled  water,  such  as  at  Troon, 
in  Scotland,  at  Perim  and  Kossier,  on  the  Red 
Sea,  and  at  several  South  American  cities. 
Treatment  of  water  with  copper  salts  has  been 
found  to  be  more  useful  in  getting  rid  of  algal 
grov.'thB  than  for  bactericidal  ptu-poses,  and  in 
the  author's  opinion  copper  treatment  is  not 
generally,-  accepted  now  as  an  efficient  practical 
method  of  sterilisation.  Permanganate  of  potash, 
used  for  the  treatment  of  small  supplies  in  India, 


and  for  the  supply  of  troops  during  the  Boer 
War,  is  stated  to  be  of  doubtful  efficiency,  and  to 
be  too  costly  for  the  treatment  of  municipal 
supplies.  It  might  also  be  added  that  the  un- 
pleasant taste  and  colour  of  the  water  are  suffi- 
cient to  render  the  method  impracticable  for  such 
purposes.  The  author  seems  to  have  a  poor 
opinion  of  the  ozone  treatment.  It  has  found 
little  favour  in  America,  and  in  spite  of  the  Euro- 
pean installations,  such  as  Paris  and  Petrograd, 
it  does  not  seem  to  make  much  headway  at  the 
present  time.  Other  methods  are  less  costly  and 
quite  as  efficient;  in  the  author's  opinion  they 
are  more  efficient. 

With  regard  to  chlorine  there  are  now  several 
methods;  calcium  hypochlorite  and  sodium  hypo- 
chlorite solutions  are  generally  used,  and  there 
are  a  growing  number  of  cases  where  chlorine  gas 
compressed  into  liquid  form  is  used.  The  quan- 
tity of  chlorine,  in  either  form,  used  in  America 
varies,  we  ai-e  told,  from  0-2  part  per  1,000,000 
to  2  parts  per  1,000,000,  the  latter  being  used  for 
the  treatment  of  turbid  water.  For  clear  water 
0-5  part  per  1,000,000  is  generally  found  to  be 
sufficient.  The  liquid  chlorine  or  chlorine  gas  is 
sold  in  steel  cylinders  holding  about  100  lb.  to 
125  lb.  of  the  liquid  chlorine  at  a  presstu'e  of 
about  100  lb.  per  square  inch.  The  efficiency  of 
this  method  is  established  both  by  analytical 
results  and  by  the.  typhoid  fever  statistics. 
With  regard  to  the  lime  treatment  advocated  by 
Dr.  Houston  for  the  Loudon  supply,  and  used  by- 
Mr.  Hoover  for  the  Columbus  supply,  it  is  to  be 
noted  that,  while  Dr.  Houston  advocates  an  over- 
dose of  lime  as  a  germicide,  Mr.  Hoover  considers 
that,  if  sufficient  lime  is  added  to  remove  the 
carbonic  acid  from  the  water,  such  neutralisa- 
tion of  the  carbonic  acid  is  m  itself  sufficient  to 
destroy  the  harmful  organisms.  The  author  con- 
siders the  lime  method  too  costly  for  general  apjili- 
cation.  For  the  same  reason 'he  considers  that 
the  ultra-violet  ray  treatment  is  impracticable. 
Thus  it  appears  that  the  chlorine  method  must 
in  the  majority  of  cases  be  most  suitable  for  water 
disinfection,  but  it  must  be  remembered  tha.t  it  is 
only  suitable  as  an  adjunct  to  filtra-tion  unless 
the  water  is  free  from  organic  matter  in  its  raw 
state.  Othenvise  it  is  only  suitable  as  an  emer- 
gency method,  and  in  such  cases  the  cost  of 
treatment  must  be  higher,  for  the  water  will  need 
a  larger  dose  of  chemical,  and  will  probably  not 
be  free  from  tastes  and  odours  without  dechlori- 
nation. 
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Engineers  ^^'"'  -Alexander  Eoss,  the  new 

„„rf  tt!„  su™.       president  of  the  Institution  of 
and  the  War.       },.   •,-!-,.  ,  ,.  ,    i  • 

Civil    Jiingineers,    dehvered    his 

inaugural  address  on  Tuesday  last,  and  it  was  only 
iiatural  and  completely  apijroijriate  that  it  should 
have  consisted  in  part-  of  an  appreciation  of  the 
work  of  engineers  in  connection  with  the  wur. 
This  has  been  called  an  engineers'  war,  and  a  com- 
parison of  the  weapons  and  munitions  of  the  pre- 
sent day  with  those  of  a  hundred  years  ago  amply 
justifies  the  description.  For  all  this  progress 
engineers  ai"e  responsible,  and  the  fact  that,  like 
Hal  o'  the  Wynd,  they  do  not  themselves  shrink 
from  using  the  weapons  they  have  forged  i's  proved 
by  the  number  of  members  of  the  institution — 
some  1,500  in  all — who  have  joined  his  Majesty's 
Forces.  Many  of  those,  however,  who  find  them- 
selves unable  to  take  any  active  part  in  the  great 
conflict  have  had  to  endui-e  great  sacrifices,  while 
not  a  few  have  been  reduced  t-o  actual  distress. 
In  this  connection  Mr.  Ross  emphasised  the  fact 
that  professional  engineering  work  has  been 
adversely  affected  to  an  extraordinary  degree  by 
the  need,  which  is  realised  by  all,  of  husbanding 
the  national  resoiu'ces  and  arresting  the  prosecu- 
tion of  a  large  number  of  those  undertakings  which 
in  the  usual  coru-se  employ  professional  engineer- 
ing skill.  But,  while  sharing  the  view  that  much 
expenditm-e  and  applicatrion  of  labour  which  is 
not  directed  to  military  needs  should  be  sus- 
pended for  the  present,  he  doubted  whether  it 
was  a  truly  economical  couree  to  postpone,  even 
under  the  present  circumstances,  the  contem- 
plation and  professional  consideration  of  engineer- 
ing works,  for  which  the  call  niay  be  expected  to 
be  acute  when  the  war  is  over. 

The  latter  portion  of  the  address  was  devoted  to 
a  discussion  of  the  question  whether  we  are,  as 
a  nation,  making  the  most  of  our  national  resources 
from  an  economic  point  of  view,-  especially  as 
regards  some  matters  that  particularly  interest 
the  engineer.  The  typical  example  selected  was 
that  of  iron  and  steel,  and  inasmuch  as  the  pros- 
perity of  the  iron  and  steel  indastry  of  a  country 
may  be  taken  as  a  measure  of  the  prosperity  of  the 
nation  itself,  this  was  quite  an  aj^propriate  choice. 
It  appears  from  statistics  given  by  Mr.  Ross,  and 
based  upon  Parliamentary  returns,  that  Great 
Britain  has  nob  made  the  same  rapid  advance  as 
some  other  countries  in  the  matter  of  production 
in  recent  years,  but  on  the  other  hand  it  is 
eminently  satisfactory  to  know  that  British  iron 
and  steel  occupy  the  highest  position  as  regards 
quality,  and  that  we  are  keeping  abreast  with 
respect  to  the  higher  class  steels.  Mr.  Ross's 
able  review  of  the  economic  resources  of  the 
country  is  of  special  value  at  the  present  time  in 
view  of  the  problems  of  emploj'ment  that  are 
bound  to  arise  with  the  return  of  oui-  armies  from 
the  Front.  It  is  to  be  hoped  that  the  authorities 
will  institute  inquiries  into  these  matters  without 
delay,  so  that  they  may  be  prepai'ed  to  commence 
relief  works  of  utility  of  all  kinds  as  soon  as  our 
gallant  soldiers  return. 


Municipal 

Progress 

in  Calcutta. 


The  report  of  the  municipal 
administration  of  Calcutta, 
which  is  summarised  in  a  recent 
issue  of  Indian  Engineering,  is 
interesting  reading  fi-om  the  point  of  view  of 
finance  and  general  progress.  The  statement  of 
income  and  expenditure  is  quite  satisfactory, 
judging  from  the  comfortable  balance  left  over, 
and  it  is  recorded  that  a  "  good  thing  "  has  been 
made  out  of  the  sale  of  surplus  lands,  mostly  on 
the  new  roads  in  the  Fringe  area,  and  around 
Maddox-square.  This  item  has  yielded  such 
excellent  results  that  improvements  promise  to 
cost  but  little  to  the  municipal  authority.  The 
policy  of  selling  municipal  land  is,  we  should 
tliink,  a  doubtful  one,  especially  where  the  pros- 


pect of  higher  \'alues  is  so  well  assured  as  would 
appear  to  be  the  case  in  Calcutta.  With  respect 
to  public  improvements  it  is  stated  that  over 
1  mile  of  road  has  been  opened  out,  sewered  and 
constructed,  twenty-nine  latrines  and  three  bath- 
ing platforms  have  been  provided,  and  huts  have 
been  removed  from  twenty-nine  insanitai'y  ai'eas. 
In  the  lighting  of  the  city  the  standard  continues 
to  advance.  Inferior  lamps  are  being  replaced  by 
better  types  both  on  the  streets  and  public  insti- 
tutions, and  the  electric  light  has  been  definitely 
installed  in  cert^aui  areas,  and  will  be  eventually 
extended  before  long  to  others.  The  allowance  of 
water  per  "head  of  the  population  can  only  be 
regarded  as  extremely  liberal,  consisting  as  it  does 
of  fi2'8  gallons  for  filtered  and  27-4  gallons  for 
imfiltered  water.  This  consumption  marks  about 
the  limit  of  the  present  capacity  of  the  works,  and 
any  increase  would  necessitate  considerable  addi- 
tions to  the  system.  The  road  works  include  the 
laying  of  Bum's  wire-cut  bricks  on  a  concrete 
foundation ;  an  experimental  track  of  reinforced 
concrete  by  Messrs.  TurnbuU,  of  Glasgow;  the 
construction  of  wood  block  paving  over  cement 
concrete ;  and  the  treatment  of  certain  roads  with 
tar-macadam.  This  latter  experiment  is  described 
as  a  distinct  success.  The  death-rate  for  the 
suburbs  was  35'3  per  1,000.  The  mortality  is 
chiefly  among  the  Indians,  the  rate  among  the 
Europeans  being,  "  as  usual,"  insignificant.  The 
difficulties  of  sanitary  improvement  among  the 
native  population  are,  of  course,  very  real,  but  in 
spite  of  this  the  progress  made  is  gratifying,  and 
our  Indian  contemporary  is,  judging  from  the 
facts  recorded,  well  justified  in  claiming  that 
Calcutta,  in  the  tropics,  is  not  necessarily  a  n:iore 
deadly  place  to  live  in  than  London  in  the 
temperate  belt. 


Negligence: 

Liability 

of  Contractor. 


The  case  of  Elliott  v.  C .  P. 
Roberts  c&  Co.,  Limited,  in  which 
a  reserved  judgment  was  given 
last  week  by  Mr.  Justice  Lush, 
raised  a  question  of  considerable  impoi-tance  as  to 
the  extent  of  the  duty  of  a  contractor  in  regard  to 
the  safety  of  an  independent  tradesman  employed 
by  the  building  owner  to  do  special  work  on  a 
building  in  course  of  erection.  At  the  conclusion 
of  the  heai-ing  it  was  intimated  that  there  would 
be  an  appeal  to  the  Court  of  Appeal,  so  that  we 
cannot  do  more  at  present  than  merely  record  the 
facts  and  decision  of  the  Coiu't  of  first  instance. 
The  defendants,  who  are  the  well-known  con- 
tractor's of  Dalston,  had  entered  into  a  contract 
with  the  London  Coimty  Council  for  the  rebuild- 
ing of  one  of  then-  schools,  one  of  the  terms  of  the 
contract  being  that  they  should  afford  facilities 
to  any  other  tradesmen  employed  by  the  council, 
including  the  reasonable  use  of  any  scaffolding. 
At  a  considerable  height  Messrs.  Roberts  had 
placed  across  an  open  space  a  gangway  consistmg 
of  two  planks.  This  had  been  used  by  workmen 
for  about  three  months  and  for  some  weeks  by  the 
plaintiff  himself  without  mishap.  On  the  occasion 
in  question,  however,  the  plaintiff  was  walking 
across  the  gangway  when  he  fell  some  dista,nce 
and  sustained  serious  injui-ies  which  resulted  in 
paralysis.  The  action  was  founded  upon  the 
alleged  negligence  of  the  defendants  in  not  pro- 
viding a  safe  and  suitable  gangway,  properly 
secui-ed  so  ss  to  prevent  it  from  slipping,  and  the 
jury  found  for  the  plaintiff  and  assessed  the 
damages  at  £2,000.  Upon  this  verdict  legal 
argument  took  place,  with  the  ultimate  result  that 
the  learned  judge  gave  judgment  for  the  defend- 
ants, on  the  ground  that  in  law  they  were  under 
no  duty  to  the  plaintiff  to  provide  a  gangway 
which  was  safe  in  fact,  their  only  obligation  being 
not  to  expose  him  to  any  hidden  trap.  The 
obligation  was  held  to  be  limited  in  this  way 
because    the  plaintiff  was  not  employed    by  tlie 
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defendants,  nor  was  there  any  contract  between 
tliem.  The  result  of  the  appeal  ^vill  be  awaited 
with  interest,  not  only  by  builders  and  contractors, 
but  also  by  siur\'eyoi-s  and  othei-s  having  occasion 
to  visit  or  move  about  on  buildings  in  course  of 
erection. 

So  vast  an  amount  of  good 
A  Double  Appeal,  work  has  been  accomplished  by 
the  Professional  Classes  War 
Keliff  Council  that,  in  spite  of  the  exercise  of 
every  ])ossihle  economy  in  administration,  theic 
is  at  the  pi;esent  time  considerable  strain  upon 
their  financial  resources.  To  put  the  case  shortly, 
unless  the  work  is  to  sutler  more  money  is  needed, 
and  inasmuch  as  support  from  the  national  funds 
will  only  be  given  in  proportion  to  the  amounts 
which  ai'e  obtained  from  private  sources,  it  has 
been  decided  by  the  council  to  organise  a  large 
effort  for  the  pm'pose  of  obtaining  increased  volun- 
t-ary  support.  This  effort  will  take  the  form  of 
a  great  Christmas  in  War-time  sale  to  be  held 
next  month  at  the  lloyal  Albert  Hall.  Eoyal 
patronage  has  been  secured,  and  committees  repre- 
senting the  different  professions  hav©  been  set  up 
with  the  object  of  securing  the  widest  possible 
interest  in  the  venture.  Among  these  committees 
is  one  representative  of  the  surveying  profe^ssion, 
and  «e  have  received  a  letter  from  Mr.  Alexander 
(loddard,  the  secretary  of  the  Surveyors'  Institu- 
tion, wlio  is  acting  as  honorary  secretary,  in  which 
he  solicits  the  active  support  of  our  readei's  and 
their  friends.  This  support  is  requii'ed  in  two 
main  directions — namely,  by  providing  articles 
fur  the  sale,  and  by  working  to  secure  a  good 
attendance.  To  those  who  are  familial-  with  the 
vast  proi)ortions  of  the  building  in  wliicli  tlie  sale 
is  to  be  held  it  will  be  lumecessary  to  emphasise 
tile  urgency  of  both  these  appeals.  As  Mr. 
(ioddard  says  in  his  letter,  the  success  of  so  gi'eat 
an  enterprise  must  depend  upon  its  receiving  the 
wiiolc-hearted  support  of  the  entire  class  for  wliose 
benefit  the  fund  is  being  raised.  The  undertaking 
provides  a  splendid  opportunity  for  siu'veyors  to 
assist  their  professional  brethren  who  are  in  dis- 
tress owing  to  the  war,  and  we  have  no  doubt 
lliat  the  res[)onse  to  Mr.  Goddai'd's  ajjpeal  will 
i)e  worthy  of  the  great  profes^i' n  wliieh  his 
committee  represents. 


„..„.,  At  the  aimual  meeting  and 

State  Control  .  t     ii         c      -t  ,. 

conference     of     the     Sanitary 
o     am  ary         Inspectors'  Association,  which 
Administration.  i    i  i  •     t      j       i     i.  i 

was  held  m  London  last  week, 

a  i)aper  was  read  by  Mr.  C.  H.  France,  the  chief 

sanitiu-y  inspector   of  Wigan,  which    had    for   its 

object    the    advocacy  of    some   system    of    State 

control  of  sanitary   administration.      The    main 

contention  was    that    the    duties    of    a    sanitai-y 

iiispectr>r  are  national    in    character,  and    that  so 

long  as  such  an  o(fi<er  is  under  the  jurisdiction  of 

a  local  autliority,  the  nature  of  his  duties  is  such 

as  to  render  it  probable  that  he  will  come   into 

ilirect  conflict  with  some  of  the  members.      The 

I'.antages  claimed  for  State  control  were,  tii-st, 

it    the  piiblic  would    seciu'e  uniformity  ol    in- 

si'cetion,   and    second,   that    the  inspector  would 

secure  a  higher   status  as  a   public    seiwant,  and 

would  probably  enjoy  the  benefits  of  superannua- 

•n.     We  liave  a  good  deal  of  sympathy  with  the 

(in  contentions  of  the  paper.      We  may,  per- 

Mis,  be  perTnitted    to    point  out,  however,  that 

my  of  the  reasons  advanced  for  the  State  control 

-anitary  administration  apply  with  equal  force 

I  !ie  department'  of  the  municipal  engineer.    Th<' 

•ure  of  hi^  duties,   too,   is  likely  to  bring  him 

liilo  direct  conflict  with   individual   members   of 

his  authority — and  indeed  it   often  does  so.      In 

such    a    case    the    only  difference    between    the 

sanitary  inspector  and  the  municipal  engineer  is 

that  the  latter  can  be  dismissed  without  reason 


assigned,  whereas  the  former  has  already  some 
measure  of  Government  protection.  If  the 
sanitary  administration  of  the  couzitry  is 
nationalised,  the  Local  Government  Board  should 
be  strongly  pressed  to  deal  at  the  same  time  with 
the  municipal  engineer's  grievance  of  insecurity. 


The  Salcombe 

Surveyor's 

Salary. 


Somi'  correspondence  has 
apiieared  in  the  Wc'^tern  Morn- 
iiir/  Xfirx  witli  respect  to  tlie 
salary  wliich  the  Salcombe 
I'lliau  District  Council  are  offering  to  their  new 
surveyor  and  sanitary  insi)ector.  Seventy  pounds 
a  year  for  the  services  of  a  professional  man  in 
these  cajiacities  in  an  urban  district  seems  to  us 
a  totally  inadequate  renunieration,  and  it  is  not 
at  all  stn-]3rising  to  find  the  local  authority  accused 
bluntly  of  sweating.  The  vice-oliairman  rushed 
into  print  with  a  defence  of  the  council,  but  h© 
might  have  reserved  his  energies  for  a  more 
deserving  cause.  He  says  that  the  appointment 
is  for  part  time  only,  the  successful  applicant 
l)eing  allowed  to  cany  on  his  own  private  business. 
"  Part  time  "  may  be  a  very  fascinating  phrase  to 
the  worthy  vice-chainnaii  as  fascinating  as  that 
blessed  word  "  MesMjH  ilainin  wns  lo  (lie  elderly 
lady — but'  it  would  lie  ml.'nstiiig  t"  know  how  it 
works  oii(.  in  practice  in  what  the  co'uneillor 
describees  as  "  n.  rising  jilaee  like  Salcombe."  It 
seenis  to  us  tliat  if  justic<>  is  to  be  done  to  the 
dual  ofhces  of  surveyor  and  inspector,  there  is 
little  probability  of  other  than  private  leisiu'e 
i)eing  available  for  the  discharge  of  private  busi- 
ness. Any  way,  it  is  not  quite  worthy  of  the 
Salci>ml)e  Cinmcil,  or  the  council  of  any  other 
'■  rising  place,"  to  i)ut  forward  the  argument,  as 
tlie  vice-chairman  does  in  this  instance,  that,  as 
such  t(^wns  are  stepping-stones  to  better  positions, 
the  otfiec  of  surveyor  and  inspector  may  be  re- 
nunieratcd  with  what  is  little  better  thaji  a 
pittance.  Such  an  argument  amounts  to  little 
less  than  a  i)retext  for  le\eliing  down  salai'ies. 


.,,     _        ..  At  tlic  recent  meeting  Oif  the 

TMelin  s  -N'oi-tli-Eastem  District  of  the 
o  ee  ing  .  institution  of  Municipal  and 
County  Engineers  at  Brighouse  a  resolution  was 
passed  «'hich  will  have  the  effect  of  excluding  the 
representatives  of  the  Press  from  future  meetings 
of  the  district.  The  chief  reasons  advanced  in 
favour  of  this  impoiiant  change  were  that  there 
would  be  greater  freedom  of  discussion  in  the 
absence  ol  reportere,  and  that  the  younger 
members  would  not  be  so  diffident  in  speaking. 
It  occurs  to  us  that  the  former  of  these  objects 
migiit  have  been  achieved  without  making  so 
drastic  a  change  as  that  effected  by  the  resolution. 
Whether  the  younger  members  will  be  induced  to 
speak  more  freely  in  the  absence  of  the  Press 
remains  to  be  seen,  but  in  our  opinion  it  is  open 
to  great  doubt.  On  the  whole,  we  are  unable  to 
congratulate  the  members  of  the  North-Eastern 
District  on  the  step  they  have  taken,  which  we 
regard  as  retrograde  in  spirit.  One^  thing  is 
certain,  by  the  publication  of  an  official  report 
only  they  will  lose  some  of  that  publicity  which 
is  so  important  for  societies  of  all  kinds  to  cultivate 
if  thev  are  to  maintain  their  position.  We  hojic 
that  the  North-Eastern  District  may  be  induced 
to  reconsider  their  decision,  or  at  least  that  their 
example  \\-ill  not  be  folhwed. 


Tar-spraying  in  Elgin.— In  a  reijort  ijieseiited  l<) 
[])>■  town  council  at  their  last  meeting,  Mr.  Acton 
A.  Turriff,  Ijurgh  surveyor,  stated  that  the  area  of 
roadways  in  Elgin  tar-sprayed  during  last  season 
was  110,0.32  sq.  yds.,  an  increase  of  10,332  sq.  yds.  as 
compared  with  the  previous  year,  and  that  the  total 
cost  of  the  work  was  £290  14s.  8d.,  or  -GSd.  per 
square  yard  as  against  'SSd.  last  year. 
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The  Spa  Sewage  Works,  Ossett. 

By  H.    HOLMES,  m.inst.c.e.i.,  Bnrougli  Surveyor  ami  AVaterworks  Engineer  of  Ossett. 


[The  opening  took  place  recently  cF  extensions  of  the  Ossett  Corporation's  sewage  works  at  the 
Spa  outfall.  The  sewerage  of  the  district  is,  grcnerally  speaking,  on  the  combined  system,  and 
the  whole  of  the  sewage,  with  the  exception  of  that  from  a  f&vi  cottages,  gravitates  to  tw/o  outfalls— 
the  southern   outfall  at  Healey  and   the  eastern   outfall  at  Spa.] 


The  old  outfall  works  were  designed  by  Mr.  Malcolm 
Paterson,  m.inst.c.e.,  of  Bradford,  in  1873,  1874  and 
1875.  The  works  consisted  of  three  settling  tanks  and 
2  acres  of  land. 

In  1896  Mr.  Paterson  submitted  and  carried  out  a 
scheme  for  the  extension  of  tlies©  works,  whicli  in- 
cluded screening  tanks  and  overflow  chamber,  liming 
shed  and  mixer,  four  settling  tanks,  sludge  filters, 
and  macadamised  area  for  storage  of  dried  sliidge, 
and  the  laying  out  of  additional  areas  of  land  on  the 
pane  and  gutter  filter-bed  system.  In  1907  Mr.  W.  E. 
Putman  submitted  and  carried  out  a  further  exten- 
sion to  these  works? — viz.,  extension  to  lime-house, 
office,  six  settling  tanks  with  inlet  and  outlet  carriers, 
three  100-ft.  diameter  percolating  filters,  varying  in 
depth  from  6  ft.  9  in.  to  8  ft.  9  in.,  humus  pits,  sand 
and  clinker  secondary  beds— cost,  £8,559.  The  Local 
(Government  Board  stated  in  September,  1908,  that 
they  would  be  prepared  to  accept  this  scheme  as  an 
instalment  of  wliat  will  ultimately  be  necessary,  jjro- 
vided  that  certain  modifications  were  made.  On 
October  26,  1911,  the  Sanitary  Committee  instructed 
me  to  prepare  a  eomi^lete  scheme  capable  of  turning 
out  a  final  effluent  satisfactory  to  the  West  Riding 
Rivers  Board.  The  scheme  was  .sulimitted  to  the 
Sanitary  Committee  in  January,  1913,  when  a  resolu- 
tion was  passed  approving  of  the  scheme  submitted. 
Tiie  Local  Government  Board's  sanction  and  approval 
were  obtained  in  December,  1913. 

DESCRIPTION    or    THE    NEW    WORKS. 

Previous  to  commencing  the  new  extensions  it  was 
necessary  to  reconstruct  the  main  outfall  sewer, 
2  ft.  9  in.  in  diameter,  for  a  distance  of  515  lin.  yds., 
with  a  gi'adient  of  1  in  450.  This  sewer  is  constructed 
w'ith  a  45-in.  ring  of  bhie  Staffordshire  radiated 
bricks,  A-in.  collar  joint,  surrounded  w'ith  6  in.  of 
6  to  1  Portland  cement  concrete. 

Two  new,  scrieening  and  detritus  chaml>er&  have  lioen 
con.structed,  fitted  with  Messrs.  iSfott  Bros.',  of  Ha.«- 
lingden,  sewage  screen,  w-hich  are  worked  by  hand. 
Each  chandler  has  a  sloping  floor  for  the  deposition 
of  nnneral  matter  and  grosser  .solids. 

A  storm-overflow  chamber  adjoins  the  above  on 
the  works  side  of  the  screens,  constructed  with  fixed 
bhie-brick  cills  to  take  the  excessive  storm  water 
above  tliree  times  the  dry-weather  flow. 

Tlie  Local  Government  Board  insist  that  up  to 
three  times  the  dry-weather  flow  should  be  treated 
as  sewage;  three  to  six  times  to  be  treated  as  storm 
water,  either  on  land  or  in  storm-water  tanks ;  above 
six  times  may  go  direct  to  the  stream  or  river.  The 
storm  water  is  conveyed  through  a  carrier  2  ft,  6  in. 
by  2  ft.,  or  through  a  -duplicate  culvert  24  in. 
diameter,  constructed  of  concrete  tubes,  to  a  storm- 
water  tank,  114  ft.  by  56  ft.  wide,  built  of  red  brick- 
work, with  red  brick  coping  and  Portland  cement 
concrete  floor.  The  tank  is  fitted  with  scum  boards 
and  floating  arm  for  running  off  the  top  water  after 
tlie  tank  is  out  of  action.  The  sludge  is  run  oft 
through  a  valve  into  a  sludge  well  adjoining,  and 
[lumped  on  to  a  sludge  lagoon,  which  will  lie  after- 
wards described. 

The  sewage  from  the  screening  chamber  pas.ses 
through  the  liminp-house,  where  it  receives  its  proper 
qitantity  of  milk  of  lime  (the  water-wheel  which 
rlrives  the  lime-mixer  acts  as  an  agitator),  and  then 
passes  along  channels  to  the  continuous-flow  settling 
tanks.  The  new  settling  tanks  are  two  in  number, 
and  have  a  capacity  of  103,500  gallons.  These  tanks 
have  an  average  depth  of  4  ft.  7  in.  to  top-water  level. 
The  walls  are  built  of  red  brickwork  with  blue  Staf- 
ford.shire  bull-nosed  copings.  The  floor  is  constructed 
of  Portland  cement  concrete,  6  to  1,  with  channels 
for  running  off  the  sludge,  which  is  controlled  by  a 
sluice  valve,  and  thence  through  a  9-in.  cast-iron 
pipe  to  the  sludge  well.  Copper  floating  arms  are 
provided  for  nuining  off  the  top  water  before  sludg- 
ing. The  new  tanks  are  so  arranged  with  the  old 
tanks  that  they  can  be  used  collectively  as  one  tank, 
or  individually  controlled  by  means  of  penstocks 
fixed  at  the  ends  of  each  tank,  thus  enaWing  the 
process    of   cleaning    out    to    be    carried    on    without 


materially  interfering  with  the  flow  of  sewage.  The 
taidi  effluent  from  the  two  additional  tanks  is  then 
conveyed  through  a  15-in.  cast-iron  effluent  main  into 
an  existing  feed  carrier  which  has  beei*  partly  recon- 
structed. A  new  length  of  134  lin.  yds.  of  feed  carrier 
has  been  constructed,  3  ft.  by  2  ft.  6  in.,  with  the  neces- 
sary penstocks.  From  this  carrier  the  tank  effluent 
passes  into  the  dosing  chambers. 

Each  chamber  is  8  ft.  by  8  ft.,  and  has  a  water 
capacity  of  550  gallons.  Messrs.  Ames-Crosta  auto- 
matic discharging  apparatus  is  fixed  in  each 
chaml>er.  The  apparatus  is  worked  by  a  float,  which 
automatically  breaks  and  forms  the  syphonic  action, 
the  rate  of  which  action  naturally  varies  directly 
as  the  flow  of  sewage. 

Four  new  i>ercolating  filters  have  been  constructed 
(making  seven  in  all),  100  ft.  each  in  diameter.  The 
effluent  passes  from  the  dosing  chamber  to  the  filter 
through  a  10-in.  cast-iron  pipe,  and  is  distributed  over 
the  filter  by  means  of  Messrs.  Ames-Crosta  revolving 
sprinklers.  The  outlets  in  the  arms  are  fitted  with 
brass  nipples.  Each  sprinkler  is  provided  with  a 
3-in.  wa.sh-out  pipe  and  sluice  valve,  for  the  purpose 
of  cleansing.    The  beds  are  dosed  intermittently. 

Each  filter  is  6  ft.  deep,  built  upon  a  concrete  base 
9  in.  in  thickness.  The  floor  is  divided  into  four, 
and  provided  with  two  channels.  Half  the  l>ed 
drains  to  one  channel  and  half  to  the  other.  The 
advantage  of  this  method  is  to  get  short,  sharp  falls 
on  the  floors,  so  that  it  would  be  impossible  for  any 
humus  or  gritty  matter  to  lodge  on  the  floor.  The 
walls  are  built  of  14-in.  red  brickwork  to  half  the 
height,  where  a  special  blue  Staffordshire  plinth 
brick  reduces  the  work  to  9  in.  for  the  rest  of  the 
height,  and  are  completed  with  a  blue  Staffordshire 
bull-nosed  coping.  The  floors  of  the  filters  are 
covered  with  Messrs.  Naylor  Bros.'  tiles,  specially 
made  for  filters.  The  mediiun  consists  of  graded 
destructor  clinkers,  iiroduced  at  the  coqioration  de- 
structor works,  and  honeycomb  slag  from  Ardsley, 
graded  in  sizes  from  2  in.  to  3  in.  at  the  bottom  to 
i  in.  to  1  in.  at  the  top  of  the  filter.  On  the  top  of 
the  tiles  I  had  12  in.  of  gravel,  varying  in  size  from 
3  in.  to  6  in.,  spread  over  the  tiles;  I  find  by  expe- 
rience that  b.v  putting  in  gravel  next  to  the  tiles  the 
drainage  from  the  bed  is  very  nuich  improved. 

The  tank  effluent  having  passed  through  the  filters, 
the  resultant  effluent  is  collected  in  one  main  collect- 
ing channel  3  ft.  by  3  ft.,  running  the  whole  length 
uf  the  filters.  At  each  end  of  this  channel  penstocks 
are  fixed,  and  the  effluent  can  either  lie  dealt  with 
on  the  old  filtration  areas,  or  turned  on  to  the  new 
filtration  area,  3^  acres  in  extent,  wliich  has  recently 
l>een  underdrained  and  covered  with  a  layer  of  ashes 
7  in.  thick  and  ploughed  in;  260  lin.  yds.  of  feed- 
carrier,  varying  in  size  from  2  ft.  by  1  ft.  6  in.  deep 
to  1  ft.  by  1  ft.,  has  been  constructed  on  this  area. 
The  underdraining  of  tliis  area  is  done  on  the  herring- 
Wne  principle.  The  effluent  percolates  through  the 
around  to  the  underdrains,  which  di.sc-harge  into  a 
main  effluent  drain  15  in.  in  diameter,  and  thence 
finally  dischara:es  into  the  beck. 

Six  hundred  lin.  yds.  of  imclimbable  iron  fencing  and 
689  lin.  yds.  of  post  and  rail  fencing  have  lieeii 
erected. 

The  new  tanks  and  filters  have  now  been  at  work 
twelve  weeks,  during  which  time  the  effluent,  which 
is  clear  and  bright,  has  gradually  improved,  at  any 
rate  so  far  as  appearance  is  concerned. 

The  large  amount  of  surplus  dust  left  after  riddling 
the  clinker  for  media  for  filters  has  been  utilised  by 
spreading  it  over  the  land  filters,  thereby  greatly 
increasing  their  efficiency. 

SLUDGE    DISPOSAL. 

In  order  to  utilise  2J  acres  of  land  for  the  disposal 
of  sludge  it  was  necessary  to  divert  the  beck,  wdiose 
course  ran  in  a  very  irregular  manner  through  this 
land.  This  diversion,  198  lin.  yds.  in  length,  con- 
sisted of  one  .straight  length  of  concrete  tubes,  27  in. 
in  diameter,  and  haimched  with  6  in.  of  6  to  1  Port- 
land cement  concrete. 

This  particular  land  forms  a  valley,  and,  by  form- 
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iug  a  bank  at  each  end,  a  very  convenient  sit«  for 
the  disposal  of  liquid  sludge  is  made,  which  has 
already  proved  a  great  saving  to  the  town. 

The  works  are  so  designed  that  the  sludge  from  tlic 
whole  of  the  tanks,  old  and  new  (fifteen  in  number), 
gravitates  to  the  new  sludge  well,  from  where  it  will 
be  pumped  up  by  a  -l-in.  Stereophagus  sludge  pump, 
oapable  of  pumping  12,000  gallons  of  sludge  per  hour. 
This  type  of  pump  was  designed  by  the  Hon.  R.  C. 
Parsons,  for  raising  liquids  containing  large  quanti- 
ties of  solids.  It  is  provided  with  blades,  which,  it 
it  is  claimed,  break  up  solid  matters,  such  as  wood, 
coke,  coal,  rags,  &c.,  which  may  find  their  way  into 
the  pump,  and  so  enables  it  to  deal  with  sewage 
sludge  and  other  substances  of  a  similar  character 
without  risk  of  blockage.  It  is  driven  by  a  gas 
engine  of  16  b.h.p.,  and  deposits  on  to  the  sludge 
lagoons.  The  liquid  draining  from  the  lagoon  sludge 
is  gravitated  on  to  a  special  area  prepared  for  the 
purpose.  Prior  to  the  sludge  being  valved  off  from 
the  tanks  the  supernatant  water  is  decanted  by 
means  of  floating  arms  and  treated  on  the  land. 
Tlie  gas  for  the  engine  is  supplied  from  our  town's 
main.  The  engine-house  is  not  quite  completed  yet, 
owing  to  the  late  starting  of  the  work.  This  work  is 
being  carried  out  by  Mr.  Mark  Senior,  contractor  of 
this  town.  Tlie  pump  is  being  made  by  the  Pulso- 
meter  Engineering  Company,  Reading. 

SPRING    END    INSTALLATION. 

This  miniature  scheme  is  a  complete  sewage  scheme 
in  its«lf.  comprising  detritus  pit,  continuous  flow 
settling  tanks  in  duplicate.  17  ft.  by  6  ft.,  and  auto- 
matic dose  valve  to  regulate  the  dosing  of  the  filter. 
The  percolating  filter  is  constructed  on  exactly  the 
same  jjrinciple  as  the  large  filters,  with  the  excep- 
tion that  it  is  only  3  ft.  9  in.  in  depth,  and  is  20  ft. 
in  diameter,  and  the  filtered  effl\ient  discharges 
direct  into  the  stream. 

Many  costly  schemes  to  solve  the  difficulty  of  deal- 
ing witli  the  Spring  End  outfall  have  been  tried  from 
time  to  time  by  experts,  who  failed  to  see  that  it 
could  be  worked  by  gravitation. 

The  total  of  the  loans  granted  by  the  Local  Govern- 
ment Board  for  the  whole  of  these  works  amoimt  to 
£11,839,  and  out  of  this  amount  £10,934  has  already 
been  spent. 

The  whole  of  the  works,  with  the  exception  of  the 
engine-house,  have  been  carried  out  by  direct  labour, 
without  friction  and  without  mishap,  under  the  care- 
ful supervision  of  Mr.  D.  C.  Thwaites,  to  whom  great 
credit  is  due  for  the  care  he  has  exercised  and  the 
capable  and  workmanlike  manner  in  which  he  has 
performed  his  duties. 

CONCLUSION. 

The  new  works  have  been  designed  on  as  simple 
lines  as  possible,  having  regard  to  due  efficiency, 
.soundness  and  economy  of  cost,  and  were  only  car- 
ried out  under  extreme  pressure  by  the  Local  Govern- 
ment Board  and  the  West  Riding  Rivers  Board,  and 
it  is  fully  anticipated  that  the  borough  will  be  pro- 
vided at  the  eastern  outfall  with  an  efficient  sewage 
disposal  works,  suflScient  to  meet  all  requii-ements  for 
many  years  to  come. 


SEWAGE  DISPOSAL  AT  BiNGLEY. 


The  Unused  Public  Subways. — "  Great  expense  is 
incurred  in  providing  subways  and  refuges,  but  the 
public  will  not  use  them,"  said  Dr.  Waldo,  the  City 
coroner,  at  an  inquest  recently  on  an  old  lady  who 
was  knocked  down  by  a  motor-car  close  to  a  subway. 

Saved  by  Sanitation. — Sir  J.  Crichton-Browne, 
delivering  his  presidential  address  at  the  annual  meet- 
ing of  the  Sanitary  Inspectors'  Association,  said  that 
when  the  history  of  the  present  war  came  to  be  written 
its  moral  would  probably  be  that  this  countn'  had  been 
savfd  by  sanitation. 

Greenock  Electricity  Department. — Mr.  Frank  H. 
Whysall,  electrical  engineer  of  Greenock  Corporation, 
has  issued  the  annual  report  on  the  working  of  his 
department.  The  total  income  for  the  year  was 
£62,705,  as  compared  with  £.51,538  in  the  year  pre- 
reding  ;  and  the  gross  profit  was  £32,117,  or  10'2  per 
cent  on  the  average  capital  during  the  year.  After 
deducting  interest,  sinking  fund,  depreciation,  &c. , 
the  nett  surplus  on  the  year's  working  was  £10,397, 
which  is  3'3  per  cent  on  the  average  capital.  The 
capital  account  shows  that  during  the  year  there  had 
been  an  expenditure  in  Gieenock  of  £19,054  and  in 
Poit-Glasgow  of  £14,126.  This  account  now  stands  at 
£;i30,109  ;  nf  this  amount  £72,709  has  been  repaid  out 
of  revenue  account,  and  the  reserve  fund  at  the  end 
of  the  financial  year  was  £16,635. 


NEW  WORKS. 

The  sewage  works  for  the  Bingley  district  at  Dowley 
Gap  were  formally  reopened  on  Saturday  by  Mr. 
W.  R.  Nvmns,  the  chairman  of  the  Sanitary  Committee 
of  the  Bingley,  Yorks,  Urban  District  Council.  The 
previous  works  were  laid  down  in  the  years  1900  to 
1902,  at  a  cost  of  £20,667,  septic  tanks,  bacteria 
beds  and  land  filtration  being  provided  for  the  treat- 
ment of  the  sewage.  For  some  years  the  works 
answered  their  purpose  satisfactorily,  but  in  conse- 
quence of  subsidence,  which  caused  some  of  the 
apparatus  to  l>ecome  ineffective,  a  change  in  the  cha- 
racter of  the  sewage,  which  rendered  its  treatment 
more  difficult  on  existing  lines,  and  for  some  other 
reasons,  grounds  for  complaint  arose. 

In  1910  the  West  Riding  Rivers  Board  began  to 
press  the  council  for  improved  treatment,  and  Mr. 
Garfield,  the  Bradford  City  Council's  engineer,  was 
called  in  to  make  a  report  and  advise  upon  changes 
in  the  works.  Hi.s  scheme,  however,  was  not  accepted 
by  the  council,  and  the  next  step  was  to  open  negotia- 
tions with  the  Bradford  Corporation  on  the  point  of 
conveying  the  Bingley  .sewage  away  from  the  district 
and  treating  it  at  the  Bradford  works  at  Esholt. 
Tliis  suggestion  caused  some  controversy  at  the  time, 
but  in  the  end  the  Bingley  Council  came  to  the  con- 
clusion that  it  was  possible  to  make  the  necessary 
alterations  at  Dowley  Gap  and  turn  out  an  effluent 
which  would  be  satisfactory  to  the  Rivers  Board  at 
a  less  cost  to  the  district  than  was  meant  by  the  final 
offer  of  the  Bradford  Corporation.  Therefore,  in 
October,  1911,  Mr.  H.  Bottomley,  the  council's  sur- 
veyor, was  instructed  to  carry  out  a  scheme  which 
lie  had  drawn  up. 

The  works  have  been  constructed  by  Messrs.  Ward 
cS:  Tetley,  contractors,  Bradford,  and  are  now  treating 
satisfactorily  a  daily  dry-weather  flow  of  sewage  of 
750,000  gallons,  and  are  capable  of  dealing  with  three 
times  this  amount  in  wet  weather.  The  works  now 
comprise  grit  chambers,  screening  chamber,  storm- 
water  tanks  and  detritus  tanks,  for  the  earlier  treat- 
ment of  the  sewage,  after  which  it  passes  through 
precipitation  tanks,  percolating  filters— of  which  there 
are  eight— and  humus  tanks.  The  precipitating 
agents  employed  are  lime  and  alumina  ferric,  and 
the  necessary  machinery  has  been  installed  for  deal- 
ing with  this  part  of  the  work,  together  with  an  office 
and  a  laboratory.  For  the  cost  of  reconstruction  the 
Local  Government  Board  sanctioned  a  loan  of  £10,817, 
and  it  is  stated  that  this  amount  has  not  been  ex- 
ceeded. 

Altogether,  from  the  beginning,  the  Yorkshire 
Observer  states,  tlie  Bingley  Council  have  spent  a  sum 
of  £37,556  on  sewage  work,  and  the  present  debt  on 
this  account  amounts  to  £26,711.  It  is  calculated 
that,  allowing  for  the  payment  of  interest  and  sink- 
ing fund  instalments,  and  including  all  working  ex- 
penses, the  annual  charge  on  the  rates  will  amount 
to  a  fraction  under  lOd.  in  the  £. 


Business  Announcement. — Messrs.  Tuke  &  Bell 
inform  us  that,  largely  in  connection  with  the  de- 
velopment of  their  work  as  water  specialists  in  filtra- 
tion and  softening,  they  have  been  obliged  to  take 
extensive  additional  premises  at  Lawrence-road, 
Seven  Sisters,  about  a  mile  from  their  existing  works. 
These  premises  consist  of  one  large  block  120  ft.  by 
80  ft.  by  60  ft.  high,  with  additional  forge  accommo- 
dation 'adjoining.  The  firm's  office  will  remain  as 
before  at  the  Carlton  Engineering  Works,  High-road, 
Tottenham,  to  which  all  communications  should  be 
addressed. 

Haulage   Difficulties The  surveyor  to   the   Strood 

Rural  District  Council,  Mr.  L.  Randerson,  reported  re- 
cently upon  the  difficulties  he  was  experiencing  in  the 
making  and  repair  of  roads.  Either  the  material 
was  not  at  hand  or  the  haulage  was  at  fault.  De- 
murrage charges  were  being  incurred  and  rolling  de- 
layed. The  result  would  be  that  the  cost  per  yard 
for  making  the  roads  would  be  very  heavy.  Mr. 
Champion  said  it  seemed  that  the  only  remedy  was 
for  the  council  to  have  their  own  haulage  plant  to 
do  their  own  work.  Until  they  got  that  the  only 
thing  to  do  was  to  still  go  muddling  on.  Personally, 
he  was  sorry  the  council  did  not  decide,  when  re- 
cently considering  the  matter,  to  tackle  the  question 
of  doing  their  own  haulage  straight  away.  The 
chairman  ruled  that  the  council  could  not  again 
discuss  the  provision  of  their  own  plant  for  a  period 
of  six  months,  it  having  been  dealt  with  recently. 
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BOW   BRIDGE,    WATERINGBURY. 


Situated  in  one  of  the  most  picturesque  districts 
in  the  county  of  Kent,  the  village  of  Wateringbury 
is  not  (says  Mr.  Eowland  .H.  Halls,  m.s.e.,  in  Firrro- 
Concrete),  a  place  of  any  particular  importance,  but 
the  new  bridge  recently  completed  in  the  parish 
is  a  valuable  link  between  two  parts  of  the  county 
separated  by  the  river  Medway.  The  two  sides  of 
the  river  in  a  district  wliich  ranks  high  in  agricul- 
tural importance,  and  possesses  a  considerable  popu- 
lation, are  once  more  linked  up,  and  the  new  bridge, 
l>eing  both  more  convenient  and  more  commodious 
for  traffic,  than  tlie  old  one,  may  confidently  be  ex- 
pected to  .enhance  local  i)rosperity. 

Althougli  a  timber  bridge  existed  on  tlie  site  for 
man.v  years,,  this  structure  had  lieconie  so  weather- 
worn as  to  be  unsafe  for  modern  traffic  and  dan,i;erous 
for  general  use.  ^Moreover,  it  was  extremely  inccn- 
veniently  planned,  and  constituted  an  obstacle  to 
navigation   on   the    Medway. 

The  new  bridge,  which  is  built  entirely  of  Mouc.'iel- 
Hennebique  ferro-concrete,  was  opened  in  July  this 
year,  having  been  constructed  for  the  Maidstone 
Rural  District  Council,  who  received  financial 
assistance  from  the  Roche.sler  Bridge  Wardens.,  the 
Road    Board,    the    Soulh-Easlern    Railway    Com])any. 


CAIRO   SEWERAGE   SYSTEM. 


UiNDEK    Side    of    Bow    Bkiuge. 

and  the  Medway  Navigation  Company.  The  aid 
willingly  rendered  by  these  bodies  is  sufficient  to 
indicate  the  important  nature  of  the  jiroject.  which 
forms  part  of  a  great  scheme  formulated  with  the 
object  of  preventing  a  portion  of  the  Medway  fjom 
becoming  derelict. 

The  new  bridge  has  a  total  length  of  296  ft.  from 
end  to  end,  a  width  between  ijarapets  of  18  ft.,  and 
a  footway  on  the  east  side  3  ft.  wide.  It  includes 
nine  spans,  each  of  the  river  arches  having  a  span 
of  28  ft.  6  in.,  the  centre  arch  being  18  ft.  high  at 
the  centre,  measured  from  the  underside  to  the  river 
bed.  The  piers  are  of  the  trestle  type,  supported  by 
ten  pairs  of  ferro-concrete  piles  each  16  in.  square, 
and  driven  down  through  the  bed  of  the  river  until 
the  firm  dark  clay  is  reached. 

An  important  part  of  the  project  was  a  much- 
needed  improvement  of  the  approach  roads.  The 
southern  approach  road  is  of  much  easier  gradient 
than  the  old  one,  and  several  feet  higher  over  the 
river,  thus  making  it  better  for  crossing  in  flood  time. 
The  riverway  is  also  much  improved  and  enlarged, 
and  has  made  through  navigation  once  more  prac- 
ticable. 

The  bridge  was  constructed  from  plans  prepared 
by  Mr.  Halls,  and  the  contractors  were  the  York- 
shire Hennebiqiie  Contracting  Company,  Limited,  of 
Leeds.  Working  drawings  of  the  ferro-concrete  work 
were  furnished  by  Messrs.  L.  G.  Mouchel  &  Partners. 
Limited,  of  Westminster. 


The  Royal  Institute  of  British  Architects  has  decided 
to  cancel  its  programme  of  meetings  and  sessional 
papers. 


Owing  to  the  situation  of  the  city  it  was  difficult 
to  lay  out  a  system  of  sewerage  for  Cairo  in  the 
ordinary  way,  with  gravity  discharge;  accordingly, 
in  planning  the  new  sewerage  system  for  the  city,- 
which  has  been  recently  put  in  operation,  the  city 
has  been  divided  into  small  areas,  and  the  sewage 
from  each  of  these  areas,  after  flowing  by  gravity  to 
a  central  sump,  is  forced  by  compressed  air  through 
closed  pijjes  leading  to  a  main  outfall  sewer. 

A  brief  description  o!  the  Cairo  system  was  given 
by  Dr.  E.  L.  Corthell  in  a  paper  published  in  "  Pro- 
fessional Memoirs,"  Corps  of  Engineers,  for  May- 
June,  1915,  following  his  visit  to  Cairo  while  the 
works  were  under  construction.  From  this  and  from 
additional  information  furnished  to  Mr.  Corthell 
recently  by  C.  Carkeet  James,  m.inst.c.e.,  under 
whose  "direction  the  works  were  constructed,  the  fol- 
lowing description  has  been  prepared  by  Engiimriiuj 
Xctva :  — 

The  total  area  in  Cairo  to  be  drained  with  the  aid 
of  c-ompressed  air  is  a  strip  3  to  4  km.  broad,  ex- 
tending along  the  Nile  for  nearly  12  km.  This  tract 
has  been  divided  into  sixty-three  small  areas.  In 
each  of  these  the  sewage  flows  by  gravity  to  an 
underground  compressed-air  discharging  station. 
From  each  of  the  stations 
the  sewage  is  forced  by  com- 
pressed air  through  clo-^ed 
cast-iron  pipes  into  a 
gravity  outfall  conduit. 
1'6  m.  in  diameter,  which 
starts    at    Pont    Ghanna. 

In  the  main  out  tail 
sewer  the  sewage  flows  by 
siravity  to  a  pumping  sta- 
tion at  Kafr-el-Gamus,  a 
distance  of  13i  km.,  receiv- 
ing the  discharge  from 
various  suliurban  gravity 
sewerage  sj'stems  on  the 
way.  At  the  pumping  sta- 
tion the  sewage  is  screened 
and  then  forced  by  plunger 
)iinni)ing  engines  through 
a  cast-iron  deliver.v  main, 
(r92  m.  diameter,  to  a 
sewage  farm  at  Gebel-el- 
Asfar,  a  further  distance  of 
lU  km. 

The  sewasre  farm  (on 
which  tlie  sewage  will  |jc 
u.'^ed  for  irrigation)  is  a 
tract  in  the  desert  about 
4  km.  square.  The  sewage 
delivered  from  the  force 
main  will  pass  through 
sedimentation  tanks,  and  a 
portion  of  it  may  be  further  purified  on  gravel  filter- 
beds.  It  is  expected  that  aliout  3.000  feddans  of  land 
(3,300  acres)  will  eventually  be  irrigated  by  sewage. 
About  350  feddans  have  been  graded  to  receive  irri- 
gation water,  and  170  feddans  have  been  planted 
with  35,001  fruit  trees,  while  80  feddans  of  cereals 
are  under  cultivation.  About  80  km.  of  compressed- 
air  mains  and  sewage  force  mains  from  the 
compressed-air  stations  have  been  laid.  Only  a 
small  part  of  the  gravit.v  sewers  discharging  to  the 
compressed-air  stations,  however,  has  as  yet  been 
constructed.  The  area  around  the  principal  hotels 
and  that  near  the  military  barracks,  as  well  as  some 
of  the  important  suburbs,  have  been  sewered.  Fur- 
ther work  on  the  laying  of  sewers  was  interrupted 
by  tlie  outbreak  of  war. 

The  expenditure  on  the  works  thus  far  completed 
under  Mr.  James'  direction  is  about  E.£l,500,000. 
Approximately  E£500,000  more  will  be  required  for 
laying  the  small  sewers  to  the  compressed-air  dis- 
charge stations. 

The  system  has  been  plaimed  for  the  needs  of  a 
population  of  about  1,000,000. 


Standards  of  Sewage  Effluents. — The  Pontypool 
L'rban  District  Cuuiiril  have  referred  to  the  Streets 
and  Sanitary  Committee  a  letter  I'eceived  from  the 
Panteg  Urban  District  Council  asking  the  council  to 
appoint  representatives  to  attend  a  conference  with  a 
view  to  pressure  being  placed  on  the  Local  Government 
Board  to  enforce  b.v  legislation  the  standards  of 
effluent  for  sewage  disjjosal  schemes,  as  recommended 
by  the  Royal  Commissions. 


November  o,  1913. 
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NORTH-EASTERN   DISTRICT   MEETING  AT   BRICHOUSE. 

{Conclusion.) 


At  the  recent  Nortli-Eastern  District  meeting  of 
tlie  Institution  of  Muiiieijial  and  County  Engineers, 
held  at  Brighouse,  the  following  discussion  ensued 
ii|Kin  tire  paper  which  Mr.  S.  S.  Haywood,  the  borough 
engineer.  snl>niitted  in  the  course  of  the  prneoi'diiigs. 
Tlie   lOiilriliution    was   entitled 

THE   DUTIES  OF  A    MUNICIPAL   ENGINEER    IN 
THE    PRESENT    WAR. 

I'lie  Cu.\iiiMAN  i.\li.  .1.  r.  Waketiiiil;  said  they  were 
all  indebted  to  Mr.  Haywood  for  the  trouble  he  had 
taken  in  preparing  such  an  interesting  paper.  The 
present  appeared  to  him  a  very  opportune  lime  for 
attention  to  arrears  in  ofHee  and  det.ail  work  of  every 
descrijition  that  had  accumulated  during  the  more 
streiuious  period  l>efore  the  war.  He  thought  that 
the  organisation  of  work  in  all  branches  where  re- 
quired should  l>e  undertaken,  and  this  might  even 
include  the  fiuther  consideration  of  schemes  post- 
poned by  reason  of  the  war,  and  more  particularly 
in  relation  to  any  economies  that  might  t)e  effe<'ted. 
Having  regard  to  the  enormous  total  indebtedness  of 
the  country  for  war  purposes,  it  seemed  impossible 
to  believe  that  anything  approaching  the  previous 
conditions  of  local  government  expenditure  could 
prevail  at  the  conclusion  of  the  war.  Vavst  sums 
must  be  provided  annually  for  interest  and  sinking 
fund  on  war  loans,  and  it  might  l>e  anticipated  that 
sanction  to  local  authorities  would  be  granted  only 
in  respect  of  schemes  of  the  very  utmost  urgency. 
Indeed,  it  was  not  perhaps  too  much  to  say  that 
large  schemes  of  improvement  in  every  nmnicipality 
would  be  held  up  indefinitely.  It  appeared  therefore 
desirable  to  consider  methods  of  economy,  not  merely 
as  temi)orary  expedients,  but  in  a  more  or  less  per- 
nument  sense.  He  quite  agreed  with  Mr.  Haywood 
that  old  niateriiils  which  had  a  marketable  value 
should  be  converted  into  money,  and  in  particular 
he  recommended  the  sale  of  scrap  metals  of  every 
description.  Quite  apart  from  the  present  high  prices 
obtained  in  the  metal  market,  it  was  highly  desirable 
that  no  such  material,  of  which  munition  work 
absorbed  much,  should  be  withheld  from  the  country. 
Perhaps  an  exception  to  the  old  materials  available 
for  sale  might  be  made  of  old  sett.s.  Reference  had 
been  made  in  the  iiajjer  to  granite  paving  in  Brig- 
house  lield  over  in  consequence  of  the  war.  Similar 
conditions  had  prevailed  in  Wakefield ;  but.  having 
a  quantity  of  old  setts  in  stock,  he  had  been  able  ,to 
relay  roadways  this  summer  the  cost  of  which  other- 
wise would  have  been  quite  prohibitive.  Old  granite 
commanded  a  ready  sale  at  fair  prices,  but  a  more 
real  economy  would  be  shown  in  retaining  this  for 
repairs.  Old  York  laid  crossings  might  be  renewed 
with  granite  setts.  Referring  to  the  necessity  of  in- 
creasing the  national  food  supply,  he  said  for  this 
reason  the  jirovision  of  allotment  gardens  might  be 
considered  where  none  existed  and  land  w-as  avail- 
able. In  Wakefield  the.v  had  something  like  11  acres 
of  allotments,  and  the  demand  exceeded  the  suppl.y. 
The  difficulty  was,  of  course,  of  acquiring  suitable 
land,  with  proper  water  supply,  and  not  costing  too 
much  money.  He  had  pleasure  in  proposing  a  vote 
of  thanks  to  Mr.  Haywood  for  his  paper. 

Mr.  A.  RoTHERA  (Spenborough)  seconded  the  vote 
of  thanks  to  Mr.  Haywood  for  his  interesting  paper. 
He  thought  Mr.  Haywood  must  have  spent  a  good 
deal  of  time  in  collating  the  different  heads  under 
which  he  had  w'ritten  the  paper,  and  he  had  given 
them  a  good  many  points  on  w'hich  they  might  exer- 
cise their  thoughts  to  bring  about  economies.  One 
of  the  most  remarkable  things  in  the  paper  was  the 
third  paragraph,  which  demanded  a  self-examination 
by  every  member  to  see  if  he  could  not  at  this  great 
national  crisis  help  on  the  great  work  which  they 
wanted  to  see  accomplished — the  complete  breaking 
of  the  Huns  for  ever.  The  example  wh^ch  had  been 
set  by  their  hon.  district  secretary  (Mr.  Kirby)  was 
one  which  might  be  followed  by  some  in  that  room, 
and  he  recommended  it  for  their  thought  in  the 
future.  Mr.  Haywood  passed  on,  in  a  very  desirable 
way,  from  head  officials  down  to  assistants,  and 
pointed  out  how  in  different  ways  he  thought  they 
might  be  able  to  help  on  the  work  he  had  referred 
to  in  the  early  part  of  his  paper.  Dealing  with  the 
question  of  the  introduction  of  ladies  into  municipal 


offices  to  help  in  the  work,  he  thought,  particularly 
at  the  present  time,  it  was  a  very  desirable  one,  par- 
ticularly in  a  large  office,  where  the  work  was  more 
of  a  departmental  character.  But  in  an  office  of  the 
size  of  his  own  he  did  not  think  the  lady  "would 
come  to  stay,"  liecause  they  wanted  more  the  handy- 
man, who  would  be  able  to  take  up  all  sorts  of  jobs. 
So  far  as  the  small  anthorilios  went,  he  did  not  think 
a  lady  would  be  suitable.  With  regard  to  economy 
in  the  drawing  office,  he  hardly  agreed  with  Mr. 
Haywood  there,  becaiKse  cheap  drawing  materials 
were  only  time-wasters  and  aids  to  developing  the 
loiniier.  He  should  not  adopt  that,  because  he 
believed  the  true  note  to  be  to  have  the  best  officials 
and  materials  and  economy  with  efficiency.  Regard- 
ing the  outdoor  work,  in  some  towns  there  were  too 
many  passengers;  but  in  his  own  town,  apart  from 
sentiment  for  old  labourers,  he  did  not  see  how 
there  could  be  any  cutting  down.  During  the  last 
iiiouth  (u-  two  lueu  had  taken  an  independent  atti- 
luile  with  regard  to  the  work  brought  to  their  notice, 
and  had  been  told  to  find  other  work  if  they  could 
not.  carry  out  instructions,  in  most  ca.ses  those  men 
had  left.  He  did  not  think  it  would  be  an  economy 
to  do  away  with  street  watering,  and  as  it  conduced 
to  the  tuiblic  health  it  should  not  be  cut  down.  Mr. 
Haywood  mentioned  the  sale  of  street  manure  and 
swee|)ings.  He  was  very  lucky  to  have  a  market  for 
that.  For  several  years  he  had  tried  to  get  a  market 
for  it  and  failed.  In  the  destructor  department  he 
thought  all  of  them  could  point  to  a  need  for  economy 
in  tlic  collection  of  refuse.  They  would  all  have 
noticed  the  large  quantities  of  waste  paper  which 
the  stokers  had  to  deal  with,  and  if  the  residents 
could  be  induced  to  burn  the  paper  it  would  save  a 
fair  amount  of  money.  Just  recently  he  had  had  to 
report  on  the  reduction  of  -street  lighting  in  the  new 
borough  of  Spenborough.  Of  1,000  lamps  in  the 
borough  they  were  doing  without  600  for  the  rest  of 
the  season  to  March  31st.  Another  thing  which  the 
chief  might  do  in  the  way  of  economy  was  to  give 
a  little  more  supervision  of  road  repairs.  If  he 
would  only  give  a  day  now  and  then  to  this  it  was 
astonishing  how  the  work  could  lie  got  on  with.  Then 
their  «?ouncils  might  have  a  hint  given  to  them  to 
have  less  meetings,  w^hen  there  would  be  less  stamps 
and  stationery,  and  also  more  time  for  the  officials 
to  devote  their  energies  to  the  various  other  channels 
mentioned  by  Mr.  Haywood.  With  regard  to  their 
position  towards  the  military  autliorities,  he  had  been 
very  willing  to  do  what  he  could  to  help  them  in 
various  small  ways ;  but  it  seemed  to  him,  and  it 
was  the  experience  of  other  surveyors,  that  if  the 
military  wanted  surveyors  to  help  them  more  than 
they  did  they  must  drop  their  domineering  manner. 
A  friend  of  his,  who  was  in  a  district  where  there 
were  thousands  of  men,  was  fairly  disgusted  with 
the  young  officers. 

Mr.  W.  J.  Steele  (Newcastle-on-Tyne)  thought  Mr. 
Haywood  was  to  be  congratulated  on  giving  them  a 
distinctive  subject  for  discussion,  instead  of  a  de- 
scription of  the  municipal  works  in  Brighouse.  Mr. 
Rothera  was  rather  hopeful  of  the  public.  This  war, 
if  it  had  taught  them  anything  at  all,  had  taught 
them  the  absolute  necessity  for  discipline  in  this 
country.  To  show  what  little  effect  a  request  would 
have,  he  might  say  that  some  two  years  ago  he  sent 
out  to  something  like  40,000  householders  in  New- 
ca.stle  a  circiilar  asking  them  to  burn  the  whole  of 
their  garbage  and  waste  paper,  so  as  to  relieve  the 
cleansing  staff.  He  thought  the  only  effect  of  that 
circular  was  to  increase  the  quantity  of  garbage  and 
of  paper;  so  he  thought  if  they  were  going  to  expect 
the  public  to  do  things  they  would  be  disappointed; 
they  would  not  do  it  unless  they  were  compelled. 
That  had  been  his  sad  experience,  not  only  in  that 
respect,  but  in  several  others.  The  firust  question 
put  very  properly  in  the  paper  was :  What  is  the  first 
duty  of  a  man  ?"  The  first  duty  of  a  man  was  to  join 
the" Army  if  he  could.  It  was  not  given  to  all  of 
them  to  join  the  Army — some  because  of  age,  some 
because  their  councils  would  not  let  them  go,  and 
some  because  of  other  ties;  but  if  a  man  could  go. 
whether  a  head  official  or  an  assistant,  there  could 
be  no  question  about  his  duty.  The  members  of  that 
institution  had  done  remarkably  well.    He  expected 
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his  experience  was  that  of  ©very  man  in  tlie  room. 
One-third  of  the  indoor  staff  had  joined  the  Army, 
and  one-fourtli  of  the  outdoor  staff  had  joined  tire 
Army  or  gone  into  munition  factories.  Personally, 
he  found  he  had  a  great  deal  more  to  do,  not  only 
in  carrying  out  work,  but  in  organisation.  He  went 
much  further  tlian  Mr.  Haywood  in  the  emijloyment 
of  women.  They  had  about  110  women  on  street 
cleaning  and  about  fifteen  women  in  the  parks, 
and  the  result  of  their  labour  had  been  excellent. 
They  were  paid  6d.  per  hour,  against  the  6Jd.  per 
hour  paid  to  men,  and  they  did  not  get  any  war 
bonus.  They  worked  thirty -eight  hours  per 
week.  They  had  absorbed  all  the  casual  male 
labour,  and  had  fallen  back  upon  the  women,  and 
it  had  been  extremely  successful.  The  experiment 
had  been  even  more  successful  in  the  case  of  the 
tramway  system.  There  were  about  157  women  tram 
conductors,  and  but  for  the  help  of  these  girls,  and 
the  voluntary  workers,  they  woidd  have  had  difficulty 
in  maintaining  properly  the  service.  Some  350  of 
their  tramway  staff  had  gone  into  the  Army.  Instead 
of  the  demand  for  cars  being  less,  it  was  greater 
than  it  had  ever  been  in  its  history,  largely  from  the 
difficulty  of  getting  men  to  and  from  the  munition 
factories.  If  a  man  could  not  go  into  the  Army  he 
had  only  to  look  round,  and  he  would  not  have  to 
Jook  far  before  he  found  there  was  something  to  do. 
With  regard  to  economies,  a  lot  of  their  councillors 
were  expecting,  with  all  this  depletion  of  staff  and 
stoppage  of  work,  they  were  going  to  have  enormous 
savings  in  the  rates.  But  this  reduction  of  expendi- 
ture was  discounted  in  this  way — practically  every 
covnicil  was  giving  a  war  bonus,  and  every  council 
was  paying  considerable  allowances  to  the  de- 
pendants of  men  who  had  gone  into  the  Army,  in 
addition  to  having  to  employ  more  or  less  efficient 
casvial  labour  to  carry  on  the  work.  So  they  were 
not  going  to  have  the  big  economies  that  many  coun- 
cillors expected.  There  would  be  a  reduction,  but 
nothing  like  what  some  of  the  councillors  were 
hoping  for.  It  was  very  difficult  to  discuss  a  ques- 
tion of  this  kind  without  being  personal.  If  a  man 
could  not  do  anything  in  the  way  of  making  shells  or 
helping  the  military  authorities,  he  certainly  could 
join  the  Volunteer  Training  Corps.  He  had  had  the 
privilege  of  being  a  member  of  the  Volunteer  Corps 
since  August  of  last  year,  and  700  men  had  gone  into 
the  Army  from  that  corps.  Tlrey  had  formed  an 
Engineering  Company,  and  not  only  built  bridges, 
but  had  dug  trenches  by  day  and  uight.  He  was 
surprised  to  find  how  little  he  knew  of  how  to  handle 
a  pick.  He  endorsed  fully  what  iVfr.  Hayw'ood  had 
said,  that  the  first  duty  of  a  man,  if  at  all  possible, 
was  to  join  the  Army. 

Mr.  C.  F.  WiKE  (Sheffield)  thought  if  statistics  were 
examined  that  municipal  people  had  supplied  as  big 
a  percentage  as  any  other  class  in  the  country. 
There  were  many  chief  surveyors  wlio  were  now 
serving  the  King.  One  municipal  officer,  wdio  was 
on  his  own  staff  for  some  time,  Mr.  Gilbert  Hart,  of 
Manchester,  had  received  the  Distinguished  Service 
Order.  There  miglit  be  others,  but  Mr.  Hart  he  kne^v 
personally.  With  regard  to  economy;  he  thought  they 
might  all  take  it  for  granted  that  the  Local  Govern- 
ment Board  would  decide  that  they  should  be  eco- 
nomical. To  a  certain  extent  he  agreed  with  that,  as 
it  was  not  only  money,  but  the  nation  needed  men, 
so  that  those  men  could  be  sent  to  the  munition 
works  or  to  the  front.  Of  course,  there  were 
anomalies  in  the  methods  of  economy.  He  would 
give  them  two  instances  which  had  occurred  to 
himself.  The  Local  Government  Board  some  time 
back  were  pressing  the  Sheffield  Corporation  to  ex- 
tend the  sewage  works.  They  were  not  very  desirous 
of  doing  so,  because  they  did  not  think  it  neces- 
sary; however,  ijressure  was  put  upon  them  to 
do  so.  In  the  early  days  of  the  war  there  v.'as  a  fear 
that  there  would  be  a  good  deal  of  surplus  labour, 
and  they  were  pressed  by  the  Government  to  go  on 
with  the  work.  There  was  scarcely  time  to  get  the 
plans  out,  and  the  Local  Government  Board  said 
they  might  proceed  wdth  sketch  plans;  but  now  they 
said  they  w'ould  not  let  the  corporation  do  the  work, 
but  they  must  wait  until  the  war  was  over.  There 
was  another  case  of  a  bridge  in  Sheffield.  They 
borrowed  money  for  the  rebuilding  of  a  bridge  which 
belonged  to  a  company,  which  was  finding  part  of 
(he  money  for  the  work.  Now  the  Local  Government 
Board  would  not  let  them  spend  the  money  and  go  on 
with  the  work,  though  the  bridge  was  considered  to 
l>6  unsafe.  There  was  another  point  with  regard  to 
war  bonuses  and  the  increase  in  the  cost  of  living. 
The  working  classes  had  got  their  war  bonuses,  and 


they  had  also  had  their  wages  raised.  He  thought 
if  anybody  deserved  a  war  bonus,  or  an  increase  of 
salary,  it  -was  the  underpaid  smaller  officials,  the 
clerks  and  those  who  did  not  get  very  big  salaries. 
Many  of  them  had  their  guilds.  They  had  in  the 
l)igger  towns.  He  heard  a  labour  man  say  the  other 
day  that  if  they  had  not  obtained  an  increase  of 
salary  or  a  war  bonus  it  was  the  fault  of  their 
guilds. 

Mr.  Morris  (Doncaster)  suggested  that  the  pre- 
paration of  town  planning  might  be  included  in  tlio 
work  under  preparation  for  the  period  after  the  war. 

Mr.  W.  FowLDS  (Keighley)  described  the  paper  as 
one  which  appealed  to  all  of  them.  One  of  the  points  in 
his  mind  was  that  the  councils  might  have  done  more 
for  the  assistants  who  had  gone  on  active  service. 
Three  of  his  assistants  had  gone;  one  had  got  a 
commission,  and  one  was  in  the  ambulance  section. 
His  council  had  given  to  every  married  man  who 
had  gone  a  minimum  allowance  of  5s.  per  week.  One 
of  their  labourers  who  had  gone  was  earning  22s.  or 
23s.  a  week.  He  was  a  married  man  with  four  or  five 
children,  and  his  wife,  with  the  separation  allowance 
and  the  5s.  from  the  corporation,  was  better  off  than 
before.  He  liad  not  a  word  to  say  against  the  sepa- 
ration allowance,  and,  of  course,  a  wife  missed  her 
liusband,  but  she  was  better  off  because  she  had 
the  Government  allowance  and  the  5s.,  and  she  had 
not  her  husband  to  keep.  Apply  that  to  the 
assistants.  He  had  an  assistant  at  £130  a  year. 
What  did  the  council  offer  him  ?  They  offered  him 
half-a-crown  a  week.  He  had  no  one  actually  de- 
pendent on  him,  and  as  a  private  he  would  get  7s.  a 
week.  That  man  felt  he  was  not  only  leaving  a 
good  salary  and  a  good  home,  but  nothing  was  being 
done  for  him.  They  made  the  workman  better  off 
than  he  was  before.  He  thought  something  should 
have  been  done  for  the  better  class  of  as.sistants  to 
tempt  them  to  go  and  make  it  easier  for  them  finan- 
cially. He  wondered  what  the  opinion  of  the  mem- 
bers was  about  after  the  war.  They  all  hoped  there 
would  he  an  after  the  war.  He  had  had  this  brought 
home  to  him.  He  had  called  upon  the  Local  Govern- 
ment Board  about  a  big  scheme,  which  might  cost 
£100,000,  and  they  said,  "Get  your  jilans  ready,  so 
that  you  will  have  some  work  when  the  war  is  over, 
and  there  will  be  a  good  deal  of  unemployment  and 
distress."  That  seemed  all  right,  and  he  started  the 
staff  on  it,  intending  io  push  on  the  plans ;  but  as 
the  war  went  on,  and  the  financial  question  became 
so  acute,  he  began  to  think  that  taxes  might  be  so 
high  that  many  of  these  schemes  would  not  be  pro- 
ceeded with,  it  was  no  good  working  hard  at  these 
schemes  and  keeping  a  staff  on  them  if  after  the  war 
there  was  no  prospect  that  they  would  be  allowed 
to  go  on. 

Mr.  C.  Vawser  (Bipon)  thought  Mr.  Haywood 
might  be  congratulated  upon  writing  a  paper  uijon 
what  might  be  called  unorthodox  lines.  Mr.  Hay- 
wood said  their  work  was  not  of  the  strenuous  cha- 
racter of  the  pre-war  period.  His  experience,  being 
situate  near  to  a  military  camp,  was  that  there  was 
more  strenuous  work.  With  regard  to  economies,  or 
so-called  economies,  with  the  pre-war  period,  he 
agreed  with  Mr.  Haywood  that  they  should  employ 
female  labour  wherever  possible.  At  the  present 
time  the  country  was  being  bled  of  the  flower  of  its 
manhood,  and  it  was  quite  possible  that  many  of 
those  who  returned  would  not  be  as  efficient  as  when 
they  went  away.  As  to  the  questions,  "  What  do  I 
want  ?  "  and  "  What  can  I  do  without  ?  "  those  were 
questions  wliich  might  either  be  regarded  as  per- 
sonal or  addressed  to  them  as  officials.  If 
as  officials,  they  might  ask.  What  did  they  want  for 
the  benefit  of  their  district,  and  wdiat  work  could 
be  deferred  for  the  time  being  ?  There  were  many 
things  which  they  wanted,  and  which  they  knew 
would  be  an  improvement  and  a  benefit  to  their  re- 
spective areas;  yet  there  might  not  be  any  great 
urgency,  and  they  covdd  be  deferred.  As  to  their 
drawing  offices,  he  thought  it  was  economy  to  have 
the  best  materials  there;  but  they  could  undoubtedly 
do  without  the  foreign-made  articles.  There '  was  a 
chance  there  by  which  they  could  encourage  home 
industries,  and  avoid  the  sending  of  money  out  of 
the  country.  Mr.  Haywood  said  they  must  weed  out 
their  less  capable  and  industrious  men.  Well,  the 
most  capable  and  industrious  had  joined  the  service 
of  the  State,  either  in  the  Army  or  munition  works, 
and  the  municipalities  were  left  with  the  least  cap- 
able and  the  class  of  men  who  frequently  lounged 
at  public-house  corners.  Then  they  were  told  that  in 
highway  work  the  restrictions  placed  on  expenditure 
by  the  Local  Government  Board  had  upset  many  of 
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their  iilans,  aud  that  this  had  been  a  great  mistake. 
Well,  he  thought  it  would  be  more  or  less  of  a 
oalauiity  if  the  Local  Governiiu>iit  Board  did  continue 
to  prohibit  loans  for  road  and  highway  work,  because 
there  had  lieen  a  great  amount  of  traffic  taken  from 
the  raihvaViS  on  to  the  highways,  and  consequently 
a  great  many  roads  were  requiring  reconstruction. 
Then  with  regard  to  remuneration.  Mr.  Haywood 
said  their  remuneration  remained  stationary.  That, 
he  believed,  was  unfortunately  the  case.  In  many 
I'iaees  public  authorities  were  advertising  for 
a-.<istauts  at  salaries  which  perhaps  were  reasonable 
m  i>re-war  days,  but  were  unreasonable  to-day.  He 
was  holding  an  appointment  as  locum  tenenx;  never- 
theless, the  salary  he  received  was  less  than  his 
actual  out-of-iiocket  expenses  ptr  month.  Owing  to 
the  peculiar  circumstances  in  which  he  was  situated 
his  monthly  salary  did  not  equal  the  cost  of  his 
living.  The  workmen  had  had  their  salaries  in- 
crea.sed  by  20  per  cent,  aud  .some  by  as  much  as  30 
per  cent.  But  these  increases  did  not  come  to  the 
chief  official  under  the  authority,  who  had  not  only 
a  position  to  keep  nij,  but  had  had  to  pay  a  con- 
siderable sum  in  learning  his  profession. 
'  The  vote  of  thanks  having  been  unanimously 
passedj 

Mr.  H.\YW00D,  in  rejily,  first  thanked  the  nieudjers 
for  the  way  in  which  they  had  discussed  the  pajjer. 
He  was  agreeably  surprised  to  find  it  was  open  to 
such  di-scussion.  But  they  had  not  touched  enough 
n|)on  the  Volunteer  movement ;  that  was  the  point 
he  had  at  heart.  Mr.  Steele  had  said  he  was  a 
brother  in  the  movement.  Unfortunately,  he  was  a 
month  later  than  Mr.  Steele  in  joining;  he  joined  in 
Septeml)er,  19H.  For  the  fish  market  refuse  they 
were  getting  15s.  i>er  ton.  That  was  taken  away  from 
the  depot  by  the  Bradford  Corporation,  who  sent  u 
closed  motor  van  for  it,  and  they  were  very  anxious 
to  get  it.  For  their  old  tins  7s.  6d.  per  ton  was 
obtained.  They  got  18g.  per  ton  for  old  glass;  3d. 
l)er  dozen  for  jam  jars ;  and  2s.  ijei  ton  for  riddled 
ashes.  The  old  highway  brushes  were  sold  for  4d. 
each  for  domestic  use.  The  chairman  must  not 
nnderstiind  from  their  selling  old  materials  that  he 
suggested  the  selling  of  setts.  With  regard  to  allow- 
ances to  men  who  enlisted,  single  men  got  7s.  per 
week,  so  that  did  not  make  up  their  salaries  to  the 
previous  figure;  and  married  men,  if  they  were  not 
getting  as  much  as  they  previously  earned,  had  their 
salaries  made  up.  The  master  of  one  of  their  council 
schools,  who  had  £180  or  £200  a  year,  had  his  money 
made  up.  The  chief  sanitary  insi>ector  was  also 
having  his  salary  made  up.  Tliey  had  had  so  many 
men  enlisted  from  the  corporation  that  a  resolution 
was  passed  on  the  previous  Wednesday  night  that  no 
more  workmen  were  to  enlist  without  the  consent  of 
a  small  sub-committee.  Brighouse  had  done  its  duty. 
Brighouse  was  third  in  the  list  of  all  England  for 
liaving  provided  men  for  the  .\rniy  in  one  branch 
or  the  other. 


Cost  of  Artificial  Stone. — We  understand  that  the 
artificial  stone  manufacturers  have  found  it  necessary, 
owing  to  the  increased  cost  of  cement  and  other  mate- 
rials, freight,  haulage,  &c.,  to  give  notice  of  an  increase 
in  luice  (if  from  4d.  to  6d.  per  yard  sujjer. 

Street  Lighting  in  Stockport. — In  his  annual  r<-pori, 
Mr.  .J(jhii  Atkinson,  .vssoc.m.inst.c.e.,  the  borough  sur- 
veyor, mentions  that  there  are  3,232  lamps  erected  and 
kept  lighted  within  the  boundaries  of  the  fonner 
borough  of  Stockport,  forty-seven  having  been  added 
this  year.  As  85  miles  of  public  highways  and  about 
15  miles  of  private  streets  and  roads  are  provided  for, 
the  average  distance  apart  is  about  542  yds.  Within 
recent  years,  however,  the  lam[)s  have  been  placed 
at  an  average  distance  of  40  yds. 

Municipal  c  Private  Trading. — On  Wednesday  the 
House  of  Commons  went  int<i  Committee  on  the 
Finance  BUI,  and  Clause  3-5,  which  deals  with  the 
trades  and  business  to  which  the  excess  profits  duty  is 
to  apply,  was  considered.  Mr.  Lough  moved  to  exemjit 
from  the  tax  any  entei-prise  in  the  nature  of  a  trade 
or  business  carried  on  by  municipal  authorities.  Mr. 
Anderson  (Lab.,  Shefiield,  Attercliffe)  supported  the 
amendment.  Mr.  McKenna  said  he  could  not  accept 
the  amendment.  The  profits  of  municipal  authorities 
were  already  subjected  to  income-tax,  and  municipal 
undertakings  were  often  in  competition  with  private 
businesses,  and  Parliament  had  decided  that  these 
nndertakings  should  be  placed  on  an  equal  footing  in 
'  'ard  to  taxation.  The  amendment  was  negatived 
liout  a  division. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Conlrihiitid.) 
Should  nut.  the  formation  of  the  "  Koyal  Garrison 
.\rtilleiy  Siege  Batteries,"  of  which  particulars 
a[)pcared  in  last  week's  Surveyob,  appeal  strongly 
to  young  surveyors  and  engineers  who  are  unable  to 
get  work  owing  to  the  war  ?  .\s  the  pay  is  high,  and 
the  duties  of  an  exceptionally  interesting  description, 
should  not  this  attract  a  large  number  of  young  men 
who  are  desirous  of  "  doing  something  for  their 
country  "  at  this  critical   stage  ? 

Was  not  Mr,  S.  S.  Haywood,  the  borough  engineer 
of  Brighouse,  to  l)e  heartily  congratulated  on  the 
exri'llent  pajier  on  the  duties  of  a  municipal  engineer 
in  the  present  war,  which  he  read  at  the  recent 
North-Eastern  District  meeting  of  the  Institution  of 
Municipal  and  County  Engineers  ?  Was  it  not  just 
the  kind  of  paper  tliat  is  wanted  at  the  present 
moment,  and  could  not  the  council  of  the  inslilution 
direct  that  it  should  be  printed  in  pamphli'l  fnnu 
and  distriliuted  broadcast  to  all  munici|ial  fiiLMiuers 
and  surveyors  throughout  t]ie  land  ?  Would  not  such 
an  a<'tiun  tend  to  remove  the  impression  that  "the 
institution  "  has  been  sadly  lacking  in  initiative 
(lining  the  iwesent  crisis  ? 

Apropos  of  the  above,  is  it  not  to  be  regretted  that 
a  resolution  was  passed  at  the  same  meeting  exclud- 
ing the  Press  from  all  future  meetings  in  this  dis- 
trict? Was  not  the  reason  for  this  decision — that 
younger  members  would  feel  less  shy  and  be  able 
to  talk  if  reporters  were  not  present — rather  a  lame 
one.  for  woidd  it  not  surely  be  better  to  train  men 
to  put  their  thoughts  into  words  and  to  make  a  con- 
secutive statement,  rather  than  allow  them  to  get 
into  a  habit  of  desultory  talk  at  a  "  round  table,"  as 
one  of  the  advocates  of  exclusion  expressed  it  ?  Of 
what  use  is  a  hole-and-cnrner  meeting  of  a  few  men 
towards  the  advancement  of  professional  knowledge 
as  a  wliole  ?  Has  not  the  council  of  the  institution 
some  power  over  the  districts  as  to  how  they  conduct 
their  meetings  ? 

What  is  "  fever  matter  "  is  one  of  the  things  one 
would  certainly  like  to  know.  Who  is  Mr.  Glass, 
who,  at  a  meeting  of  the  Worsley  Urban  District 
Council,  is  reported  to  have  said  that  the  trade  waste 
from  the  process  of  bleaching  "  had  a  distinct  advan- 
tage to  the  sewage,  as  it  hacl  a  disinfecting  effect  on 
the  fever  matter  "  ?  Is  it  possilile  that  Mi-.  Glass,  to' 
use  a  Biblical  expression,  now  sees  tilings  darkly  ? 

Is  it  not  satisfactory  to  learn  that  the  presence  of 
H.  coli  in  water  in  large  open  reservoirs  is  not  always 
a  symptom,  or  sign,  of  sewage  contamination,  but  is 
due  to  seagulls  ?  Would  it  not  b©  well  if  Prof. 
Beattie,  the  b<icteriologist  to  the  Liverpool  Corpora- 
tion Water  Committee,  who  made  this  statement, 
could  amplify  this  discovery  by  stating  whether  the 
presence  of  B.  coli  was  due  to  the  excreta  of  these 
birds  or  to  any  foul  matter  that  might  liave  adhered 
to  their  feet  and  legs  wlien  feeding  on  heavily 
nuuiured  land  or  on  garbage  along  the  shore  which 
might  contain  sewage?  Would  there  not  be 
siiiiie  ri.sk  of  dangero\is  pollution  of  the  water  if 
P>.  cijji  were  due  to  tliis  latter  cause? 

Is  not  the  recent  inquiry  of  the  Local  Government 
Hoard  of  Scotland  at  Glas-iow  rather  unusual  wlieti 
we  find  it  is  an  inquiry  into  the  increases  of  rental 
of  small  dwellings  in  industrial  districts  in  Scotlan(i  ? 
Have  we  any  similar  powers  in  England,  and  in 
what  direction  can  the  result  of  such  an  inquiry  be 
decided  ?  Can  owners  of  property  be  compelled  to 
reduce  their  rents,  or  can  ))rivate  enterprise  be  forced  ? 
Is  it  not  clear  from  the  evidence  laid  before  the 
connnissioners  that  further  accommodation  is 
uifjently  required  in  the  Clyde  Valley,  where  the 
influx  of  workmen,  attracted  by  high  wages,  has 
been   so   enormous  ? 

Does  not  the  miserable  attempt  by  certain  mem- 
bers of  the  Bristol  Corporation  to  terminate  the  agree- 
ment with  the  late  city  engineer— whereby  he  was 
appointed  consulting  engineer— remind  one  of  ^sop's 
Fable,  the  Dying  'Lion  l>eing  Kicked  by  a  Jackass  ? 
Does  the  episode  not  also  show  the  crying  need  for 
a  proper  superannuation  of  surveyors,  who  at  the 
present  time  have  to  look  to  the  "gratitude"  of 
their  employers  to  make  provision  for  them  when 
they  retire  ?  How  long  will  such  a  scandalous  state 
of  things  be  allowed  to  continue  ? 
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Sir,- 


CORRESPONDENCE. 

(One  man  does  not  eee  everuihing.) 

—  EOKIPIDBS. 

DESTRUCTION    OF    CAMP    REFUSE. 

To   the  Editor  of   TuE   Sdrvevor. 
-I  am  again  indebted  to  Mr.  S.  Cliffurd  Rigg 


for  materials  from  which  the  following  i.s  prepared 

Fig.  1  shows  the  method  of  storage  of  refnse,  pend- 
ing destruction  in  the  incinerator.  The  cnrb  consists 
of  a  dummy  wall   about  2  ft.   in  height,  surmounted 


"T^^T- 


Section  thruiiyli  i-url'. 


Fia.   1. 


by  wire  rtelting.  and  the  whole  in  aijpearance  like  :i 
large  fireguard. 

Fig.  2  (Shows  a  new  type  of  destrucSor,  with  which 
no  difficulty  is  found  in  burbling  wet  or  dry  refnse; 
faseal  matter  is  cremated  equally  well.  The  brick.s 
used  in  the  construction  are  taken  from  ruined 
buildings,    the   mortar    consists    of,  wetted    clay    and 


tA.    Draught  Iiul. 
B.    Baking  hole. 


Fig.  2. 


short  straw,  well  mixed.  The  chimney  consists  of 
empty  drums  (with  bottom  knocked  out)  fitted  one 
on  another. 

My  informant  draws   special  attention  to   the   con- 
trivance (shown  on  left  of  .sketch)  for  removing  lid.— 


Yours,  &c 

Town  Hall 

Alton,   Hants. 

October  26,  1915. 


G.    Bertram    Hartpkee. 


PROTECTION    OF   SEA    OUTFALLS. 

To  the  Editirr  of  The   Surveyor. 

Sir, — In  reply  to  "Fairfax"  with  reference  to  jiis 

sewers   outfall    pipe    becoming    endangered     ljy     the 

action    of    the  sea,    it   is    rather   dangerous   to   give 

advice  upon  a  matter  without  seeing  the  loom  in  quo. 


Init  I  should  say  that  to  stack  cobbles  round  the 
jjiles  to  supx>ort  them  would  only  aggravate  the  sea 
and  cause  a  scour,  Exposing  the  ijiles  still  more.  A 
system  of  groynes  put  in  at  the  proper  angle  would 
be  far  more  advantageous;  this  would  collect  the 
sand  and  beach,  and  in  time  would  protect  the  piles 
and  outfall. 

If  the  wooden  piles  are  getting  too  weak  for  the 
support  of  the  pipes,  I  should  replace  them  by  rein- 
forced-concrete  piles,  which  would  last  for  many 
years  and  are  not  affected  by  worms  in  the  way  that 
wooden  piles  are.  They  are  easily  made,  and  could 
he  undertaken  locally  without  any  outside  assistance. 
— Yours,  he, 

Oswald  A.   Bridges, 

Engineer   and   Surveyor. 
Council   Cilices, 
Bognor. 

Octolier  29,  1915. 


LUMINOUS    PAINT. 

To  the  Editor  uf  The  Suhvevor. 
Sir, — With  reference  to  the  paragraph  of  inquiry 
on  p.  4G1  of  your  current  issue,  I  am  now  experi- 
menting on  a  few  laini>posts  with  this  material,  and 
have  been  able  to  obtain  samples  from  Messrs.  H.  W. 
Cox  &  Co.,  159  Great  Portland-street,  London,  W., 
at  7s.  per  lb. ;  and  from  Messrs.  W.  C.  Home,  St. 
Katherines,   Londoii-road,   North   Gheain,    Surrey,    at 


12, 


per  lb. — Yours,  &c., 
H. 
Borougli 
Grimsby. 

(Iclo'lier  29,   1915. 


Gilbert   Whyatt, 
Engineer  and  Surveyor. 


To  the  Editor  of  The  Surveyor. 
Sir, — In  reiily  to  the  inquiry  in  the  current  issue 
of  The  Slirvey'dr  as  to  luminous  paint,  this  material 
is  made  by  Messrs.  Griffiths,  Brothers  &  Co.,  ijaint, 
&c.,  specialists,  Bermondsey,  S.E.  It  is  -about  12s. 
per  lb.  One  ijound  covers  a  square  yard,  three  coats 
thick. — Yours,  &c., 

Arthur  E.  Collins, 

City  Engineer. 
Norwich. 

November  1,  1915. 


Lou/er  Thames   Valley   District  Surveyors'   Associa- 
tion.    \\  a  meeting  of  this  body  to  be  held  at  Twick- 
t'lihaiii     Tiiwji    Hall    to-morrow    (Saturday),     Mr.    E. 
r  and  surveyor  to  the  Chiswick  Urban 
1,  will  read  a  paper  entitled  "  Economy 


Willi 
l):,-liH 


-tin; 


Aberdeen  Water  Bill. — Tin-  Parliamentary  iiKiuiry 
into  the  Aberdeen  Cui  pm  il  inn  Water  Bill  has  been 
c-oncluded.  The  f(i]ii'ii]--'.iii  is  unanimously  found 
the  preamble  of  the  Ibll  |ii'H(  it,  subject  to  the  adjust- 
ment of  clauses.  The  commissioners  did  not  think  it 
necessary  to  insert  any  provision  as  to  compensation 
water. 

A  Cow's  Fatal  Thirst. — ki  their  meeting  on  Monday 
the  Sleaford  Kiiral  District  Council  had  before  tlieiii 
a  claim  of  X;2o  for  the  loss  of  a  cow  which  the  owner 
alleged  was  killed  through  consuming  weed  killer  by 
the  side  of  a  road.  The  council  decided  to  pay  the 
claim  and  to  ]ivohibif  the  use  of  the  weed  killer  on  the 
niads  fnr  the  fulur.-. 

Waterproofing  of  Basements The  architect  for  the 

Haslington  Council  school  reports  that  the  excava- 
tions were  made  in  running  water.  The  concrete 
floors  and  walls  of  the  basements  were  treated  with 
waterproofed  cement.  We  understand  the  use  of  the 
powder  Pudlo  has  proved  a  great  success,  and  effec- 
tively jirevented  any  flooding  of  the  cellars. 

Road  Board  Finance. — In  the  House  of  Commons  on 
Tuesday  the  Secretary  of  the  Treasury  was  asked  what 
was  the  amount  of  money  received  by  the  Road  Board 
since  it  was  established  ;  the  sum  expended  by  that 
body  in  the  impi'ovement  of  the  roads  ;  and  what  was 
the  balance  now  in  the  hands  of  the  board.  The 
Financial  Secretary  to  the  Treasury  (]\Ir.  Montagu) 
stated  that  the  total  receipts  of  the  Road  Board  up  to 
September  30,  191.5,  including  interest  on  investments, 
amounted  to  £7,176,059.  The  total  grants  actually 
made  to  highway  authorities  ujj  to  the  end  of  last 
month  amounted  to  £2,410,978.  Advances  by  way  of 
loan  had  been  made  up  to  a  total  of  £932,259,  of  which 
£201,682  had  been  repaid.  The  balance  in  the  hands 
of  the  board  on  September  30th  amounted  to  £3,966,065, 
including  £3,924,742  investments  at  cost. 
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WATER  SUPPLY  IN  THE  SLEAFORD  RURAL 
DISTRICT. 


NEW    WORKS    FOR    FOUR    PARISHES. 

Tlie  iiuuigiirut:oii  took  jjlace  rectjiitly  of  new  works 
of  water  supply  which  have  been  provided  by  the 
Sleaford,  Lines,  Rural  District  Council  for  the 
parishes  of  Ewerby,  Evedon,  Haverholuie  Priory, 
and  Kirkby  Laythorpe.  The  council's  old  supply  for 
part  of  this  district  was  from  the  river  Slea,  at  a 
point  near  Haverholme  Lock,  which  provided,  by 
means  of  a  turbine,  unfiltered  water  to  the  parishes  of 
Ewerby,  Haverholuie  and  Anwick,  each  parish  having 
separate  tanks  and  small  filters.  Anwick  parish  is 
now  supplied  from  a  borehole  in  their  own  parish, 
and  have  now  a  separate  waterworks  of  their  own. 
Owing  to  the  polluted  state  of  the  river,  it  was  de- 
cided that  the  ijarishes  of  Ewerby  and  Haverholme, 
together  with  those  of  Evedon  and  Kirkby  Laythorpe, 
should  be  supplied  from  a  new  borehole,  sunk  at 
Evedon  Hill,  195  ft.  below  ground  level  and  into  the 
Lincolnshire  oolite,  with  a  12-ft.  sump  below  maxi- 
mum water-bearing  strata.  The  boring  was  lined 
with  steel  tubes,  and  the  average  yield  of  water  from 
the  borehole  is  72,0(MJ  gallons  per  day. 

The  new  works  of  supply  are  situated  directly  over 
the  borehole  at  Evedon  Hill,  and  comprise  a  brick 
tower  faced  with  Lincoln  red  pressed  brick  and  Ances- 
ter  stone  dressings,  36  ft.  high,  with  cast-iron  tank, 
25  ft.  square  by  8  ft.  6  in.  high  on  the  top  of  the 
tower,  and  designed  to  hold  31,250  gallons,  with  a 
minimum  head  of  water  above  the  highest  road 
level  of  42  ft.,  thus  securing  a  constant  supply  to 
the  highest  level  of  any  building  in  the  district. 
The  tank,  which  has  been  cast  by  Messrs.  Newton 
Chambers,  ironfounders,  of  Thorncliffe,  Sheffield,  is 
composed  of  4-ft.  square  plates.  Careful  measures 
have  been  taken  to  avoid  as  much  as  jKissible  any 
condensation  by  the  atmosphere  on  the  underside  of 
the  tank. 

The  machinery,  which  is  of  the  very  latest  design, 
is  by  Messrs.  K.  Hornsby  &  Sons,  Grantham,  whose 
pumping  machinery  is  now  practically  adopted 
throughout  the  council's  district^  and  has  been  de- 
signed to  lift,  60  ft.  high,  3,600  gallons  of  water  per 
hour. 

The  old  water  mains  running  across  Haverholme 
Park  have  been  reused,  after  cut-outs  had  been  care- 
fully examined  for  corrosion,  and  these  mains, 
together  with  the  village  supply  main  and  services, 
were  all  disinfected  previous  to  the  opening  of  the 
works.  The  difficulty  of  changing  from  the  old  sup- 
l>ly  to  the  new  water  was  overcome  with  a  minimum 
of    discomfort   to   the    water    consumers.     Owing     to 


transport  difficulties,  the  damage  done  in  the  de- 
livery of  the  tank  plates  and  other  unavoidable  cir- 
euinstancej?  arising  from  the  war,  the  construction  of 
the  new  works  was  considerably  delayed.  The 
contractor's  estimate  for  these  works  was  £2,896, 
which,  together  with  the  cost  of  the  borehole  and 
other  incidental  charges,  will  brina  the  total  cost  to 
over  £3,100. 

The  contractor  for  the  whole  of  the  works  was  Mr. 
.T.  T.  Barnes,  of  Sleaford,  who  has   lieen   responsi))N> 


l'.\  i:iMi\    II  ILL  W.-iTKR   Tower. 

for  the  erection  of  many  of  the  council's  other  water- 
works. The  contract  for  the  brick  tower  was  sub-let 
to  Messrs.  Maxey  &  iSons,  Sleaford. 

Mr.  W.  B.  Marsden,  the  engineer  and  surveyor  to 
the  Sleaford  Rural  District  Council,  was  the  engi- 
neer for  the  scheme. 


A  Fair  Inference. — Little  girl  (to  her  mother),  in 
reference  tu  cldcily  gentleman's  white  spats:  "I 
suppose  that  old  gentleman's  awf'ly  afraid  of  being 
run  over.  D'you  see.  Mummy?  He's  got  his  kerbs 
whitened." — I'limli. 

A  Unique  Survey.— Lieutenant  William  Harry  Tapp, 
2nd  Dragoon  Guards,  in  order  to  fix  observation 
points  and  correct  contours  on  a  map  of  Hill  70,  near 
Loos,  took  a  plane  table  into  the  front  line  and 
carried  out  a  survey  under  a  continuous  fire  which 
his  table  attracted. 

Falmouth.— An  illustrated  booklet,  which  has  been 
prepared  with  the  object  of  providing  intending 
visitors  with  particulars  as  to  the  climate  and  re- 
.sourc«s  of  this  charmingly  situated  Cornish  town, 
has  just  been  issued.  Copies,  the  town  clerk,  Mr. 
E.  E.  Armitag<3.  informs  us,  will  be  sent  to  any  of  our 
readers  on  receipt  of  a  post-card. 

Stockport  Street  Pavings. — The  carriageways  of 
Stockport,  states  Mr.  John  Atkinson,  assoc.m.inst.c.e., 
the  borough  surveyor,  in  his  annual  report,  are  prin- 
cipally composed  of  Lancashire  and  Derbyshire  grit 
setts,  with  Welsh  and  Dalbeattie  granite  setts  on  the 
important  thoroughfares.  On  the  main  roads,  how- 
ever, the  grit  paving  is  gradually  being  done  away  with, 
and  granite  paving,  granited  rock  asphalt  and 
Trinidad  asjihalt  macadam  laid  down  instead.  The 
macadamised  roads  in  the  borough  are  not  of  great 
extent. 
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Road  Construction  and  Maintenance  in  Johannesburg. 


By   G.    S.   BURT   ANDREWS,    m.inst.o.e. 
(Coacluslon.) 


£153     0     0 

£     s. 

d.       £    s.    d. 

9     3 

7 

7  10 

0 

S     0 

0 

2-i     0 

0 

Sojiie  years  ago  a  coiiiijaris-on  was  made  of  the  cost 
of  motor  traction  and  horse-drawn  vehicles.  Care- 
ful observations  were  taken  extending  over  a  period 
of  six  weeks,  .and  the  results  show  that  animal  trac- 
tion is  more  economical  than  motor  traction  for 
this  class  of  work.  The  details  of  the  cost  in  each 
case  are  given  in  the  following  tables:  — 

IloRSK  Vans. 

£  R.  d. 

r  Van  with  4.50-gallon  tank     75  0  0 

First  cost  ^  Horses  (2)        72  0  0 

(.Harness           6  0  0 


Intel'est  on  £153  at  6  per  cent 
Depreciation  of  van,  10  per  cent     ... 
Depreciation  of  harness,  50  per  cent 
Renewal  of  animals,  33^  per  cent  ... 


Cost  per  month  (thirty  days). 

Interest,  depreciation,  and  renewals 

Repairs  to  and  maintenance  of  van  and  harness.. 

Feeding  of  animals  (two)  27  lb.  each  per  day 

Water  for  animals 

Shoeing  of  animals    ... 

Stabling,  cleaning,  and  removing  rnbbish 

Attendance  on  sick  horses  ... 

Supervision  (proportion  of  one  foreman  and  tw 

overseers) 
Sanitary  service  and  lighting 
Drivers'  wages 

Accidents  (average  cost  per  van)   ... 
Administration  charges 


£29     6     ei 

The  aveiage  number  of  loads  per  van  per  month,  after 
making  allowance  for  loss  of  time  occasioned  by  wet  weather, 
horses  being  sliod,  repairs  to  vans,  &c.,  is  617,  which  is  equ.-il 
to  277,650  gallons. 


0 

14 

0 

3 

13 

Cf 

0 

6 

0 

1 

8 

6 

0 

•i 

9 

9 

0 

0 

1 

11 

1 

0 

19 

3 

Therefore 


£29  6s.  6id. 


277,650 
2s.  rSd.  per  1,000  gallons. 

Motor  Van 


0253     pence     per    gallon, 


First    cost 


f  Motors  with 
^  Tarj>anlin 


rOO-gallon  tank 


£ 

950 

3 


Cost  per  mouth  (twenty-six  working  d.iys). 

Interest  and  depreciatioii     ... 

Repairs  and  maintenance    ... 

Coal,  sixty-seven  bags  per  mouth  at  Is.  9d.  - 

Wood,  twenty-seven  bags  per  month  at  4.^(1. 

Waste,  171b.  at  6d 

Cylinder  oil,  15^^  gallons  at  i9s.  per  10  gallons 
Machine  oil,  3^  gallons  at  15s.  per  10  gallons 
Paraffin,  3  gallons  at  lis.  3d.  per  10  gallons 
Antifriction  grease,  10  lb.  at  8s.  3d.  per  56  lb.  dri 
Stauffer  grease,  3  lb.  at  5d.  per  lb. 
Water,  3,600  gallons  per  month  at  6s.  per  1 ,( 

gallons 
Sundries 

-Drivers'  wages  at  18s.  4d.  per  day  ... 
Insurance  against  accidents 
Administration  charges 


£  s. 
24  16 
14  10 
5  17 
0  10 
0     8 


1    1 

8 

0     4 

7 

24  15 

0 

0     4 

8 

1   10 

0 

£75  18     2 
The  average  number  of  loads  distributed  per  month  was 
564,  which  is  equal  to  394,800  gallons.    Therefore 


£75  18s.  2d. 


394,8u0 
=  -0461d.  per  gallon,  or  3s.  lO'ld.  per  1,000  galls. 

The   cost  of  water  and  upkeep  of  hydrants  and  hoses  is 
not  included  in  either  case  ;  if  added,  the  result  would  be 

Hok.se  Vans  450  Gallon.s. 


Cost  of  distributing  water 

Cost  of  water 

Maintenance  of  hydrants  and  hoses 


•  Third  instalment  of  a  paper  read  at  a  meeting  of  the  South  African 
Society  of  Civil  Engineers. 


Per  gall. 

a. 

Per  1.000 
galls. 
8.    d. 

■0253 

2     13 

•072 

6     0 

•00275 

0     2-75 

•10005 

S     4-05 

MuTuE    V. 

Cost  of  distributing  water 

Cost  of  water 

Maintenance  of  hydrants  and  hns 


■Oo5!75     0     275 


O^S.") 
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Jjahour. — Natives  are  eiuiiloyed  on  road  construc- 
tion and  maintenance  under  white  overseers.  The 
number  working  under  one  overseer  depends  on  the 
conditions  of  the  lalx)ur  market,  but  the  ordinary 
working  number  is  twenty-five  when  labour  isijleuti- 
ful.  Native  labour  may  be  considered  satisfactory 
for  road  work  under  certain  conditions,  but  good  re- 
sults are  seldom  obtained  unless  the  overseer  under- 
stands the  native  and  the  native  the  overseer.  In 
some  instances  white  men  who  do  not  know  a  word 
of  Dutch  or  Kaflir  are  successful  as  overseers,  but 
this  is  the  exception  rather  than  the  rule.  Native 
labour  is  generally  scarce  during  the  months  of  July, 
August  and  September.  Some  years  ago  the  supply 
had  to  be  kept  up  by  recruiting,  but  this,  fortunately, 
ha.s  not  been  nocessary  for  some  considerable  time.  A 
i-ecruited  native  under  contract  is  a  difficult  person 
to  deal  with.  During  the  year  ending  June  31,  1915, 
the  largest  ni\mber  employed  on  road  work  was  750, 
and  the  smallest  500.  The  ordinary  native  labourer.s 
are  imid  Is.  8d.  a  day. 

Cunlract  and  JJc-jjarlmrnlal  WviL. — Most  of  the  mac- 
adamising of  roads  has  been  carried  out  depart- 
mentally,  but  during  the  years  1904  to  1909  about  4(J 
miles  altogether  was  done  by  contract.  Some  of  the 
contract  work  gave  a  lot  of  trouble,  which  ended  in 
litigation,  and  as  the  cost  was  never  less,  and  often 
times  more,  the  work  reverted  back  entirely  to  the 
departmental  system.  It  was  fairly  evident  that 
those  who  tendered  were  not  well  equipped  for  this 
class  of  work,  and  a  good  deal  of  the  plant  had  to 
1>6  hired  or  purchased  specially  for  the  one  job.  The 
cost  per  square  yard  by  contract  varied  from  3s.  6d. 
to  6s.  per  square  yard;  the  present  cost  of  depart- 
mental work  is  about  2s.  3d. 

It  i,s,  however,  only  fair  to  state  that  tlie  cost  of 
stone  and  cartage  is  less  now  than  it  was.  In  those 
days  stone  cost  from  2s.  to  3s.  2d.  per  load  of 
17  cub.  ft. ;  it  can  now  be  oljtained  for  Is.  from  con- 
tractors, and  less  from  the  council's  crushers. 

Stone-hrmkiiiij  I'lanl. — When  the  municipal  stonc- 
bjeakiug  plairt  was  erected  in  1910  it  consisted  of 
two  Blakc-Marsden  machines,  20  in.  by  10  in.,  driven 
by  two  30-h.]).  motors,  two  rotary  screens  or  trommels; 
13  ft.  by  2  ft.  9  in.,  one  10-h.p.  motor  for  driving 
tionnnels  and  conveyor  belts,  one  reduction  gear,  and 
liins,  with  a.  capacity  of  867  cub.  ft.,  so  arranged  that 
tramway  freight  cars  and  scotch  carts  can  be  loaded 
at  the  same  time.  The  conveyor  belt  is  20  in.  wide ; 
it  is  run  at  a  s]:ieed  of  from  290  ft.  to  230  ft.  per  minute 
and  ])laced  at  an  angle  of  20i  deg.  The  total  cost 
was  £4,756,  of  which  £770  was  for  a  tramway  siding. 

Since  then  the  following  alterations  and  additions 
have  been  made:  One  additional  20-in.  by  10- in. 
machine,  3()-li.p.  motors  replaced  by  50-h.p.  motors, 
and  10-h.p.  motor  replaced  by  15-h.p. ;  speed  of  screens 
reduced  from  25  to  18  revolutions  per  minute,  rew 
svvitcli-li'Miil.   :ind  two  new  granulators  and  bins. 

Tlu.-.'  :hl(liiiniis  brmg  the  capital  cost  up  to  ,C6,056. 

The  pMiLics-ive  average  cost  since  July,  1912,  has 
v:iried  from  10^08d.  to  ll-56d.  per  load  of  17  cub.  ft., 
all  sizes  included.  This  includes  8  per  cent  on  the 
capital  outlay  for  interest  and  depreciation,  and  £42 
per  month  for  rent  of  site  and  royalty  on  stone.  The 
average  production  jier  hour  from  two  20-in.  by  10-in. 
crushers  is  663  cub.  ft.  of  2i-in.,  102  cub.  ft.  of  1-in., 
and  136  cub.  ft.  of  \-\n.  and  under.  The  output  per 
month  has  varied  from  6,006  to  11,868  loads  of 
17  cub.  ft.  per  month,  all  sizes  included.  The  total 
quantity  of  atone  broken  from  July,  1910,  to  the  end 
of  April,  1915,  was  587,164  loads,  which  .gives  an 
average  of  9,786  loads  per  month.  The  maximum 
number  of  loads  crushed  in  one  day  was  594  loads. 

Broken  stone  for  road  construction  and  maintenance 
is  al.*o  obtained  from  several  contractors  at  Is.  per 
load,  all  sizes  included.  The  total  quantity  used  for 
the  six  months  ending  December  31,  1914,  was  90,871 
loads,  of  which  62,846  loads  were  produced  at  the 
municipal   stone-breaking   plant. 
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/^ust   Prerentives.— One   of   the   great   drawbacks    to 

an  ordinary  macadamised  road,  especially  since  the 

advent  of  motor  cars,  is  the  creation  of  dust  in  dry 

"oather  and  mud  when  it  rains.    The  dust  nuisance 

larticularly   noticeable   in   a  very  dry   place   like 

.  innesburg.      Until    recent   years  the  most    com- 

:ily  known  method  of  keeping  down  dust  was  Ijy 

ins  of  water  distributed  in  a  variety  of  ways  on 

•he   roads.      Various   forms   of   distributors   have 

u   tried,  but  on  the  whole  it  is  considered    that 

simplest  and  most  economical  tar  our  work  is 

ordinar>'   box   sprinkler.      Some    of    the    rotai-y 

inklers  gave  good   results,   but  they   had    to    be 

arded   owing   to   excessive   cost  of   maintenance. 

greatest  number  of  vans  in  use  at  one  time  is 

:i.V-six;   of  these  fourteen  have  a  capacity  of  450 

ions,   and   the   balance   350   gallons.      During  the 

-t  year  about  75,000,000  gallons  have  been  used  for 

-iret-t  watering,  which  cost  £16,875  for  water  alone. 

Tanks  with  a  capacity  of  from  ;i50  to  400  gallons  are 

found    to    be    best    suited    for    general    work.      The 

450-gallon  tanks  are  more  economical  for  fairly  level 

roads,   but   the   weight  is   excessive    for   two   horses 

wliere  the  gradient  is  more  than  1  in  25. 

The  work  done  by  tlie  vans  is  from  twenty-six  to 
tliirty  loads  per  full  working  day,  and  the  number 
of  square  yards  of  road  surface-watered  per  gallon 
varies  from  5'9  to  6-7. 

In  America  crude  oil  is  very  largely  used  for  keep- 
ing down  dust  in  public  thoroughfares.  It  is  not 
only  applied  to  macadamised  roads,  but  also  to  roads 
formed  out  of  the  natural  soil.  After  obtaining  much 
information  on  the  subject  the  Johannesburg  Coun- 
cil agreed,  on  my  recommendation,  to  obtain  a  quan- 
tity of  oil  for  experimental  purposes. 

In  calling  for  tenders  the  following  conditions  were 
impo.sed:  (1)  That  the  gravity  should  be  between 
13  deg.  and  17  deg.  Baume's  scale;  (2)  that  the  oil 
should  contain  not  less  than  40  per  cent  of  bitumen  ; 
(3)  that  it  should  contain  not  more  than  4  per  cent 
of  water. 

Tlie  cost  delivered  in  Johannesburg  was  10'97d. 
per  gallon.  Tlie  first  experiment  was  made  on  an 
unmade  road  where  the  formation  was  red  soil.  The 
ground  was  first  picked  up,  graded,  and  formed  to 
a  camU'r  of  1  in  20.  The  oil  was  then  heated  to  about 
314  deg.  Fahr.,  and  distributed  over  the  surface  of 
the  road,  about  1  gallon  being  used  to  the  square 
yard.  The  cost,  including  formation  work,  was 
Is.  lO.Vd.  per  square  yard,  and  the  result  was  by  no 
means  satisfactory.  A  second  experiment  was  made 
on  an  unmade  road,  where  the  formation  was  of  a 
shaly  nature.  This  cost  Is.  2d.  per  square  yard,  and 
gave  no  better  result.  The  conclusion  arrived  at  was 
that  oil  treatment  was  too  expensive,  as  it  was  con- 
sidered that  at  least  li  gallons  was  required  per 
square  yard  of  road  to  prevent  the  breaking  up  of 
the  surface,  which  would  cost  about  Is.  lid.,  exclusive 
of  the  formation  work. 

Many  experiments  have  been  made  with  patent 
dust-laying  compositions,  but  the  result  of  the  trials 
was  not  sufHciently  satisfactory  to  justify  the  use 
of  any  one  of  them  on  a  large  scale. 

About  ten  years  ago  the  council  autliorised  a  sum 
of  money  for  the  purpose  of  experimenting  with  tar 
for  the  jjreveiition  of  dust  on  roads.  A  short  length 
of  one  of  tlie  principal  thoroughfares  was  coated  with 
lliis  material,  and  the  result  proved  to  be  so  satis- 
factory that  it  was  decidwl  to  extend  operations  in 
tliis  direction.  Since  then  considerable  advance  lias 
been  made  in  tlie  tar-coating  of  roads,  and  a  large 
sum  of  money  is  now  voted  annually  for  this  par- 
ticular work.  The  quantity  actually  used  for  the 
twelve  months  ending  Juno  30,  1915,  was  257,000 
gallons.  Although  the  tar-coating  of  a  road  appears 
to  be  a  very  simple  matter,  it  has  been  found  that 
faihire  easily  occurs  unless  great  care  is  exercised. 
In  the  first  place  the  tar  should  be  of  approved 
quality,  and  contain  the  right  proportions  of  pitch 
and  oils.  It  should  not  be  applied  to  a  newly  metalled 
road  when  ordinary  binding  is  used — about  tight 
weeks  is  the  time  usually  allowed  here — nor  until 
the  road  is  perfectly  dry.  It  should  be  heated  to 
about  230  deg.  Fahr.,  and  applied  immediately  after 
removal  from  the  boiler,  and  then  covered  with  a  tliiii 
layer  of  i-in.  to  ^-in.  screenings.  When  the  first 
experiments  v.-ere  made  the  road,  before  the  tar  was 
applied,  was  swept  lightly  by  drawing  and  not  push- 
ing the  brooms,  so  as  not  to  remove  the  binding  from 
tlie  interstices  of  the  metal.  Further  experimonts 
showed  that  far  better  results  were  obtained  by  sweep- 
ing the  road  as  hard  as  it  was  possible  without  dis- 
turbing the  metal.  The  tar  is  applied  by  hand 
sprays  or  buckets,  and  this  is  considered  to  be  the 


best  metliod,  as  it  is  under  better  control  than  by 
some  of  the  patent  machines  on  the  market. 

In  February,  1914,  a  trial  was  jrjade  of  Fluxphalte, 
and  as  it  is  giving  goud  results  a  fairly  large  quantity 
is  now  being  used.  It  is  applied  in  much  the  same 
way  as  tar. 

Transport. — The  transport  of  road  material  is  by 
scotch  cart  and  tramway  freight  oars.  The  former, 
which  have  a  capacity  of  17  cub.  ft.,  are  under  the 
control  of  the  sanitary  department,  and  a  charge  of 
8s.  6d.  per  day  is  made  for  the  use  of  them.  The 
cost  per  load-mile  works  out  at  about  lljd.,  which 
is  equal  to  Is.  SJd.  per  ton-mile. 

The  freight  cars,  which  have  a  capacity  of 
238  cub.  ft.,  are  under  the  control  of  the  tramway  and 
lighting  department.  The  charge  inade  per  ton  per 
trip,  irrespective  of  distance,  is  lOd.,  and,  taking  tlie 
average  journey  at  3  miles,  gives  an  average  cost 
of  3id.  per  ton-mile.  The  termini  of  the  tramways 
vary  from  1-621  to  5'691  miles  from  the  town  hall.  .  .  . 

MAINTENANCE. 

The  maintenance  of  roads  macadamised  with  mine- 
stone  in  the  central  area  is  a  heavy  item.  Some  of 
the  arterial  roada  in  the  urban  area  have  to  be  re- 
metalled  about  every  eigliteen  months.  In  these 
cases  the  maintenance  cost  works  out  at  about  lOd. 
per  square  yard  per  annum.  In  one  of  my  reports  to 
the  council  on  the  necessity  for  adopting  a  better 
form  of  material  for  roads  in  the  central  area,  the 
following  observations  were  submitted:  "In  discuss- 
ing a  proixisal  of  .this  nature  it  is  not  much  use  com- 
jiaring  the  cost  of  minestone-maeadam  with  a  first- 
class  asphalt,  because,  although  such  macadam  is 
cheap  and  reasonably  suitable  for  unimportant  urban 
thoroughfares  and  suburban  roads,  e.specially  when 
the  surface  is  tarred,  it  is  unfit  for  important  and 
busy   thoroughfares. 

"Tlie  rapid  deterioration  of  roads  macadamised 
with  waste  rock  from  the  mines  is  largely  due  to  the 
soft  nature  of  the  stone,  which  quickly  disintegrates, 
and  is  then  disturbed  by  wind,  rain  scavenging  and 
watering.  Heavy  watering,  such  as  takes  place 
within  the  central  area,  does  considerable  damage, 
and  makes  the  surface  of  the  road  corrugated.  Light 
watering  in  a  dry  atmosphere  like  ours  is  of  very 
little  use.  Tar-coating,  although  highly  satisfactory 
on  suburban  thoroughfares,  rapidly  disappears  on 
busy  roads. 

"The  initial  cost  of  macadamised  roads  as  now 
constructed  averages  about  £2,640  per  mile  12  yds. 
wide,  and  the  cost  of  maintenance  about  £880  per 
mile  per  annum  within  the  central  area.  It  must, 
however,  be  remembered  that  in  some  of  the  busiest 
streets  .  .  .  the  surface  of  the  macadam  soon  becomes 
irregular,  and  although  they  may  not  be  remetalled 
for  periods  langing  from  one  to  three  or  four 
years,  it  must  be  conceded  that  the  roads  are  far 
from  satisfactory  for  a  considerable  portion  of  that 
time." 

The  advantage  that  good  rock  asphalt  has  over 
other  material  for  road  construction  may  be  summed 
up  briefly  as  follows:  It  has  a  long  life — about  twenty 
years — thus  saving  frequent  interruijtions  to  traffic, 
inconvenience  to  the  public,  and  loss  to  shopkeepers. 
as  in  the  case  of  macadam,  especially  with  stone  of 
inferior  quality.  It  creates  no  dust,  and  so  saves 
much  damage  to  shop  goods.  It  is  easily  kept  clean, 
and  the  cost  of  scavenging  is  small  as  compared 
with  minestone-maeadam,  from  which  hundreds  of 
tons  of  dust  and  mud  have  to  be  removed.  It  is  less 
noisy  than  macadam,  and  considerably  reduces  wear 
and  tear  on  vehicles.  It  reduces  wear  on  under- 
ground droiins,  as  the  same  quantity  of  grit  and 
detritus  would  not  be  carried  into  them.  It  is  suit- 
able for  dense  and  constant  traffic,  has  a  neat  and 
clean  appearance,  and  has  proved  itself  eminently 
suitable  for  busy  thoroughfares." 

CONCLUSION. 

As  a  rule,  no  section  of  a  municipal  engineer's 
work  comes  im  for  more  criticism  than  road  making, 
and,  no  matter  what  he  does,  there  are  scores 
of  people  who,  without  knowing  all  the  circum- 
stances, think  he  is  either  lacking  in  ability  or  woe- 
fully ignorant  of  the  town's  requirements.  One 
of  the  greatest  difficulties  one  has  to  contend 
with  is  the  persistence  with  which  some  people 
will  insist  that,  because  they  have  seen  something 
done  in  England,  America,  or  some  other  country, 
it  should  lie  done  here — quite  ignoring  the  tact  that 
the  conditions   may   )»•   quite   different. 


Whitening  Street  Corners  in  St.  Pancras.— To  whiten 
the  560  comers  of  streets  will  cost  the  St.  Pancras 
Borough  Council  £35  a  week. 
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QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

508.  Street  Construction.— Some  new  streets  are  to 
be  laid  out  involving  oonsiderable  cutting  and  fdling 
of  the  ground.  Longitudinal  sections  of  the  ground 
showint;-  the  levels  of  the  new  road  have  been  pre- 
uared.  "The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  is  the  best  method 
of  doing  this  ?    (Polox.) 

510.  Axle  Stress — An  axle  fi-^;ed  t 
driven  at  the  centre  by  a 
chain,  and  supports  two 
bearings,  distant  12  in.  from 
the  centre  of  the  wheels,  the 
load  on  each  bearing  being 
2^-  tons.  If  the  power  exerted 
is  20  h.p.,  and  the  rate  of 
turning  is  30  revs.-  per 
minute,  iind  the  maximum 
intensity  of  stress  in  the  axle  . 
if  its  diameter  is  5  in.     (Student.) 

511.  Tramway  Construction.— Discuss  spiralisation 
in   tramway  construetinn.     (.1.   D.,    West  HartlejJool.) 

512.  Hydraulic  Gradient A  horizontal  main  con- 
sists of  5,000  ft.  of  6-in.,  5,000  ft.  of'9-in.,  and  5,000  ft. 
of  12-in.  diameter.  The  velocity  iir  the  6-in.  is  12  ft. 
per  second  and  the  pressure  head  .50  ft.  at  the  inlet. 
Sketch  the'hydraulie  .(gradient  (a)  supposing  that  only 
the  skin  friction  is  considered;  (h)  suppo.smg  that 
both  skin  friction  and  the  losses  of  head  due  to 
abrupt  changes  of  section  are  considered.  Write 
down  the  expressions  for  the  several  losses  of  bead. 
(■'  Enquirer.") 

513.  Hydraulics.— Calculate  the  percentage  loss  of 
horse-power  per  1,000  yds.  in  hydraulic  transmission 
through  clean  cast-iron  pipes  44  in.  diameter,  with 
water  velocities  2.  3  and  4  ft.  per  second,  and  with 
pressures  2001b.,  7001b.  and  1,2001b.  per  square  inch 
—that  is,  ill  all.  9  jiercentage  losses,  and  represent 
your  calculated  results  by  curves.    ("  Enquirer.") 

[The  Editor  is  at  all  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


REPLIES  TO  QUESTIONS. 
506.  Concrete  Sewer  Construction.— Is  it  necessary 
to  support  concrete  sewer  tubes  with  concrete  at  the 
sides,  the  tul>es  being  21  in.  in  diameter?  If  it  de- 
pends on  the  depth  below  the  street  whether  they 
should  be  supported  by  concrete  or  not,  then  what 
are  the  least  and  greatest  depths  at  which  they  can 
be  laid  without  concrete  support  at  the  sides  ? 
("  Polox.") 

In  this  question  it  is  not  stated  whether  the  con- 
crete tubes  are  reinforced  or  not,  and  whether  or 
not  these  tubes  slioidd  be  supported  and  haunched 
with  concrete  must  be  determined  by  prevailing 
circumstances,  both  as  regards  the  depth  below 
the  surface  and  the  nature  of  the  ground  in  which 
the  tubes  are  being  laid.    Where  shocks  are  likely 


to  the  questions  which  appear.  For  the  contrihutions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  boons  xoill  he  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  tor 
reproduction. 


to  occur,  as  under  a  street  carrying  heavy  traction 
and  tramway  traffic,  it  is  usual  to  support  and  sui- 
ronnd  the  tubes  for  half  their  depth  with  com-rete 
if  the  tojis  of  the  tu)>es  are  less  than  4  ft.  from  the 
surface  of  the  ground.  Below  this  depth  the  pres- 
sure lieconies  more  uniformly  distrihuted  all  round 
the  tubes-,  and  in  good  ground  there  is  no  occasion- 
tor  concrete  support  at  the  sides.  If,  however, 
treacherous  ground  is  encountered,  such  as  run- 
ning sand,  leaving  the  tubes  unevenly  supported 
and  liable  to  fracture,  it  will  be  necessary  to  pro- 
leet  the  joints  of  the  tubes  by  supporting  them  on 
a  Ued  of  concrete  and  haunching  the  tuljes  to  half 
I  lieir  depth.  In  cases  of  deep  sewers  in  bad  ground, 
Mistaining  a  considerable  sideway  i]ressure,  it  is 
advisable  to  construct  the  sewers  in  situ.  Another 
(|uestion  bearing  on  this  subject,  and  which  to 
some  extent  enters  into  the  consideration  of  sup- 
porting and  haunching  the  tubes,  is  the  nature  of 
the  excavation  in  -ttdiich  the  tubes  are  laid.  In 
an  open  trench  (ordinary  cut  and  cover)  it  is  pos- 
sible to  surround  the  tubes  with  fine  selected  mate- 
rial, iiroperly  consolidated,  so  as  to  preserve  them 
from  shocks,  in  which  case,  if  the  ground  is  suit- 
able, support  at  the  sides  could  be  done  without. 
On  the  other  hand,  if  the  tubes  are  laid  in  a  head- 
ing, it  is  not  possilile  to  consolidate  the  filling 
material  to  the  same  extent,  and  the  tubes  are 
liable  to  shocks  from  large  masses  of  earth,  im- 
properly supported,  falling  upon  them  from  the 
roof,  ill  which  case  some  side  support,  and  even 
covering,  is  desirable.  It  thus  appears  that  it  is 
not  so  much  the  depth  below  the  surface  as  the 
nature  of  the  ground*  that  governs  the  adoption  or 
]ejection  of  concrete  support  at  the  s'ides  of  the 
tubes.     (,I.   G.    W.,   DowH'palnrl'.) 

507.  Design  of  Retaining  Walls. What  are  some 
good,  practical  rules  for  the  design  of  (1)  brick  and 
(2)  concrete  (not  reinforced)  retaining  walls  to  with- 
stand  earth  pressure?    ("Polox.") 

The  following  practical  rules  for  the  design  of 
retaining  walls  to  withstand  earth  pressure  have 
been  deduced  from  experiment  and  from  observa- 
tion and  experience  of  existing  structures  which 
have  withstood,  for  a  considerable  period,   all  the 
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Fig.  1. 

usual  destructive  influences.  (1)  Brick  Walls.— In 
walls  constructed  of  brickwork  the  following  dimen- 
sions are  extensively  adopted:  The  top  of  the 
wall  is  made  1  ft.  10}  in.  in  thickiiess--i.e.,  2} 
bricks— and  at  every  fifth  course  downwards,  or 
approximately  every  2  ft.,  the  thickness  is  increased 
by  half  a  brick,  the  face  of  the  wall  being  generally 
built  with  a  batter  of  1  in  6  to  1  in  8.  Occasionally 
a  curved  batter  is  adopted.  The ,  wall  would,  of 
course,  be  surmounted  by  a  suitable  stone  coping. 
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Fig.  1  shows  a  section  of  a  brick  retaining  wall. 
14  ft.  high  above  gronud  level,  with  a  battler  of  1 
in  8.  (2)  Concrete  Walls.— Plain  mass  concrete 
walls  are  often  built  of  the  same  proportions  as 
brick  or  stone  walls,  but  with  this  difference,  that 
expansion  joints  are  generally  provided  every  10 ft. 
The  same  rules  as  apply  to  masonry  walls  will 
therefore  be  applicable  t-o  concrete.  For  walls  6  It. 
to  10  ft.  high  a  thickness  of  one-fourth  of  the  height 
of  the  wall  above  the  natural  ground  is  generally 
allowed.  For  walls  above  10  ft.  the  base  thickness 
is  taken  as  one-third  of  the  height  above  the  top 
of  the  footings,  the  back  of  the  wall  being  vertical. 
and  the  face  liaving  a  liatter  of  1  in  6  to  1  in  8. 
Sometimes  tlie  method  shown  in  Fig.  2  is  adopted. 
The  lieight  of  the  wall  alxjve  ground  level  is  divided 
into  three  equal  portions.  The  Iwttom  portion  is 
made  equal  to  J  H,  the  central  j>ortion  equal  to  J  H. 
and  the  top  portion  equal  to  i  H.     Another  method 
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is  .sliown  in  Fig.  3.  The  section  is  first  of  ail  cal- 
culated with  a  vertical  back,  as  described  above. 
This  is  shown  by  an,  hh.  Bisect  the  thickne.'Js  at 
the  top  in  tiie  point  il.  and  also  the  height  of  the 
wall  above  ground  level  in  the  point  f.  From  il 
draw  througli  c  a  line  to  touch  ground  level  at  '. 
and  from  c.  draw  the  vertical  line  ef.  Divide 
ilf  into  any  convenient  number  of  equal  parts,  in 
thi.s  case  three,  and  produce  the  vi'rtical  lines  to  the 
base  he.  Then  divide  fc  into  one  more  equal  part 
than  fd  contains — i.e..  four — and  draw  horizontal 
lines  crossing  the  vertical  ones.  From  the  points 
of  division  draw  the  lines  forming  the  offsets, 
as     shown     in     the 

figure    by    the    firm  %. 

lines.  The  effect  of 
stepping  tiie  back 
of  a  wall  in  this 
fashion  increases  the 
friction  of  the  earth 
against  it,  giving 
increased  stability, 
and  therefore  offer- 
ing a  greater  resist- 
ance to  overturning. 
The  wall  contains  no 
more  material,  and 
a.s  the  off.sets  are 
easily  formed,  it  is 
much  better  to  con- 
vert a  wall  with  a 
vertical  back  into 
the  alxjve  form. 
Surcharged      Walls.  —  Where 

is  surchaj'ged — i.e.,  retains  a  bank  which  slopes 
upward  to  a  higher  level  than  the  top  of  the  wall — 
the  thickness,  accsarding  to  the  foregoing  rules, 
must  be  increased.  This  class  of  wall  is  principally 
made  use  of  in  cuttings,  and  in  some  ca.ses  walls 
of  this  description  are  built  to  retain  the  toe  of  an 
embankment,  so  saving  large  quantities  of  earth- 
work. Fig.  4  shows  ho^v  the  dimensions  for  this 
form  of  wall  are  arrived  at.  The  height  Y  is  sub- 
stituted for  H,  or  the  height  of  the  wall  from 
ground  level,  and  is  the  ijerpendicular  at  the  end 
of  a  line  L,  equal  to  H,  measured  along  the  slope 
to   tje  retained.    The  value  of  Y  will   necessarily 
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vary  with  the  slope,  the  extent  of  variation  being 
shown  in  the  following  table:  — 

Y  =  1-71  H  in  slopes  of  1   to  1 

1-55  H  „         „       Uto  1 

1-45  H  „         „       2   to  1 

1-30  H  „         „       3   to  1 

1-24  H  „         „       4   to  1 

It  will  therefore  be  seen  that  a  wall  calculated 
to  retain  earth  on  a  level  with  its  top  must  be 
increased  '71  in  thickness  to  retain  a  slope  of  1  to  1, 
and  so  on  with  the  remaining  values  of  Y.  The 
foundations  of  all  walls  should  l>e carried  down  to  a 
sufficient  depth  to  be  below  the  disintegrating  effect 
of  frost.  From  2  ft.  to  4  ft.  is  considered  a  safe 
depth  for  this  purpo.se.  Where  the  supporting 
earth  is  of  an  unstable  character,  the  area  of  the 
foundations  may  be  increased  to  any  desired  ex- 
tent by  forming  steps  Ix^yond  the  thickness  of  the 
wall  proper,  so  that  the  weight  of  the  structure 
may  be  distributed  over  a  large  surface.  Weep- 
holes,  formed  of  2-in.  or  3-in.  pipes,  should  be  pro- 
vided to  drain  off  any  water  which  may  collect 
behind  the  wall,  one  to  every  2  or  3  yds.  super,  of 
wall  face ;  while  in  the  case  of  brick  retaining 
walls,  or  walls  constructed  in  masonry,  it  is  much 
better  to  have  these  pointed  in  cement,  as  there 
is  a  timdency  tor  moisture  to  find  its  way  into  the 
interior  of  walls  which  Ijattcr.     (W.  A.,   Wiglmcn.) 


(1)  Brick  Retaining-  Walls  fur  Ear(li.-(,1)  A  -uod 
rule  is  to  make  the  tliicknes^  of  the  wall  at  top 
1  ft.  10.1  in.,  and  every  fifth  course  downwards 
to  increase  the  thickness  by  half  a  brick  (4i  in.), 
the  face  of  the  wall  to  have  a  batter  of  1  in  8  or  1 
in  12.  (2)  Trautwine's  rult^  for  thickness  of  brick 
retaining  walls,  which  sustain  a  backing  of  sand, 
gravel,  or  earth,  k'vcl  with  the  top,  is  to  make  the 
tlickiiess  at  the  bottom  '4  the  height,  when  llio 
fiumdations  arc  about  3  ft.  deep. 

(2)  Com  rote  Ketaining  Walls  for  Earth.— (1)  Fur 
iitaiiiiMg  walls  G  ft.  to  10  ft.  high  a  thickness  of 
',  b(>'glit  of  wall  above  ground  level  is  gene- 
rally allowed.  In  large  structures  the  height  of  the 
wall  ahove  ground  is  divided  into  offsets,  and  the 
tbckness  varied  from  J,  height  at  the  base  to  i 
height  at  the  toji.  The  effect  of  stei)ping  the  back 
of  the  wall  increases  the  friction  of  tlic  earth  against 
it.  giving  increased  stability.  (2)  Practical  forn)ul,i 
given  in  "Hurst's  Pocket-buuk."  liM.^od  on  Pinf. 
li'aidcinc's  investigations — 

Let  '1'    =  tlcfkncss  of  wall  wllli  vprlical  siilcy. 

'i'l  =   mean    Uiickness  of  wall   with    (iitlii-i-    face    or 

back  ^loping  (i.c,  tliickuess  haU'wav  up). 
a     =^  \xi\g\ii  of  wall. 

w    =  weight  of  cubic  foot  of  carlli  Ijack  n;.-. 
W    =  weight  of  cubic  foot  (.f  wall. 

/%)-  e\ 
K    =    -7  tan     (   -^     J  where  9  =  angle  of  repose  of 

eaitli. 
(,'as(>  («).     Wall    with    vcitical   sides   and    liacking 
liuii/.onlal  at  lop — 


T 


K.II.   V  ■ 


W 


Case  (h).     Sloping  walls  with  vertical  back- 
Batter  of  face  ',-'.„  'I'l  =  0-86  T. 
I,  T,  =  0-80  T. 
i,  T|  =  074  T. 

Case  ('■).  Wall  with  vertical  face  and  slojiing 
back,  or  with  offsets — 

Ti  =  0-85  T. 

Sir  Benjamin  Baker  states  that,  as  the  result  of 
bis  own  experience,  "  the  thickness  of  retaining 
walls  in  ground  of  an  average  character  should 
equal  },  height  from  tlie  toj,)  of  the  footings,"  and 
al.so  that  "  a  wall  .1  height  in  thickness  and  a  batt«r 
of  1  in.  or  2  in.  per  foot-run  on  the  face  possesses 
sufficient  stability  where  the  backing  and  formda- 
tion  are  both  favouralde,"  and  al.so  that  "  under 
no  ordinary  condition  of  surcharge  or  heavy  back- 
ing is  it  necessary  to  make  a  retaining  wall  on  a 
solid  foundation  more  than  J  height  in  tb'ckness." 

(3)  Retaining  Walls  for  Water. 

Thickness  at  bottom  =  height  x  '7 
,,  ,,  middle  =  height  x  '5 
,,  ,,  top  =  height   X    "3 

The.'ie  practi<'al  rules  are  very  useful  for  trial 
sections,  and  for  checking  calculations  made  by 
other  and  more  accurate  methods.  In  general  they 
will  be  found  to  err  on  the  side  of  safety.  (J.  G.  W., 
D'jwnpalrick.) 
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Municipal  Work  In  Progress  and  Projected. 

rhe  Editor  invitet  the  co-operatton  0/  Suetetob  readers  with  a  view  to  making  information  given  under  this  head  at 

complete  and  accurate  aa  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  wliioh  particulars  appear  below : 
Buildings — Dundee,  North  Riding :  roads  and  mate- 
rials— BTidlington.  East  Barnet,  Notts;  sewerage  and 
sewage  disposal — Wigton  ;  water,  gas  and  eleetricit.v — 
Barrow-in-Furness,  Bo'ness. — Pai'ticulars  of  other  ]iro- 
iect^d  works  will  be  found  on  o\ir  "Local  Governmont 
Board  Inquiries"  pngo. 

BUILDINGS. 

Ardrossan  T.C. — AVitli  respect  to  the  proposed  joint 
hospital  with  .Saltcoats,  the  owner  of  the  site  has 
written  insisting  upon  the  erection  of  a  permanent 
stone  strttcture  instead  of  an  iron  building  as  proposed, 
and  the  communication  lias  been  forwarded  to  the 
Local  Government  Board. 

Dundee  T.C— Tenders  amounting  to  £5G,000  have 
beeit  accepted  for  the  erection  of  the  new  city  hall. 

Mitcham  U.D.G. — Plans  have  been  approved  of  a 
piuposed  mortuary  at  Lonesome. 

North  Riding  C.C. — It  has  been  decided  to  carry  omI 
extensions  of  the  borough  police-court  near  Richiu'ind, 
at  an  estimated  cost  of  £1,100. 

Preston  T.C. — The  Local  Government  Board  liave 
vetoed  the  proposal  to  raise  any  further  money  in 
respect  of  the  public  baths,  and  the  work  will  accord- 
ingly be  brouglit  to  a  standstill. 

HOUSING    AND    TOWN  PLANNING. 

Choriey  T.C. — The  Town  Planning  Sub-Committee 
are  considering  tlie  repoi-t  prepared  by  the  borough 
surveyor,  Mr.  G.  H.  Hopkinson,  on  the  town  planning 
scheme. 

Earsdon  U.D.C. — A  resolutiim  lias  been  passed  to 
prepare  a  f^wn  planning  scheine. 

ROADS    AND    MATERIALS. 

Bridlington  T.C. — The  corporation- are  recommended 
by  the  Highways  Committee  to  cany  out  road  repairs 
at  an  estimated  cost  of  £1,120. 

Broadstairs  U.D.C— The  surveyor,  Mr.  H.  Hurd, 
lias  received  instructions  to  prepare  specifications  for 
making  up  Afghan-road. 

Darlington  R.D.C — The  slippery  state  of  the  roads 
and  consequent  danger  to  horses  was  discussed  at  the 
last  meeting.  The  surveyor  (Mi-.  W.  .1.  Pallister) 
stated  that  he  was  putting  grit  on  the  roads,  but  as 
there  were  now  such  lengthy  stretches  tar-sprayed,  he 
suggested  that  the  council  should  authorise  him  to 
ascertain  the  prices  of  horse-drawn  gritting  macliines. 
It  was  stated  that  in  several  places  accidents  were 
a  regular  occurrence,  and  the  chairman  said  that 
where  width  permitted,  the  surveyor  should  leave  a 
margin  of  5  ft.  of  ordinary  macadam  on  each  side 
of  the  road.  The  surveyor  was  instructed  to  make 
inquiries  about  the  machines.. 

Easingwold  R.D.C— The  highway  surveyor,  Jlr.  G. 
Thompson,  reported  that  he  had  been  unable  to 
recommence  continuous  rolling  owing  to  the  tardy 
deliveries  of  slag  and  the  shortness  of  water  in  most 
districts.  With  reference  to  a  letter  from  the  county 
surveyor  on  the  subject  of  economy  in  main  road  ex- 
penditure he  estimated  that  he  would  underspend  the 
estimate  for  the  York  and  Northallerton  main  road  b,y 
£230,  and  that  for  tlie  York  and  Oswaldkirk  main 
road  by  £120,  a  saving  of  20  per  cent  on  the  original 
estimated  expenditure  of  £1,682. 

East  Barnet  U.D.C. — The  engineer  and  surveyor, 
i\Ir.  H.  Y'ork,  has  been  instructed  to  obtain  prices  of 
carts  for  distributing  gravel  on  the  roads  in  frosty 
weather. 

Hailsham  R.D.C — At  the  request  of  Mr.  Roland 
Burke,  of  the  Royal  Engineers,  it  has  been  agreed  to 
prepare  particulars  for  the  improvement  of  the  road 
between  Eastbourne  and  Gooden,  with  the  object  of 
obtaining  a  grant  fioni  the  War  Office  to  meet  the  cost 
of  the  work. 

Horsham  R.D.C— At  the  last  meeting  the  surveyor 
was  instructed  to  proceed  with  the  work  of  making 
roads  at  the  Roffey  Camp,  at  an  estimated  cost  of 
£354,  which  would  be  borne  by  the  War  Office. 

Leyburn  R.D.C — It  has  been  decided  to  offer 
-Messrs.  Wear  &  Co..  Hexham.  3s.  per  hour  for  the 
hire  of  steam  read  rollers. 


Martley  R.D.C— The  surveyor,  Mr.  H.  L.  Richard- 
son, reported  that  the  economies  effected  on  the  roads 
during  the  six  months  ending  September  30th  amounted 
to  £897. 

Newhaven  U.D.C— The  surveyor,  Jlr.  C.  T.  Hooper, 
has  lereived  instructions  to  prepare  estimates  in  con- 
nect inn  with  the  construction  of  a  further  length  of 
mad  in  (he  Meeehing  Rise  Camp. 

Newton  Abbot  U.D.C— The  council  have  accepted  a 
sum  of  £250  from  the  governors  of  the  Seale-Hayne 
College  in  full  settlement  of  the  damage  caused  to 
I'oads  by  extraordinary  traffic  in  connection  with  the 
erection  of  the  Seale-Hayne  College. 

Notts  CC — It  was  reported  recently  that  heavy 
military  traffic  had  been  passing  over  the  AVorksop  and 
Kelham  road  from  Ollerton  and  Worksop  to  the  camji 
at  Thoresbj',  and  the  damage  and  deterioration  would 
involve  an  expenditure  of  £2,032.  At  the  request  of 
the  Road  Board  the  Highways  Committee  had  under- 
taken to  reform  and  surface  about  1^  miles  of  road 
finm  the  Traveller's  Rest  to  Cavendish  Lodge  on  behalf 
I'f  (he  military  authorities,  who  would  refund  the  cost. 

Radstock  U.D.C. — The  surveyor,  Mr.  G.  H.  Gibson, 
presented  a  report  upon  the  completion  of  the  work 
of  tarring  and  sanding  the  main  roads,  and  stated 
that  by  hiring  a  machine,  and  having  the  work  done 
by  their  own  horses  and  men,  the  council  had  saved 
liver  £36  compared  with  the  price  the  contractor, 
recommended  by  the  coiinty  council,  was  prepared 
til  do  the  work  for.  A  considerable  saving  was  al?o 
effected  in  the  work  done  on  the  district  roads. 

Sheffield  T.C. — In  reply  to  a  criticism  of  the  town 
louncil's  policy  of  asphalting  roads,  Councillor  Angell 
said  the  justification  for  the  use  of  asphalt  was  found 
in  the  fact  that  as  far  as  tliey  could  ascertain  not  one 
horse  per  day  went  down.  He  did  not  think  there  was 
any  city  which  could  show  a  better  record  than  that. 
Much  of  the  asphalt  was  ]uit  down  recently  because 
of  the  difficulty  in  getting  wood.  In  tlie  near  future 
they  would  have  to  suggest  something  other  than  wood 
paving  in  consequence  of  the  scarcity  of  suitable  mate- 
lial.  Before  they  decided  upon  any  new  material 
everything  connected  therewith  would  be  most  seriously 
considered. 

Stockton  R.D.C. — The  comi)letion  was  reported  of  the 
widening  of  the  main  road  at  the  east  end  of  Long- 
newton,  and  the  construction  of  a  length  of  new  road 
between  Elton  and  Longnewton.  It  was  stated  that 
the  Road  Board  would  make  a  contribution  of  £.500 
towards  the  cost. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Brightlingsea  U.D.C— Dr.  Kevmi.  in  his  report, 
emphasised  the  advisability  of  the  council  insisting 
ujion  all  dustbins  being  of  galvanised  iron  or  tin  and 
covered,  and  also  upon  the  abolition  of  hand-flushed 
closets. 

Hexham  R.D.C. — A  statement  of  expenditure  in  con- 
nection with  the  Broomley  sewerage  scheme  was  read, 
and  it  was  reported  that  the  expenditure  showed  that 
£630  had  been  overspent.  AVith  regard  to  the  method 
of  raising  this  sum  it  was  decided  to  make  application 
for  a  loan. — A  letter  and  statement  with  regard  to  the 
contractor's  loss  of  £1,201  on  this  sewerage  work  were 
read.  The  contractor  made  an  appeal  to  the  council 
to  assist  him  to  make  up  his  loss,  but  it  was  decided 
that  no  payment  be  made  to  the  contractor,,  as  the 
district  was  already  over-burdened. 

Lewes  T.C. — Councillor  AA'yborn,  at  the  council  meet- 
ing last  week,  expressed  appreciation  of  the  work  of 
Alderman  Eveiy  in  regard  to  the  sewage  works,  and 
then  informed  the  council  that  the  work  of  the  repair 
of  the  AA'interbourne  culvert  had  been  practically 
finished,  at  an  approximate  cost  of  £1,829.  'They  could 
congratulate  themselves,  the  borough  surveyor  (Mr.  D. 
Roberts),  and  his  foreman,  on  the  veiy  satisfactory  job 
they  had  made  of  it. 

Maidstone  T.C. — The  borough  surveyor,  Mr.  T.  L. 
Bunting,  has  received  instructions  to  jDroceed  with  an 
extension  of  the  surface-water  sewer  in  Brunswick- 
street. 

Rotherham  R.D.C. — It  has  been  decided  to  purchase 
a  new  engine  and  pump  for  the  Laughton  sewage  dis- 
posal works,  at  a  cost  of  £150. 
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Wigton  R.D.C. — It  is  proposed  to  carry  out  works  of 
sewerage  at  Hayton. 

WATER,    CAS,   AND    ELECTRICITY. 

Barrow-in-Furness  T.C.— A  report  has  been  pre- 
pared by  thi>  borough  engineer,  Mr.  Arthur  Race,  and 
the  waterworks  manager,  recommending  an  extension 
of  the  water  supply  at  an  estimated  cost  of  £5,000, 
t3.(K)0  of  wiiii'h  wdl  be  contributed  by  Messrs.  Vickers. 

Bawnboy  (Co.  Cavan)  R.D.C— The  tender  of  the 
nallycouiirll  Ekxnvic  Light  Company  has  been  accepted 
for  lighting  the  town  by  electricity. 

Bodmin  U.D.C. — It  has  been  agreed  to  give  facilities 
to  a  contractor  for  tile  construction  of  tiie  proposed 
water  suppl.y,  subject  to  an  option  of  purchase  by  the 
council  should  it  be  decided  to  proceed  with  a  compre- 
hensive scheme  of  main  drainage. 

Bo'ness  T.C. — It  is  proposed  to  extend  the  elec- 
tricity works  at  an  estimated  cost  of  .£7,000,  and  to 
provide  temporarily  two  TOO  kw.  Diesel  oil  engines. 

Colwyn  Bay  U.D.C. — The  question  of  installing 
plant  at  the  gasworks  for  tlie  distillation  of  tar  has 
bicn  referred  to  a  special  committee. 

East    Lothian    G.C An  expenditure  of  .C1.;(00  lias 

been  authorised  for  the  extension  of  water  su]iply 
mains. 

Finchley  U.D.C— The  Electricity  Comiuittee  recom- 
mend tlie  council  to  carry  out  electricity  main  cxlen- 
sions.  at  an  estimated  cost  of  £239. 

Leicester  T.C. — The  nett  profit  of  the  gas  under- 
taking for  the  last  half-ve«ir,  after  paying  interest  on 
the  capital,  was  £23,784.' 

Newport  (Mon.)  T.C. — Tlie  corporation  waterworks 
show  a  surplus  of  over  £2.000.  and  the  Waterworks 
Committee  are  considering  wiiether  the  amount  shall 
be  used  in  easing  the  rates  b.v  the  liquidation  of  debts 
or  in  reducing  the  water  charges. 

Stockport  T.C — .\  letter  liad  been  received  from  the 
Jlinistry  of  Munitions,  stating  it  was  noted  with  great 
satisfaction  that  the  Stockport  gas  department  had 
succeeded  in  obtaining  a  considerable  increase  in  th(> 
Iriluol  contents  of  tar  by  the  adoption  of  Dr.  Carpenter's 
process,  and  it  was  hoped  the  department  would  be 
able  to  wash  the  whole  make  of  coal  gas  with  the 
entire  make  of  tar,  in  which  case  the  total  result  in 
hiluol  obtained  would  be  most  valuable. 

Wimbledon  T.C— It  has  been  decided  l<>  apjily  for 
a  Provisional  Order  to  ^npjily  I'Ifcl  ricity  to  the  parisli 
of  Cuddington. 

MISCELLANEOUS. 

Cardiff  T.C. — In  a  report  to  the  Finance  Committee, 
llie  auditors,  dealing  with  the  electric  light  depart- 
ment, point  out  that  there  is  a  surplus  of  £5,924, 
compared  with  £4,5.39  in  1913-14,  £4,181  in  1912-13, 
and  £2,459  in  1911-12,  figures  which  indicate  the  con- 
liiMial  growth  of  the  department.  The  total  caiiital 
ixpenditure  of  the  department  had  now  reached 
L'.'iO,l,;)33.  In  the  watenvorks  de|)artment  the  ex- 
penditure for  the  year  was  £92,100,  against  which  the 
iiicoMie  was  £80,309 — leaving  a  nett  deficiency  of 
LI  1,791.  The  rate  in  aid  realised  tlie  sum  of  £12,4()9, 
leaving  £f>78  as  credit,  which  is  carried  forward  to 
next  j'ear's  account.  The  capital  expenditure  had 
amounted  to  £1,552,321.  Comparing  the  chief  accounts 
of  the  District  Fund  for  the  past  three  years,  the  report 
shows  that  highways  mainten.ance  had  declined  from 
£24,(J49  during  1912-13  to  £20,909.  Public  improve- 
ment expenses  had  decreased  £1,000  over  the  same 
pei-iod  ;  street  lighting  had  increased  £200  ;  but  the 
surplus  from  motor  licences,  &c.,  was  £400  higher. 
Street  cleansing  costs  were  £3,000  up,  but  the  cost  of 
r.oath  Park  had  decreased  by  £800. 

Ripon  T.C. — It  was  reported  that  reiiresentalives  of 
the  Water  Committee  had  attended  a  conference  with 
lepresentafives  of  the  Kipon  and  Wath  Rural  District 
Councils  with  reference  to  the  purchase  of  a  fiie  engine 
for  Ripon  and  district.  The  conference  had  suggested 
that  a  steam  fire  engine  be  purchased  at  a  cost  of  about, 
£200  or  £250 ;  that  the  cost  be  apportioned  amongst 
the  three  councils,  according  to  assessable  value ;  and 
that  the  annual  upkeep  be  divided — one-half  to  the 
lity,  and  one-half  to  the  rural  districts. 

Wigan  T.C — The  town  council  have  adopted  the 
proposal  of  the  boi-ough  engineer,  Mr.  A.  T.  Gooseman, 
to  defer  the  erection  of  the  new  roof  over  the  manure 
pits  at  the  Miry-lane  depot,  but  have  decided  to  pur- 
chase oilskins  for  the  men  working  at  the  manure  pits. 
This  will  effect  a  saving  of  £372. 


PERSONAL, 


Mr.  M.  Dolan.  assistant  county  surveyor  of  Eos- 
common,  has  resigned. 

Mr.  R.  W.  Hindhaugh,  surveyor  to  the  Ham  (Surrey) 
Urban  District  Council,  has  been  voted  an  increase 
of  salary. 

Mr.  F.  Oscar  Kirby,  m.inst.c.e.,  borough  surveyor 
of  Doncaster,  has  been  gazetted  Second  Lieutenant  in 
the  Kent  (Fortress)  Royal  Engineers. 

Mr.  J.  H.  B.  Kirton,  surveyor  to  the  Withernsea 
Urban  District  Council,  has  been  released  from  his 
duties  during  the  war  to  take  up  munition  work. 

Mr.  James  A.  Caskey,  engineering  assistant  in  the 
Derry  county  surveyor's  oflice,  Avho  has  joined  the 
Colours,  has  been  voted  half  salary  by  the  county 
council  during  his  absence. 

Mr.  P.  C.  Woodhall,  engineer  and  surveyor  to  the 
Uttoxeter  Urban  District  Council,  was  on  Tuesday 
last  unanimously  granted  an  increase  of  salary  of 
£30  per  annum. 

Mr.  A.  .1.  Redfern,  sanitary  surveyor  to  the  Honiton 
Rural  District  Council,,  has  been  granted  permission 
to  act  as  expert  adviser  to  the  Axminster  Rural  Dis- 
trict Council  during  the  absence  of  the  latter  council's 
inspector  on  war  service. 

Mr.  W.  C.  Persey,  chief  assistant  in  the  liorougli 
engineer's  department,  has  been  appointed  borough 
engineer  and  surveyor  of  Barrow  for  a  period  of 
twelve  mouths,  at  a  salary  of  £375,  in  succession  to 
Mr.  Arthur  Race,  who  has  been  appointed  borough 
surveyor  of  Blackburn. 

Messrs.  Ellis  and  Parry,  district  road  surveyors  to 
the  Sleaford,  Liires,  Rural  District  Council,  have  re- 
ceived permission  to  join  the  Army  when  called  up 
under  Lord  Derliy's  scheme,  and  the  surveyor,  Mr. 
W.  B.  Marsden,  has  been  authorised  to  obtain 
assistance  to  carry   out  their  duties. 

Mr.  H.  G.  Crothall  has  voluntarily  offered  to  the 
Middlesex  County  Council  that,  during  the  suspension 
of  tlie  works  in  connection  with  the  proposed  new 
sanatorium  and  the  new  lunatic  saylum,  his  salary 
should  bo  paid  at  the  rate  of  £1,000  instead  of  £1,200 
per  annum,  as  authorised  by  the  council  in  May 
last.    The  council  have  accepted  the  offer. 

Mr.  Charles  Jarrott  has  been  unanimously  elected 
vice-chairman,  of  the  Executive  Committee  of  the 
Automobile  As.sociation  and  Motor  Union.  He  Alls 
the  vacancy  caused  by  the  retirement  of  Sir  x\rchi- 
bald  Macdonald  a  few  months  ago.  and  will  act 
jointly  with  Mr.  C.  H.  Dodd,  who  h-s  held  the  posi- 
tion s'ince  the  amalgamation  of  the  association  with 
the  old  Motor  Union  in  1910. 

Mr.  E.  J.  Stead,  count.v  surveyor  of  Somerset, 
having  accepted  a  commission  in  the  Army,  the 
county  council  have  agreed  to  the  following  appoint- 
ments pending  liis  absence:  (a)  Mr.  G.  R.  Poland  to 
l>e  acting  county  surveyor  at  a  salary  of  £200  per 
anman.  together' with  an  allowance  of  £30  for  upkeep 
of  a  motor  cycle;  petrol  to  be  provided  at  the  ex- 
pense of  the  county  council,  (b)  Mr.  Stead's  motor  car 
to  l)0  purchased  by  the  county  council  for  a  total 
sum  of  £75,  Mr.  Stead  to  repurchase  the  car  on  his 
return  at  a  sum  to  lie  fixed  by  valuation,  and  the 
car  to  lie  run  in  the  meantime  at  the  expense  of  the 
county  council.  <c)  Mr.  Charles  R.  Cole  to  be 
ai)pointed  second  assistant  surveyor,  at  a  fixed  salary 
of  £135,  together  with  an  allowance  of  £30  for  a  motor 
cycle,  (rl)  Offers  of  professional  assistance  kindly 
made  by  Mr.  Cotterell,  of  Bristol,  and  Mr.  Gettings, 
county  surveyor  of  Woroestershire,  to  be  considered 
and  accepted  by  the  chairman  if  occasion  should 
arise  hereafter. 

OBITUARY. 
Mr.  W.  H.  Wheeled . 

Mr.  W.  11.  Whcelei-,  formerly  borough  surveyor  and 
harbour  master  of  Boston,  died  recently,  we  regret  to 
state.     He  was  the  designer  of  Boston  Dock. 

Huntingdon  Borotjgh  StravEYOR. 
Mr.  E.  Bori.ssow,  Iwrough  surveyor  of  Huntingdon, 
has.  we  regret  to  state,  succumbed  to  enteric  fever 
in  the  Dardanelles,  after  having  been  wounded.  He 
was  attached  to  the  special  sanitary  section  of  the 
Royal  Army  Medical  Corps. 

Norfolk  County  Surveyor. 
We  have  to  announce,  with  regret,  the  death  of  Mr. 
T.  H.  B.  Heslop,  county  surveyor  of  Norfolk,  at  the 
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age  of  sixty-five.    He  had  lieen  a  snffever  from  heart 
trouble,  and  in  August  last  lie  went  to  Harrogate  for 
a  period  of  rest  and   recuperation.     He   appeared   to 
have   benefited    considerably    from    the    change,    and 
was  engaged  in  his  official  duties  up  to  Saturday  last, 
when   he   attended   a   meeting   of    the   Road   Tarring 
Committee.    The  end  came  suddenly  on  Monday  at 
his    residence.   Edgwood,    Eaton.       Mr.    Heslop    was 
appointed   county    surveyor    of    Norfolk    in    1885,    in 
succession  to  the  late  Mr.  R.  M.   Phipson,   and  Mr. 
R.  M.  Brereton,  who  had  held  what  was  practically  a 
joint  position.    During  his  tenure  of  office  of  thirty 
years   lie   was   engaged    in    many    important    under- 
takings, and  at  the  time  of  the  great  flood  in  1912 
rendered  valuable  service  in  meeting  the  difficulties 
then   presented,     and    afterwards    in    repairing    tho 
damage  done.    In   the  work  of  road  construction  he 
took  a  high  position,  and  the  condition  of  the  county 
highways  bears  testimony  to  his  skill  and  industry. 
Mr.  Heslop  was  a  member  of  the  Institution  of  Civil 
Engineers,   and   hon.  secretary   and  treasurer  of  the 
County  Surveyors'  Sociotv.    He  leaves  a  widow,  two 
sons    and  one  daughter.    The  funeral  will  take  place 
at  Oid  Eaton  Church  to-day  (Friday),  at  two  o'clock. 
Mn.  A.  B.  McDonald. 
Mr.  A.  B.  McDonald,  m.inst.c.k.,  late  city  engineer 
of  Glasgow,  died,  we  regret  to  state,  on  Sunday  ]a.st, 
as  the  result  of  a  fall  while  stepping  on  to  a  tram- 
car  on  the  previous  day.    He  was  in  the  service  of 
the  Glasgow  Corporation  for  forty-five  years,  and  for 
twentv-five  vears  he  held  the  position  of  city  engi- 
neer. '  He  was  sixty-eight  years  of  age.  Mr.  McDonald 
was  a  native  of   Stirlin.e.   and   was  educated   at   the 
Hiah   School   of  that  town,  and  at   Glasgow  Univer- 
sity.   Having  served  his  pupilage  with  a  private  firm 
of   engineers  .and   .surveyors  in   Glasgow,   he   became 
liead  assi.stant.at  their  office.     In  *870  he  joined  the 
corporation  service,   and   was     soon     afterwards     ap- 
pointed  chief    assistant    to    the    late   John   Carrick, 
M  iNST.c.E.   F.K.i.B..^..  master  of  works  and  city  archi- 
tect.    On    the    death   of   Mr.    Carrick.   in    1890.    Mr. 
McDonald  was  by  unanimous  vote  of  the  corporation 
appointed  his   successor    to    the    title    of    city    engi- 
neer.      With    Mr.    Carrick    Mr.    McDonald    worked 
out     the     details     of     the     Glasgow     city     improve- 
ment    scheme,     which     involved     a     total,    expemli- 
tnro     of     about     Cl,750,n00.       Mr.     McDonald     was 
the    architect   of   the   Ruchill    Hospital,    the    cost    of 
which   amounted   to   £280.000,   and   besides   designnm 
various   bridges   and   other   works     he   designed  and 
constructed,     in    coUaborationr   with     Sir    Benjamin 
Baker     the    Glasgow    tidal    wsir,    which    involved    a 
capital  outlay  of  about  £80,000.     He  was  the  engineer 
of  the   Glasgow   main   drainage    scheme,- the   second 
largest  in  the  world,  costing  C2.2fl0,000,  and,  in  addi- 
tion  to   Ills   practical    work,    he   was   al)le    Lo    devote 
some    time    to    literature,    having    written    upon    the 
housing    question    and    kindred    subjects.      He     was 
president  of  the  .Scottish  branch  of  the  Incorporated 
Association  of  Municipal  and  County  Engineers,  and 
after  its   amalgamation  with    the  parent  institution, 
served  for  some  time  on  the  council,  attending  nume- 
rous  meetings   in   London    for   the   purpose.    Among 
mnnicipal  engineers  he   occupied   a  high   place,   and 
he  was  frequently  called  to  give  expert  evidence  for 
.schemes    promoted    by    large    municipalities.        Mr. 
McDonald  retired  on  pension  in  June  last. 


LOCAL  GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  o/  Surveyor  readera 
with  a  view  to  making  the  information  given  binder  this 
head  as  complete  and  accurate  as  possible. 

INQUIRIES  HELD. 
Hornsey  T.C.  (October  I'-^lli.  Mv.  R.  H.  Bicknell). 
— .£5.800  for  the  erection  of  buildings  ad.ioining  the 
refuse  destructor  and  the  provision  of  luacliinery  for 
the  manufacture  of  bituminous  clinker  road  materials. 
— The  borough  engineer,  Mr.  E.  .1.  Lovegrove, 
M.iNST.c.E.,  said  it  was  projiused  to  provide  permanent 
plant  to  take  the  place  of  temporary  hired  plant  which 
had  been  used  during  the  past  two  years.  The  mate- 
rial was  manufactured  from  jirepared  clinker  from  the 
refuse  destructor  mixed  with  bitumen,  for  single  or 
two-coat  bituminous  road  work  or  grouting.  A  con- 
siderable area  had  already  been  laid  in  the  borough — 
about  9,000  yds.  super,  in  1914,  and  11,000  yds.  super. 
in  1915.  Prior  to  the  adoption  of  this  class  of  mate- 
rial the  reconstruction  of  the  road  crusts  was  carried 
out  in  various  classes  of  bituminous  work.  Mr.  Love- 
grove  offered  proof  of  the  financial  advantage  of  the 
adoption  of  the  new  material.      In  Park-road,  Crouch 


End,  work  having  an  area  of  6,618  yds.  super,  was 
forced  upon  the  town  council  by  a  new  motor  'bus 
service,  and  was  carried  out  for  £1,096  less  than  if 
asplialtic  iiiaradam  had  been  used.  In  two  other  cases 
this  season  sritions  of  Muswell  Hill-road  and  Endy- 
mion-rciad.  Finsbury  Park,  had,  with  the  assent  of  the 
Road  Board,  been  resurfaced  as  part  of  a  recon- 
struction of  road-crust  scheme.  The  estimate  for 
these  two  sections  in  asplialtic  macadam  was  £2,130  ; 
the  actual  cost  in  clinker  asphalt  amounted  to  £1,275, 
being  a  reduction  on  the  original  estimate  of  .£855. 
In  one  section,  laid  in  1914,  the  surface  had  been  carry- 
ing a  service  of  double-decked  motor  'buses  and  heavy 
steel-tyred  coal  and  goods  vans  from  the  railway  goods 
yard.  In  another  instance,  laid  in  1914,  the  traffic 
ranged  from  312  tons  to  494  tons  per  yard-width  of 
road,  including  motor  'buses.  The  material  had 
excellent  wearing  qualities,  and  during  hot  weather 
did  not  become  too  soft.  On  the  hottest  days  the  effect 
of  the  traffic  was  merely  to  make  imp.ressions  which 
were  subsequently  removfd  as  the  temperature  lowered. 
It  was  rslimatcd  that  the  minimum  saving  in  labour 
and  hired  plant,  if  permanent  machinery  was  installed, 
would  be  £25  lis.  per  week,  and,  assuming  a  twenty 
weeks'  working  season,  this  would  represent  the  sum 
of  £511  per  annum  towards  the  repayment  of  capital 
outlay.  The  estimated  cost  of  the  buildings  was  £2,200. 
Todmorden  R.D.C.  (October  27th.  Mr.  P.  M.  Cros- 
thwaite). — £700  for  purposes  of  water  supply  for  tlic 
Golden  district  of  the  parish  of  Heptonstall. — Mr. 
J.  E.  Craven  stated  that  the  council  had  purchased  a 
messuage  which  contained  a  well,  and  liad  erected  a 
cistern  on  the  top  of  a  building,  and  a  windmill  to 
pump  the  water  into  it.  All  the  work  was  complete, 
and  £615  had  already  been  paid  on  it  out  of  the 
general  fund  of  the  council.  The  inspectin-  wislied  to 
know  why  borrowing  powers  were  not  sought  before 
the  works  were  commenced.  Mr.  Craven  said  there 
was  a  pressing  necessity  for  the  work  to  be  carried  out. 
Mr.  Holmes,  a  sanitary  inspector  for  the  West  Riding 
County  Council,  said  that  since  an  outbreak  of  fever 
in  1905,  the  county  council  had  been  pressing  the 
district  council  to  provide  a  new  supply  for  the  Colden 
district  and  for  the  village,  and  were  undoubtedly  of 
opinion  that  such  a  scheme  should  be  carried  out. 

APPLICATIONS   FOR   LOANS. 


Gloucester    T.C.  -  LL'"i.(in()  foi- 


plant 


Salford    T.C— £1,226    in    connection  with    llie  elec- 
I  iieil  y  midertaking. 

Shoeburyness  U.D.C.— L-2,(XI0  for  extensions  to  I  he 
sew.iee  taidi. 

LOANS   SANCTIONED. 

Cornwall  CO.— £1,230  for  the  proposed  sanalorium 
at   (JaslIe-aii-Uinas. 

Essex  C.C— £800  for  the  purchase  of  a  site  at  Earls 
Colnc  for  a  school. 

LOANS  REFUSED. 

Ayr    0.0. — £2,000    for    the    erection    of    roadmen's 
houses  in  Carrick. 

Ilford    U.D.C. — £870  for  the  erection  of  an  engiiie- 
loom  ill  ronncction  with  the  refuse  destructor. 

Rhondda  U.D.C— £17,000  for  works  of  drainage. 

Wolverhampton  T.C — £5,000  for  electricity  mains, 
and   L'2,0n(l  for  sanitary  improvements. 

FORTHCOMING  INQUIRIES. 

NOVEMBER..  £ 

8. — Cardiff.       For    the    purposes    of    the    fire 

brigade  (Mr.  W.  O.  E.  Meade-King)  ...        5,300 

9.— Alsager.      For  works  of  water  supplv  (Mr. 

H.  Shelf ordBidwell)        "        ...  680 

9. — Chertsey.      For  works  of  sewage  disposal 

(Mr.  P.  M.  Crosthwaite) 8,031) 

9. — Walton-le-Dale.  Foi-  main  road  recon- 
struction (^fr.   A.  W.  Brightmore)       ...      17,950 


Successful  Retford  Undertakings.  —  The  annual 
report  of  tho  Retford  waterworks  shows  that  the  whole 
of  the  liabilities  have  now  been  paid,  so  that  the  town 
possesses  up-to-date  works  and  an  excellent  supply  of 
water  free  from  any  debt  or  loan.  The  thirty-ninth 
annual  report  of  the  gas  undertaking  shows  thai  the 
only  liability  nCw  remaining  is  a  loan  of  £16,131, 
although  the  nominal  value  of  the  woi-ks  stands  at 
£56,733.  A  credit  balance  of  £8,138  is  used  as  a 
-trading  account,  and  is  invested  in  Consols.  There  is 
a  nett  profit  of  £905  on  the  year  after  paying  interest 
and  instalments  on  the  loan. 


NOVESIBER  5,    lylo. 
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BATHS  AERATION  AND   FILTRATION   PLANT. 


On  tiie  occasion  of  the  Nortli-Eastern  District  meet- 
ing ot  the  Institution  of  Miinicipal  and  County  Engi- 
neers at  Brighouse  recently,  the  members  of  that 
body  were  afforded  an  opportunity  of  inspecting 
tlie  aeration  and  filtration  plant  at  the  public  baths. 

The  plant  is  that  of  the  "  Turnover  "  Filter  Com- 
pany, of  Belfast,  with  whom  Messrs.  J.  Blakeborough 

6  Sous,  of  Brighouse,  are  connected,  and  practically 
the  whole  of  the  plant,  with  the  exception  of  engine 
and  pumj),  was  made  in  the  town. 

The  capacity  of  the  plant  is  10,000  gallons  per  hour, 
and  as  the  iilunge  bath  contains  67,000  gallons,  the 
whole  of  the  water  is  withdrawn,  aerated  and  filtered 
ouce  every  six  to  seven  hours,  or  actually  tv.ice  per 
day  during  the  summer  season. 

The  engine  is  9-h.p.,  by  MarshaUs,  of  Gains- 
borough. The  engine  also  drives  a  3-h.p.  dynamo, 
so  that  the  building  is  lighted  and  the  laundry 
machinery  worked  by  current  generated  from  the 
spare  power  developed  by  the  engine.  The  shafting 
operating  the  pumps  and  the  filters  during  washing 
operations  is  so  arranged  that  it  can  be  ultimately 
used  for  the  steam  laundry  when  extensions  are 
made. 

The  size  of  the  filter  is  about  6  ft.  diameter  by 

7  ft.  in  length,  giving  a  filter  area  of  about  40  sq.  ft., 
the  filtering  material  consisting  of  a  layer  2  ft.  6  in. 
deep  of  crushed  Norwegian  quartz.  A  section  of  the 
filter  and  a  sample  of  the  filtering  media  were  shown 
at  the  meeting. 

The  pumps  are  centrifugal  pumps,  working  at  1,200 
revolutions  per  minute,  the  two  pumps  being  fixed 
on  the  same  shaft  to  ensure  the  same  rate  of  flow 
through  both  the  aerator  and  the  filter.  The  first 
pump  withdraws  the  water  from  the  deep  end  of  the 
bath,  and  after  it  has  passed  through  a  straining 
filter,  where  the  hair  and  fibrous  matter  are  retained, 
lifts  the  water  to  the  aerator,  where  weak  solutions 
of  lime  and  alumina-ferric  are  added.  The  water  is 
here  reheated,  if  required,  by  the  exhaust  steam 
from  the  engine  passing  through  a  coil  in  the  lower 
part  of  the  aerator.  The  w-ater  then  flows  from  the 
aerator  to  the  second  pump,  which  delivers  it  into 
the  filter,  and  after  passing  through  the  quartz  it  is 
returned  to  the  shallow  end  of  the  bath. 

The  filter,  as  its  name  implies,  is  so  fixed  that  it 
can  be  entirely  turned  over  or  revolved;  but  this 
only  occurs  during  the  actual  washing-out  process, 
the  method  teing  to  cut  off  the  circulation  through 
the  plunge  bath,  and  to  utilise  the  water  remaining 
in  the  filter  for  the  first  washing.  The  filter  is  rocked 
from  side  to  side  to  break  the  skin  of  impurities 
lying  on  the  surface  of  the  media,  by  causing  the 
grains  of  quartz  to  roll  over  each  other.  The  dirty 
water  is  then  syphoned  oS  to  the  sewer,  and  the 
filter  again  filled  with  water  from  the  overhead 
storage  tank.  It  is  again  rocked  to  a  greater  extent, 
and  the  water  once  more  syphoned  off.  Finally,  to 
ensure  thorough  cleansing,  the  filter  is  entirely 
rotated  and  brought  back  to  its  original  position. 

Any  deposit  that  may  accumulate  on  the  floor  of 
the  swimming  pond  is  removed  by  long  brushes, 
which  sweep  the  sediment  to  the  deep  end,  where  it 
is  sucked  out  into  the  strainer,  while  the  surface  of 
the  pond  is  periodically  skimmed  to  remove  any  dust 
that  falls  on  it,  as,  if  this  is  not  attended  to  carefully, 
an  otherwise  very  clear  water  appears  to  be  in 
indifferfnt  condition. 


INSTITUTION   OF  CIVIL    ENGINEERS. 


Road  Surfaces  in  the  North  Riding.— .Vlderman  H. 
Hawking,  in  submitting  the  minutes  of  the  North 
Riding  Higliways  and  IJridges  Committee  recently, 
said  numerous  complaints  had  been  received  as  to 
the  slippery  condition  of  the  roads  at  this  time  of 
the  year.  The  committee  had  done  the  best  tliey 
could  in  putting  grit  on  the  roads,  but  this  had  been 
interfered  with  owing  to  the  shortage  of  labour.  At 
the  earliest  opportunity  the  cJommittee  would  deal 
with  the  question  of  roughing  the  surface  of  the 
roads,  but  it  should  be  borne  in  mind  that  this  would 
probably  lessen  the  life  of  the  roads,  and  so  add  to 
the  cost  of  their  upkeep.  During  the  past  four  years 
various  sums  had  Ijeen  received  from  the  Road 
Board,  but  these  amounts  were  dependent  on  the 
use  of  tarred  materials,  and  the  committee  had  only 
been  acting  according  to  instructions.  Mr.  A.  Smith 
said  he  v.-as  afraid  that  the  materials  used  had  not 
been  properly  mixed,  and  in  view  of  the  number  of 
accidents  that  had  taken  place  in  the  Riding  it  was 
time  something  was  done  to  remedy  matters. 


PRESIDENTIAL    ADDRESS. 

In  his  opening  adihe^s  on  Tuesday  evening  as 
president  of  the  Institution  of  Civil  Engineers,  Mr. 
Alexander  Ross  said  that  while  each  one  of  us, 
according  to  his  ability  and  opportunity,  was  endea- 
vouring to  do  his  l>est  for  the  national  cause,  and 
for  the  success  of  the  British  arms,  we  could  not 
ignore  the  fact  that  the  circumstances  had  involved 
great  sacrifices  among  professional  engineers,  and  he 
feared  we  must  look  for  a  certain  amount  of  distress 
to  follow.  Professional  engineering  work  had  been 
adversely  affected  to  an  extraordinary  degree  by  the 
need,  which  was  realised  by  all,  of  husbanding  the 
national  resources  and  arresting  the  prosecution  of 
a  large  number  of  those  undertakings  which  in  the 
usual  course  employed  professional  engineering  skill. 

While  sharing  the  view  that  much  expenditure  and 
application  of  labour  which  was  not  directed  to  mili- 
tary needs  should  l>e  susijended  for  the  present,  we 
might  well  doubt  whether  it  was  a  truly  economical 
course  to  postpone,  even  under  the  present  circum- 
stances, the  contemplation  and  professional  con- 
sideration of  engineering  works,  for  which  the  call 
might  be  expected  to  be  acute  when  the  war  was  over. 
It  ajipeured  to  him  that  many  engineers  whose  age 
and  circumstances  prevented  them  from  taking  an 
active  part  in  connection  with  the  war  might  well  be 
devoting  their  skill  to  the  deliberate  preparation  of 
such  projects  as  he  had  referred  to.  The  cost  neces- 
sarily involved  would  be  very  small,  and  there  could 
be  little  donbt  that  the  country  would  be  in  a  better 
position  to  resume  normal  activities  in  the  future, 
if  effort  which  could  not  be  made,  use  of  otherwise 
were  applied  to  the  preparation  of  designs  for  work 
which  was  certain  to  be  undertaken  under  some  pres- 
sure when  the  time  came. 

Another  matter  which  must  exercise  our  minds  in 
connection  with  the  future  of  many  of  the  young  men 
who  had  volunteered  to  serve  the  country  was  what 
will  be  the  position  of  those  of  them  who  had  em- 
barked iipon  or  contemplated  an  engineering  career, 
which  had  been  completely  broken  off  ?  It  was  im- 
possible to  create  a  competent  engineer  without  due 
training  and  experience,  and  we  would  no  doubt  have 
to  consider  somewhat  specially,  at  a  later  date,  the 
position  of  those  young  men  whose  preparation  for 
the  engineering  profession  must  be,  owing  to  the 
war,  regarded  as  imperfect,  according  to  the  existing 
rules  of  the  institution. 

In  the  course  of  his  remarks  Mr.  Ross  stated  that 
already  some  1,500  of  the  younger  members  of  the 
institution  had  joined  His  Majesty's  forces,  for  the 
most  part  in  the  commissioned  ranks. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


Preiident — Mr.    W.    H.    Matthews    Jones,    City 

Engineer  and   Surveyor,   Chester. 

President-Ehrt — Mr.    Henby   C.    Adams,    m.inst.c.e., 

M.I.MECH.E.,,     p. B.SAN. I. 

The  seventh   annual   general  meeting  will  be  held 
in  London  on  Saturday,  November  27th. 

Pbogbamme. 
11. .30   a.m. — ^Council   meeting. 
11.45   a.m. — Meet    in    the    council    charn))er,     No.    4 

Southampton-row,   W.C. 
12  noon. — Annual  general  meeting. 
Minutes  of  last  meethig. 
Presentation  of  annual  report  of  council. 
Announcement    of    result    of    ballot    for 
election  of  council  for  the  year  1915-16. 
Installation  of  president. 
Any  other  business. 
1  p.m. — Adjourn  for  lunch. 
2.30  p.m. — Reassemble  in  council  chamber. 
2.45   p.m.— Presidential  address. 

Discussion  on  the  following  papers  to  be 
presented  to  the  meeting:  — 

"  The  Manufacture  of  Cement,"  by  Horace 
Boot   (past-president). 

"  The  Benefits  Derived  by  an  Urban  Dis- 
trict  Adopting   a   Town-planning    Scheme," 
by  W.  L.  Carr  (member). 
Advance  copies  of  papers  may  be  obtained  on  appli- 
cation  to    the   secretary,    and   will   be   forwarded   as 
soon  as  the  papers  are  in  print. 
Ladies  are  invited  to  attend  the  meeting. 

B.  Wyand, 
39  Victoria-street,  S.W.  Secretary. 
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ROYAL  SANITARY  INSTITUTE. 

A  sessional  meeting  will  be  held  on  Friday, 
November  12th,  in  the  Town  Hall,  Eipon,  jointly 
with  the  Yorksliire  branch  of  the  Society  of  I\Iedical 
Officers  of  Health,  when  a  discussion  will  take  place 
on  "  The  Construction  and  Working  of  the  New 
Camp  Sewage  Works,"  to  be  opened  by  Mr.  Arthur 
W.  Smith  (manager  of  the  military  camp  sewage 
works). 

The  chair  will  be  taken  at  10  a.m.  by  Prof.  Ken- 
wood, M.B.,  n.p.H.,  p.R.s.E.  (Lieut.-Colonel  B.A.M.C.i. 

Tickets  for  admission  of  visitors  may  be  had  on 
application  to  Dr.  W.  D.  Jefferson,  medical  officer  of 
health.  North  House,  Eipon,  who  is  kindly  acting  as 
the  local  lion,  secretary  of  the  meeting;  and  of  Mr. 
E.  White  Wallis.  secretary. 


APPOINTMENTS  VACANT. 

OFFICUL  and  BIHILAR  ADVBBTI8EIIBNIB  BBCIIVKD  DP  TO  4.3G  P.M. 
ON    THnRSDAIS    WILL    Ba    INSBETGD    IN    IBB    FOLLOWING    DAI'S    ISSUE, 

hut  those  Tesponsihle  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r^.ach  The  Survbior  office  by  noon 
on  WEDNESDAYS  to  ensuro  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter.  

BOEOUGH  SUEVEYOE.— November  12th.— Cor- 
poration of  Buckingham.  £150  a  year. — Mr.  Geoffrey 
M.  Barker,  town  clerk,  Buckingham. 

HIGHWAY  SUEVEYOE.— November  19th.— Droit- 
wich  Eural  District  Council.  £150  per  annum. — Mr. 
A.  J.   Bearcroft.  clerk.   Council   Offices,   Droitwich. 

ENGINEEE-IN-CHAEGE.  —  November  22nd.— 
Thakeham  Eural  District  Council.  32s.  per  week. — 
Mr.  Percy  Ayliug,  clerk.  Council  Offices,  Storrington, 
Sussex. 


MONIOIPAl  30MPETITI0N3  OPEN. 

Official  and  similar  advbbtisbmbnis  eecbitbd  dp  to  4.30  p.m. 
on  thdksdats  will  be  insbeted  in  the  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Sdrveyok  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject .  to  later  con- 
firmation by  letter.  ' 

YOEK.  —  November  30th. — Schemes  under  the 
Housing  and  Town  Planning  Act,  1909,  in  connection 
with  certain  areas  within  and  without  the  city  of 
York,  for  the  corporation.  Premiums,  £100,  £50  and 
£25.— Mr.  F.  W.  Spurr,  city  engineer.  Guildhall, 
York. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sihil/r  advebiisbbenis  received  dp  to  4.30  p.m 
on  thursdays  will  eb  inserted  in  the  following  day's  issue, 
hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ens ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter.  

Buildings. 

CASTLEBAE.— November  6th.— For  the  erection  of 
four  bridges  to  cottages,  for  the  urban  district 
council. — Mr.  F.  Eyan,  acting  clerk. 

BELFAST.— November  9th.— For  the  erection  of  a 
caretaker's  house  at  the  sewage  works,  for  the  rural 
district  council. — Mr.  E  G.  Jackson,  clerk.  Council 
Office,   The  Workhouse,   Belfast. 

CEOMBIE.— November  9th.— For  the  erection  of 
thirty-four  cottages,  for  the  Commissioners  of  Works 
and  Public  Buildings.— H.M.  Office  of  Works, 
3  Parliament-square,  Edinburgh. 

.HITCHIN.— November  9th.— For  the  erection  of  100 
cottages,  for  the  rural  district  council.— Mr.  A.  E. 
Passingham,  clerk,   Hitchin. 

EDMONTON.— November  9th.— For  tlie  erection  of 
a  cleansing  station,  for  the  urban  district  council.- 
Mr.  Cuthbert  Brown,  engineer. 

ST.  HELENS.— November  17th.— For  the  erection 
of  an  engine-house  and  other  works,  for  the  Elec- 
tricity Committee.— Mr.  E.  M.  HoUingsworth,  borough 
electrical  engineer. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkennv 
and  Vvexford  County  Council.— Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

Engineering:  Iron  and  Steel. 

FEASEEBUEGH.— November  6th.— For  the  con- 
struction of  a  corrugated  steel  and  timber  lifeboat- 
house  and  concrete  slipway,  for  the  Eoyal  National 


Lifeboat  Institution.— Mr.  J.  Wallace  Tarras,  Town 
House,  Fra.aerburgh. 

CASTLEBAE.— November  -eth.— For  supplying  and 
laying  550  yds.  of  2-in,  cast-iron  water  main,  for  the 
urban  district  council. — ^Mr.  E.  K.  Dixon,  surveyor. 

NAPIEE. — November  9th.— For  the  supply  of  two 
gas  engines,  two  direct-current  electric  generators, 
two  switchboard  panels,  spares,  and  other  apparatus 
necessary  for  the  control  of  the  plant,  for  the  borough 
council  (New  Zealand).  — ■  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street, 
London,  E.G. 

EDMONTON.— November  9th.— For  the  supply  and 
erection  of  a  vertical  steam  boiler,  and  re-erection  of 
disinfector,  with  necessary  steam  piping  and  acces- 
sories, for  the  urban  district  council. — Mr.  Cuthbert 
Brown,  engineer.  Town  Hall,   Edmonton. 

LONDON.— November  10th.— For  the  supply  of 
steam  and  hot-water  heating  accessories,  for  the 
Commissioners  of  Public  Buildings. — Controller  of 
Supplies,  Office  of  Public  Works,  18  Queen  Anne's- 
gate,  Westminster,  S.W. 

SOUTHAMPTON.— November  12th.— For  the  sup- 
ply of  about  9  tons  of  rolled  steel  tees  and  channels, 
for  the  corporation, — Waterworks  Engineer,  33-35 
French-street,  Southampton , 

MADEAS.— December  16th.— For  the  supply  and 
delivery  of  15-ft.  diameter  cast-iron  wall  sluices,  with 
gun-metal  faces,  adjustable  wedge  blocks,  pillars  and 
headstocks,  for  the  corporation.  —  Messrs.  James 
Mansergh  &  Sons,  agent,  5  Victoria-street,  West- 
minster, S.W. 

ATHENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  water  supply,  and  laying  a  distributing  sys- 
tem.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.C. 

DUNDEE.— November  23rd.— For  the  construction 
of  .s'.eel  roof  span  for  the  new  city  hall,  for  the  cor- 
poration.— Mr.  J.   Thomson,  city  arcliitect. 

JOHANNESBUEG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  mimicipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street, 
London,  E.C. 

Roads. 

EASTBOUENE.— November  8th.— For  making  up 
certain  passages,  for  the  corporation. — Mr.  A.  E. 
Pre.scott,  .borough  surveyor,  Ttown  Hall. 

MANCHESTER.  —  November  9th.—  For  paving, 
sewering  and  draining  certain  street.-,  for  the  cor- 
poration.— Paving  Dei>artment,  District  Survevor's 
Office,   Town  Hall. 

NORWICH.— November  9th.— For  the  supply  of 
granite  for  the  year  ending  December  31st,  1916,  for 
the  county  council. — Mr.  T.  H.  B,  Heslop,  county 
surveyor,   The  Shirehouse,  Norwich. 

CHELMSFORD.- November  11th.— For  the  supply 
of  Guernse.y  granite,  2-in.  or  li-in.  gauge,  for  the  cor- 
poration.—Mr.  G.  Melvin,  town  clerk.  Municipal 
Offices. 

NORTH  DAELEY.— November  12th.— For  the  sup- 
ply of  granite  macadam,  for  the  urban  district 
council. — Mr.  E.  F.  Lowe,  survevor.  Council  Offices, 
Two  Dales,  Matlock. 

LEWrSHAM.— November  17th.— For  making  up 
Man  wood-road,  Crofton  Park,  for  the  borough 
council.— The   Surveyor.   Town  Hall,   Catford,   S.E. 

CAMBEIDGESHIEE.  — December  17th.— For  the 
supply  of  broken  granite,  basalt  and  slag,  for  the 
county  council. — Mr.  H.  H.  Dunn,  acting  county 
survej'or.   The   County   Hall,   Cambridge. 

Sanitary. 

ABEEDEEN.— November  2nd.— For  the  construc- 
tion of  50  yds.  of  pipe  sewer,  with  ventilating  man- 
hole, for  the  corporation. — The  Surveyor,  Town 
House. 

BEOWNHILLS.  —  November  15th.  —  For  laying 
stoneware  pipe  sewers  and  manholes,  for  the  urban 
district  council. — Mr.  J.  H.  Shav.',  engineer  and  sur- 
veyor,  Brownhills,   Staffs.  ■ 

CHEEPING  WYCOMBE.— December  6th.— For  the 
su]>iily  of  stoneware  pipes,  for  the  corporation. — Mr. 
T.  J.  Ru?hbrooke,  borough  surveyor. 

Stores. 

BRADFORD.— November  13th.— For  the  supply  of 
materials  for  the  tramways  department. — Tramway 
Offices,  7  Hall  Ings,  Bradford. 
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fiiSinutes  of  Proceedings. 


Electrolytic 

Sewage 
Treatment. 


Oil  Several  occasions  in  11  le 
I)ast  we  Uiive  discussed  iu  these 
columns  vai'ious  schemes  of 
sewage  treatment  by  what  is 
kuuwu  as  the  electrolvtie  process,  bub  in  most 
cases  the  tests  have  not  been  sufficiently  practical, 
or  the  results  conclusive  enough,  to  justify  any 
pr(»pect  of  the  system  becoming  of  practical 
value  or  suitable  for  general  application.  A  recent 
issue  of  New  York  Municipal  Enijineering,  how-- 
ever,  contains  a  full  description,  which  appeal's 
on  another  page,  of  a  plant  of  this  tyi)e  whicii  hits 
been  in  operation  for  some  time  at  Durant, 
Oklalioma,  and  gives  tlie  results  of  tests  recently 
made  by  the  State  bacteriologist.  In  this,  the 
lat«st  scheme  which  has  been  brouglit  to  our 
notice,  we  find  that  the  si)ocial  metluxl  of  treat- 
ment ha.s  been  applied  in  a  much  more  practical 
manner  than  heretofore.  Iu  tlie  first  place,  no 
attempt  has  been  made  to  treat  the  solids  in  sus- 
pension. These  are  i-emoved  in  a  settling  tank 
well  an-anged  to  intercept  both  tlie  lloating  solids 
and  those  which  settle  readily.  Fmthcr,  an-aiige- 
nieiits  are  made  liy  which  iiie  variations  in  the 
flow  are  equalised,  and  in  this  way  the  electrolytic 
process  is  applied  to  a  clear  tank  effluent  with  a 
unifonii  rate  of  flow.  A  series  of  tests  were 
made,  and  the  conclusions  arrived  at  were  that, 
if  the  treatment  is  adapted  to  the  character  of 
the  sewage,  an  effluent  will  be  obtained  stable  in 
charact-er  and  with  the  bacterial  content  reduced 
to  a  minimum.  As  a  matter  of  fact,  out  of  tlie 
thirty-seven  tests  for  slai)ility  which  ai'e  recorded 
only  four  gave  100  per  cent  stability,  while  the 
remainder  vary  from  2  per  cent  to  GO  per  cent, 
with  an  average  of  under  23  per  cent.  These 
results  fall  far  short  of  what  is  required  in  a  satis- 
factory effluent,  and  we  should  e.\pect  a  chemical 
analysis  to  indicate  the  presence  in  these  effluents 
of  a  large  amount  of  organic  matter  which  would 
undergo  secondary  decomposition  at  a  later  stage. 
The  (i(Kit  of  operation  for  electric  power  alone  is 
calculated  at  about  9s.  per  1,000,000  gallons  oF 
a  sewage  the  volume  of  wiiieli  is  aliout  53  gallons 
per  person  per  twenty-four  hoiu's.  If  this  is  con- 
verted to  a  sewage  of  30  gallons  per  person  per 
day  the  cost  would  be  at  the  rate  of  about  16s.  8d. 
per  1,000,000  gallons,  and  to  this  must  be  added 
the  cost  of  supervision,  sludge  disposal,  and  re- 
newals in  connection  with  the  electrodes  in  order 
to  an-ive  at  a  correct  estimate  of  the  total  cost  of 
disposal  by  this  method. 

There  is  another  point  in  connection  with  whicli 
further  information  would  be  useful,  and  that  is 
the  process  which  takes  place  in  the  sewage,  due 
to  the  electrolytic  action,  by  which  the  effluent 
is  supposed  to  be  rendered  stable  and  at  the  same 
time  practically  sterile.  The  test.s  show  that  on 
the  average  86  per  cent  of  total  bacteria  and  97'7 
per  cent  of  acid-fonning  bacteria  v\ere  removed 
by  the  process.  The  final  effluent  is  dischai'ged 
into  a  small  creek,  whicii  is  always  dry  except 
during  rainy  periods,  but  no  chemical  analysis 
of  the  effluent    is    given,  nor  is  any  information 


supplied  as  to  the  condition  of  the  creek  except 
the  general  statement  that  there  have  been  no 
complaints  i>f  any  kind.  So  far  as  we  can  judge 
from  tlie  information  available,  the  system 
appears  to  consist  mainly  of  a  process  of  sterili- 
sation in  which,  by  the  us©  of  electric  current, 
the  bulk  of  tlie  bacteria  are  destroyed.  If  this  is 
so  the  principle  involved  is  the  exact  opposite  of 
the  biological  method,  where  the  bacteria,  and 
particuliirly  the  nitrifying  organisms,  are  culti- 
vated t<-)  the  utmost  extent  as  in  the  case  rrf  per- 
colating filters  or  slate  beds,  or  the  activated 
sludge  process.  All  scientific  investigation  of 
recent  years  has  shown  that  biological  metliods 
of  sewage  purification  are  natural  methods,  and 
to  our  mind  any  system  in  w-hich  f.lie  bacteria,  are 
almost  wholly  destroyed  cannot  well  bo  a  natural 
metliod.  ■  For  tliis  reason  we  must  confess  that 
the  results  recorded  here  fail  to  remove  the 
scejiticism  with  which  we  regard  the  electrolytic 
system.  If  the  requirements  of  the  case  are 
limited  to  the  removal  of  ])ailicii':eiiic  bacteria,  this 
could  pi-ohahly  be  ei^ected  willi  nmrli  less  expense 
by  a  simple  process  of  cliluiiiuili<jH  with  bleacli- 
ing  powder,  such  as  is  already  in  use  in  a.  iiiniii»  r 
of  cast's  both  for  sewage  a,nd  for  water. 


The  Surveyors' 


On  Monday  hist,  the  meinbers 


institution.  "f  the  Surveyors'  Institution 
Were  ]iriviloged  to  hear  a  most 
inleivsiiug  address  from  their  new  president-,  Mr. 
John  Hanson — who  is,  hy  the  way,  the  first 
president  of  the  institution  to  be  chosen  from  the 
great  county  of  york'sliire.  The  address  dealt 
entii'ely  with  the  various  eHecIs  of  (he  war  on  the 
profession.  These  have  Ihhui  vei'v  far-reaching 
indeed,  both  iis  regards  tlie  number  of  men  who 
have  given  up  their  ordinary  business  to  join  the 
Colours,  and  as  regai-ds  lack  of  employment  and 
novel  kinds  of  practice.  The  statistics  wliieh 
Mr.  Hanson  gave  of  the  numbers  of  those  con- 
nected with  the  institution  who  are  serving  in  the 
naval  and  military  forces  of  the  Crown  were 
really  rernai-kable.  Out  of  a  total  membership  of 
al)out  5,000,  many  of  whom  have  passed  military 
age  or  ai-e  otherwise  incapacitated  from  servic(', 
no  fewer  than  1,387  are  with  the  Colours — a  ici'ovd 
of  which  the  institution  as  a  body  may  be  justly 
proud.  The  personnel  of  the  institution  is  also 
being  affected  by  the  comparatively  small  number 
of  candidates  who  have  presented  themselves  for 
examination  since  the  outbreak  of  wai-.  As  an 
evidence  of  the  patriotic  spirit  of  the  younger 
members  of  the  profession  this  is  entirely  satis- 
facory,  but,  inasmuch  as  the  institution  is  accus- 
tomed to  look  to  its  examinees  for  the  main- 
tenance of  its  membership,  any  circumstances 
tending  to  reduce  their  number  must  be  regarded 
as  adversely  affecting  its  prosperity  for  the  time 
being.  Mr.  Hanson  was  not  inclined  to  be  in  the 
least  ])essimistic  about  this  matter,  however,  and 
wo  agree  with  him  in  believing  that  a  fuller  pros- 
perity than  ever  will  be  attained  with  the  advent 
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of  peace.      lu  dealing  with  the  effect  of  tlie  war 
on  employment,  it  was  only  natural  that  reference 
should    have  been  made  to  the    large  reduction 
that  has  been  effected  ni  the  Government  valua- 
tion staff.     Much  sympathy  will  be  felt  with  the 
request  addressed  to  tlie  Govenunent  to  do  what 
It  can  to  reduce  the  inevitable  hai'dship  by  insist- 
mg  that  competent  men  from  the  dismissed  staff 
shall  be  looked  upon  a.s  having  a  prior  claim  upon 
all  vacancies  in    other  departments  which    they 
ha^ve  the  necessary  qualihcations  ox  ability  to  fill. 
The  second  pait  of  iVir.  Hanson's  address  dealt 
with  the  main  points  in  regard  to  which  the  wai- 
and     the     consequent    special     legislation     have 
affected  the  work  of  surveyors.    Perhaps  the  most 
nnportant  Act  that    has   been  passed    from  the 
surveyor's   point  of  view  is   the    Defence  of   the 
Kedm  Consolidation  Act,  by  which  authority  is 
given  to  intei-fere  with   private  property  where 
consideration  of  public  safety  and  the  defence  of 
the  realm  demand  such    action.       The  Act  con- 
tains no  provision  for  compensation,  which  cannot 
therefore  be  claimed  as  of  right  against  the  Crown. 
But  this  matter  has  not  been  overlooked,  aiid  a 
Eoyal  Commission  of  Inquiry,   dated  lAIarch  81, 
19]  5,   has    been    issued    appointing    Mr.    Hem-y 
Edward    Duke,    k.c,    and     Sir    James    Thomas 
Woodhouse,   and  Sir  Matthew  Yemmill  Wallace 
to  inquire  and  detennine  and  to  report  \\-hat  sums 
in    cases    not    otherwise    provided    for    ought   in 
reason  and  fakness  to  be  paid  out  of  the  public 
funds   to  .  applicants   (not   being  subjects   of  any 
enemy  State)  who   are   resident   or   carrying   on 
business  in  the    United    Kingdom,  in  respect  of 
direct  and  substantial  loss  incuired  and  damage 
sustained  by  t.hem  by  reason  of  interf'ereuce  with 
their  property  or  business  in  the  United  Kingdom 
through  the  exercise  by  the  Crown  of  its  rights 
and  duties  in  the  defence  of  the  realm.      Thus  it 
is  to  be  noted  compensation  is  not-  of  right,   but 
of  grace,  but  there  will  be  general  confidence  that 
individual  property  o\\ners  who  may  be  affected 
will    be  fairly  treated    by  this  tribunal    and    the 
Crown.      Exercise  of  the  po«-ers  conferred  by  this 
Act  has  necessitated  the  calling  in  of  sui'veyors 
throughout  the  countr_)-,  and  thus  provided  work 
at  a  tune  when  it  has  been  most- opportune  and 
acceptable  to  the  profession. 

*  *  .         .  ^c 

Sewage  Disposal  I"  spite  of  the  spread  of 
by  Incineration.  '^i;;;^^''edge  of  sanitation  cases 
still  occur  frequently  in  «-]iieli 
if  is  apparent  that  it  is  the  discharge  from  watur- 
closets  alone  which  is  considered  dangerous  to 
health,  and  all  other  liquid  wastes  are  treated 
as  innocuous.  The  pipes  and"  drains  for  convey- 
ing wastes  from  baths  and  lavatories,  and  even 
from  sinks,  iu-e  often  constructed  in  the  most 
])erfunctor>-  manner,  and  the  wastes  themselves 
allowed  to  fiow  into  watercourses  or  rain-water 
drains,  with  the  inevitable  result  that  sooner  or 
later  a  nuisance  is  created  and  a  state  of  affairs 
detrimental  to  healt.h  arises.  In  other  cases  the 
absence  of  water-closets  has  been  considered  aii 
.  advantage  in  the  disposal  of  other  domestic 
w-aste  liquids,  whereas,  of  course,  it  is  actually  a 
disadvantage.  Some  such  ideas  must  exist,  we 
fear,  in  the  minds  of  those  who  advocate  burning 
as  a  method  of  sewage  disposal,  and  particularly 
in  connection  with  the  process  so  ably  described 
in  the  paper,  printed  elsewhere,  upon  the 
"  Destructive  Distillation  of  Fsees."-  This  paper, 
which  was  read  at  a  recent  meeting  of  the  Insti- 
tute of  Sanitary  Engineers,  is  a  valuable  contri- 
bution to  the  literature  of  sewage  disposal,  as  it 
deals  with  a  method  which  has  been  heai-d  of  on 
several  occasions,  but,  so  far  as  we  are  awai-e,  has 
not  been  described  so  thoroughly  as  in  the  pre- 
sent case.  It  is  undoubtedly  an  excellent 
process,  and  very  efficient  from  a  sanitaiw  point 
of  view  so  fai-  as  the  disposal  of  the  solids  is 
concerned,  but  it  will    be  very  dangerous    if    the 


impression  is  alluwed  to  exist  that  this  system, 
in  itself,  forms  a  complete  method  of  sewage 
disposal. 

This  system  has  Ijoeii  used  in  connection  with 
at  least  one  militaiy  Ciun[),  and  is  undoubtedly 
an  efficient  method  of  disposal  for  the  contents 
of  pails  under  the  conservancy  system  of  sanita- 
tion. Brtt  in  addition  to  tlie  exi)ense  of  installing 
and  running  this  distillation  plant  there  is  the 
high  cost  of  cartag;e  of  the  contents  of  the  pails 
to  the  plant,  and  all  this  could  be  avoided  by 
installing  water-closets  and  connecting  them  t<j 
the  drains,  which  are  required  in  any  case  for  tlie 
•slop  water.  Eurther,  the  tanks  and  fillers 
requu-ed  for  the  treatment  of  the  slop  water  would 
jjrobably  serve,  without  any  extra  outlay,  for 
dealing  with  the  additional  sewage  from  the 
water-closets,  iis  the  latte.r  would  facilitate  the 
bacterial  action  which  is  essential  to  the  pro- 
duction of  a  satisfactoiy  final  etfiuent).  This 
question  was  discussed  in  considerable  detail  in 
a  paper  on  "  Cajup  Siuiitatiou  "  which  was  read 
by  Prof.  Kenw(jod  at-  the  Sanitary  Congress  at 
Brighton  in  September,  and  printed  in  these  pages 
on  September  10th.  It  is  clear  that  this  system ' 
of  destructive  distillatioai  csmnot  deal  with  liquid 
wastes,  and  for  this  reiison  it  cannot,  be  considered 
as  a  complete  method  of  sewage  disposal.  On 
the  other  hand,  its  efficiency  in  dealing  with 
sewage  solids  is  practically  established,  and  there 
is  ample  scope  for  its  application  in  the  disposal 
of  the  lai'ge  quantities  of  sewage  sludge  which 
are  daily  jjroduoed  in  the  large  number  of  sewage 
works  ail  i>\vv  the  countrv. 


Public  Health 
Administration. 


It   is    just   forty    years    since 
tlie    great    Public    Health    Act 


f  1875,  which  may  be  described 
as  the  founda.tioii  of  the  fabric  of  modern  sanitai'y 
law    and    adniinistration    in    this    country,   was 
passed.       Since    that  date,  however,  the  science 
of  preventive  medicine  has  made  such  enormous 
strides,    and  the  social  aspect  of  public  hj^giene 
has  been  forced  into'  such  prominence,  that  at  the 
present  time  our  code  of  puljlic  health  law  is  no 
longer  comprised    in  a  single  Act,  but  is    to    be 
found    in    a  large  number  of    complex  statutes. 
Moreover,  the  several  authorities  that  at  present 
exist  in  England  a.nd  Wales  for  local  government 
purposes  are  all  the  creatures  of  modem  Acts  of 
the    Legislature.      Thus,   county    coimcils    were 
brought  into  being  by  the  0]3eration  of  the  Local 
Government    Act,    1888,   by    which    the    county 
boroughs  were  also  constituted ;  and  the  govem- 
ment  of  the  non-county  boroughs  was  profoundly 
affected  by  the  passing  of  the  Municipal  Cori)ora- 
tious    Act,   1882.       Both    county    boroughs    and 
boi-ougiis  ;u-e  urban  sanitai'y  districts  for  the  pur- 
l)Oses  of  the  Public  Health"  Act,  1875,  which  Act 
also  brought  into  beuig  urban  and  lairal  sanitary 
districts,  other  than  boroughs.     The  name  of  the 
latter  was   changed    to    ruban  districts  or  rural 
districts  by  the  Local  Government  Act,  1894,  by 
which  were  established  the  urban  district  councils 
and    rural    district  councils  of    the    present   day. 
This   brief  siu-vey  is  sufficient  to  show  that  the 
student  of  modem    public  health  administration 
is    faced    with    a    subject    of    great    complexity. 
I'^nfortunately  the  text-books  which  have  hithei-to 
been  \\-ritten  have  nearly  all  dealt  with  the  matter 
either  from  a  purely  legal  or  a  purely  practical 
point  of  view.      Now,  however,  a  book*  has  been 
published  from  the  pen  of  Mr.  B.  G.  Bannington, 
the  inspector  of  nuisances  for  the  County  Borough 
of   West   Ham,  which    treats    the    public    health 
depai'tment    as    an    administrati\'e    unit    of    the 
system  of  local  govei-nment.       He  has  done  his 
work  well,  and  we  cordially  recommend  it  to  the 
notice  of    health  officials  who  wish  to    have  an 
intelligent    knowledge    of    the    gigantic    national 
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system  of  which  they  form  a  part.  Not  the  least 
interesting  chapter  of  a  book  that  holds  the  atten- 
tion tlu-oughout  is  the  final  one  on  the  need  for 
reform.  This  is  suggested  chiefly  in  the  direction 
of  a  codification  and  simplification  of  public 
health  law.  Tlie  establishment  of  a  central 
department  of  public  health,  ■nith  a  responsihle 
^linister  of  Cabinet-  rank,  is  imotlier  possible 
reform,  which  is,  however,  by  no  means  so  ui'.gent. 
The  nett  result  is  lliat  altiiougli  public  lienltli 
administration  is  undoubtedly  more  cfiieient  than 
it  was,  there  are  still  many  imperfections  in  the 
machme.  In  making  such  an  able  and  impartial 
survey  JMr.  Bannington  has  performed  a  ptiblic 
service. 

*  »  » 

lUx'cnfc  discussions  on  the 
War  Economies,  possibility  of  effecting  economics 
in  the  expenditure  of  local 
authorities  have  tended  to  bring  out-  more  iind 
more  cleai-ly  the  fact  that  it  is  to  small  matters 
of  detail  rather  than  to  the  saving  of  large 
amounts  in  regard  to  single  items  that  attention 
should  be  paid.  'i'his  point  was  once  more 
emphasised  throughout  the  excellent  ]ia])er  on 
the  subject  which  was  read  last  Saturday  i)ef(>re 
the  Lower  Thames  Valley  District  Surveyors' 
Association  by  Mr.  Edward  Willis,  the  engineer 
and  surveyor  to  tho  Cliiswick  Urban  District 
Council.  In  considering  possible  economies  in 
this  detailed  manner  it  is  inevitable  that  chief 
attention  should  be  directed  to  the  engineer's 
depai+ment — the  gi-eat  spending  depai-tment  of 
every  local  authority.  But,  as  ISIr.  Willis  pointed 
out,  if  the  engineer  and  surveyor  realises  the 
absolut'e  necessity  at  the  present  time  of  reducing 
local  expenditure — as,  indeed,  who  does  not '' — 
and  is  allowed  a  fairly  free  hand  in  the  matter, 
material  savings  should  result.  There  is  a  tcTi- 
dency  in  some  qu;u'tei"s  for  members  of  local 
authorities  themselves  to  insist  upon  certain 
forms  of  so-called  economy  against  the  advice  of 
the  engineer.  This  practice  is  greatly  to  be 
deprecated,  inasmuch  as  it  is  quite  impossible  to 
judge  of  the  propriety  oi  such  economies  without 
tecimical  knowledge.  In  the  case  of  highway 
maintenance,  for  exami)le,  there  is  always  a 
possibility  that  an  immediate  and  temporary 
saving  may  be  more  than  counterbalanced  by  an 
ultimate  and  peiinanont  loss.  ^Moreover,  in  the 
case  of  main  roads,  we  strongly  agree  with  Mr. 
Willis  that  no  economies  should  l>c  exercised  in 
regard  to  actual  repair  when  this  is  needed,  for 
at  the  present  time  it  is  a  matter  of  national 
importance  that  these  highways  should  he  kept 
in  a  thoroughly  efficient  condition.  As  an 
example  of  saving  by  attention  to  detail,  Mr. 
Willis  cited  the  reairangcment  he  has  effected  in 
regard  to  the  scavenging  of  tho  district  for  which 
he  is  responsible,  the  effect  of  the  alteration  being 
to  save  the  wages  of  five  men,  tog(;ther  with  the 
daily  cost  of  one  horse  and  van.  His  paper  was 
exceexlingly  suggestive  as  to  possilile  economies 
in  detail  in  many  branches  of  administration,  and 
we  are  confident  that  if  his  suggestions,  so  far  as 
applicable,  were  cairied  out  in  every  district,  the 
(,.(.]  -■iving  would  be  most  substantial. 

*  *  ♦ 

„     _..,.  That    the     purity     of    river 

River  Conditions  ,  i       ij      u'  •„   «i  . 

uaters     should     be     seriously 

in  Lancashire.         m     i   j  u      j;    ...... 

affected    as    a    result    of    war 

conditions  would  indeed  be  a  deplorable  thing,  but 

there  is  every  reason   to  believe  tiiat  nothing  of 

the  kind  lias  happened.      The  complaint  was  made 

recently  by  Alderman  T.  Rothwell,  a  member  of 

the  Mersey  and  IrwcU  Joint  Committee,   in  his 

annual  report  to  tlio  Bury  Town  Council  on  the 

work  of  the  committee.      His  statement   is  that 

tbe  purity  of  the  rivers  has  gone  baek  from  seven 

U>  ten  years,  and  he  ascribes  this  to  the  difficulty 

in    obtaining    chemicals.       "  The    base    of    the 

chemicals  used  in  the  purification  of  sewage  and 


rnanufacturei-s'  waste,"  he  proceeds  to  say,  "is 
also  the  base  of  explosives,  and  naturally  the 
bulk  has  gone  to  what  is  at  present  the  most  vital 
side.  "  Precisely  what  authority  Alderman  Roth- 
well has  for  his  alarmist  asseverations  we  do  not 
pretend  to  know.  He  occupies  a  responsible 
position  as  a  member  of  the  RIersey  and  Invell 
Joint  Committee,  and  his  report  has  naturally 
attracted  attention.  Inquiries  that  have  becii 
made  would  seem  to  prove  that  there  uxo  few  if 
any  grounds  for  disquietude  with  respect  to  the 
condition  of  the  rivers  and  streams  in  the  district. 
It  is  agreed  that,  chiefly  owing  to  the  prolonged 
drought,  the  waters  do  not  present  a  favourable 
appearance.  It  is  also  admitted  that  a  shortage 
of  labour  has  aft'octed  the  condition  of  the  tanks, 
but  on  the  other  hand  it  is  stated  that  the 
chemicals  used  for  purification  puiiioses  form 
only  a  vei-y  small  i)r()portion  of  those  used  by  the 
War  Depai-tment.  'J'o  draw  from  the  conditions 
|irevailing  a  general  conclusion  that  the  purity  of 
tlio  rivers  has  gone  l)ack  from  seven  to  ten  years 
is,  happily,  quite  erroneous.  The  recent  abund- 
ant rainfall  will  jjrobably  have  tlie  desired  effect 
of  bringing  back  the  rivers  to  a  normal  condition. 


Salcombe  '".]•'"    '"tf^i'e'^^ts    of    the    l^n 

Surveyorship.  •'■"'didates  who  applied  for  the 
a])])ointment  of  acting  surveyor 
and  inspectca-  of  nuisances  to  the  Urban  District 
Council  of  Salcombe,  Devon,  wc  cannot  refrain 
from  entering  a  mild  protest  against  the  maimer 
in  which  the  appointment  is  made.  Public 
advertisements  wei'e  issued,  and  in  reply  ten 
applications  were  received.  In  addition  to  these, 
Mr.  T.  W.  Latham,  a  resident  in  the  neighbour- 
ing district  of  Kingsbi'idge,  wrote  offering  his 
services  in  the  event  of  the  council  expei'iencing 
any  difficulty  in  obtaining  suitable  applications, 
although  he  wished  it  clearly  to  be  understood 
that  he  did  not  wish  to  stand  in  the  way  of  any 
pei-son  who  applied  for  the  office.  It  goes  with- 
out saying  that  no  complaint  is  made  of  this 
well-intentioned  offer,  but  we  do  complain  of  the 
fact  that  the  council  appointed  Mr.  Lathaan  in 
spite  of  the  fact  that  there  were  ten  applications 
before  them.  It  may  be  said  that,  having  regard 
to  the  smallness  of  the  salary  and  the  temporary 
nature  of  the  appointment,  the  matter  is  one  of 
trivial  consequence.  This  may  be  so  from  the 
point  of  view  of  the  public,  particularly  as  we 
understand  that  Mr.  Latham  is  unexceptionable 
from  the  point  of  view  of  efficiency,  but  to  the 
candidates  concerned  the  matter  is  of  great 
importance,  inasmuch  as  they  were  put  to  the 
ti'ouble  and  inconvenience  of  preparing  applica- 
tions and  collecting  testimonials — trouble  and 
inconvenience  which  might  have  been  avoided  by 
refraining  from  advertising  until  it  was  quite 
certain  that  the  appointment  would  be  made  from 
among  the  suitable  applicants. 


Damage  to  Roads  by  Military  Traffic. — The  Chan- 
cellor of  the  Exchequer  was  asked  in  the  House  of 
Commons  on  Tuesday  if  he  was  aware  that  damage 
was  being  done  to  the  roads  near  mUitary  camps  by 
traction  vehicles  conveying  war  outfit,  and,  if  no 
further  grants  were  made  to  local  authorities  by  the 
Road  Board  as  was  proposed  by  Clause  41  of  the  Finance 
(No.  3)  Bill,  whether  he  would  take  steps  to  prevent 
tlie  e.xpense  of  re))airing  the  damage  from  falling  on 
tlie  ratepayers.  Rejilying,  Mr.  McKenna  said  that 
cases  of  damage  done  by  militaiy  traffic  to  roads  in 
the  neighbourhood  of  camps  were  considered  by  the 
War  Office,  and  steps  had  been  taken  to  secure  that 
proper  contributions  were  made  to  the  cost  of  repairs 
out  of  Army  funds.  Clause  41  of  the  Finance  Bill 
would  have  no  effect  wliatever  on  existing  practice  in 
that  respect.  Asked  whether  the  undertaking  of  a 
[n-oper  proportion  of  expenditure  by  the  War  Office 
extended  to  the  imrcased  user  of  roads  throughout 
the  country  owing  to  military  operations,  Mr. 
McKenna  said  lie  thought  the  question  should  be 
addressed  to  the  War  Office. 

B* 
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Hudderslielfi  War  Hospital. 

TOWN'S   UNIQUE  GIFT  TO  THE   MILITARY   AUTHORITIES. 


When  first  the  War  Office  contemplated  taking  over 
certain  Huddersfield  schools  suitable  for  conversion 
into  military  hospitals  the  proposal  was  heartily  re- 
sponded to  by  the  corporation  and  the  managers  of 
private  sehoois,  with  tlie  result  that  General  W.  W. 
Kenny,  Northern  Command,  York,  along  with  mem- 
bers of  the  staff,  visited  Plnddersfield  and  examined 
several  of  the  principal  schools  in  the  borough. 
Greenhead  High  School  for  Girls  and  Church  schools 
recently  erected  at  Marsh  were  eventually  selected. 
On  hearing  of  this  decision  tlie  corporation,  as  well 
as  the  managers  of  the  Marsli  school,  placed  iho 
buildings  at  the  disposal  of  the  War  Departraenl. 

Upon  further  consideration  of  the  alterations  neccs- 
.sary  to  convert  these  modern  institutions  erected  for 
educational  purposes  into  suitable  hospitals  for  (lie 
wounded,  and  their  reinstatement  to  the  original  con- 
dition, it  was  felt  that  the  cost,  as  well  as  the  incon- 
venience whicli  the  proposal  involved,  did  not  warrant 
the  expenditure  required  to  iida]it  the  s<'lioiils  fui- 
hospital  purposes — tlie  fact  bring  tli;it  Ihc  buildings 
were  inadequate. 

On  realising  the  decision  arrived  at,  and  notwith- 
standing the  enormous  auumnt  of  hard  work  already 
done  in  many  ways  connected  with  tlic  war,  as  well 


Mold-green;  but  the  whole  building  contract  was  let 
to  the  former  firm. 

A  large  proportion  of  the  work  connected  with  the 
building  and  equipment  of  the  hospital  has  beeai 
carried  out  by  local  firms,  and  everyone  connected 
with  the  scheme  is  to  be  congratulated  upon  the 
speed  and  satisfactory  manner  in  which  the  work 
has  proceeded,  especially  when  it  is  borne  in  mind 
that  a  period  of  only  about  two  nioiiili-  h;i-  chiii.?ed 
between  the  commencement  of  IhiiMkm^  .i|M'i;iliniiK 
and  handing  over  to  the  War  Dep.n  1  iii> nt  the  lios- 
pital  fully  equipped  ready  for  occiqialioii  of  the 
womided. 

At  the  conclusion  of  the  war  the  War  Department 
will  return  the  buildings  and  equipment  to  the  Hos- 
]iital  Committee. 

In  addition  to  the  erection  of  the  hospital  buildings 
tlie  lesidence  known  as  "  Royds  Hall,"  situate  in 
clo.se  proximity,  has  been  converted  into  nurses' 
quarters. 

The  total  estimated  cost  of  erecting  the  hospital 
buildings,  furniture  and  equipment,  is  £22,0(M),  and 
the  whole  of  the  work  has  l)een  supervised  by  the 
engineer,  Mr.  K.  F.  Campbell. 

The  hospital   has   been   designed    to    accounuodato 
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as  a  largt-  amount  of  funds  raised  for  tiie  need  ot 
our  wounded  as  well  as  those  ot  our  Allies,  the 
originators  of  the  scheme,  with  his  Worship  the 
Mayor,  heartily  joined  in  the  movement  of  providing 
an  up-to-date  hospital,  fully  equijjped.  with  the  result 
that  a  sufficient  sum  was  at  on-ce  rai.'^ed  to  enal)lc 
the  hospital  scheme  to  be  put  forward  with  all  jjossible 
speed. 

A  committee  was  formed,  and  with  the  con.sent  of 
ihe  town  council  the  services  of  the  borough  engi- 
neer, Mr.  K.  F.  Campbell,  m.tnst.c.e.,  m.i.e.e.,  wlio 
has  had  a  large  experience  in  the  construction  of 
hospitals,  were  requisitioned  by  the  committee,  and 
he  prepared  the  hospital  scheme  in  all  its  details. 

The  site  .selected — a  most  excellent  one  for  the 
purpose— was  that  at  Royds  Hall,  and  upon  the  cor- 
poration being  asked  for  their  approval,  their  sanc- 
tion was  cordially  and   unanimousl.y  given. 

Before  submitting  the  .scheme  to  the  War  Office  it 
was  considered  desiralde  to  call  in  the  services  (if 
Prof.  G.  Sims  Woodhead.  who  has  charge  of  the 
Pathological  Laboratory,  New  Medical  Schools,  (^am- 
In-idge,  and  who  has  taken  such  a  leading  part  in 
connection  with  most  of  the  hospitals  erected  since 
the  war  commenced.  Prof.  Sims  Woodhead  viewed 
the  site,  an-d  approved  of  the  plans  prepared.  Subse- 
quently the  i)lans  wrrr  sid)mitted  to  the  War  Depart- 
ment and  to  the  headquarters  of  the  Northeiii  Com- 
ii^and,  who  also  api)rovcd  of  them,  and  within  a  fort- 
night of  the  committee  giving  instructions  for  the 
work  to  ju-oceed  tenders  were  acceiited  and  the  con- 
tractors had  connnciuod  operations  on  the  ground. 

The  priTicipal  building  contractors  are  Messrs.  John 
Radcliffe  &  Sons,  builders,  St.  John's-road,  Hudders- 
field. and   Messrs.  11.   llolliirgworth   &  Sons,   joiners. 


:.Otl   patients,    with    the    requisite    ac( ninHliition    fi}r 

the  administrative  staff. 

The  following  is  a  description  of  the  hospital  liuild- 
ings,  which  consist  of  ten  wards,  together  with  ad- 
ministration block,  kitchen  block,  operation  block, 
R.A.M.C.  block,  pack  store,  recreation  block,  mor- 
tuary, hospital  supply  block,  disinfecting  block,  with 
lioiler-hopse  adjoining. 

All  the  buildings  are  constructed  with  framing  in 
timber  on  brick  foiradations,  asbestos  walls  imper- 
vious to  weather,  with  boarded  roofing  covered  with 
Ruberoid — a  bituminous  weatherproof  sheeting  whi<'h 
is  lai.gely  fire-re.sisting. 

The  heating  and  sanitary  provisions  arc  on  tlie 
most  improved  sy.steni.  and  the.y  have  to  be  oi)eratcd 
with  care  and  discretion  b.v  a  responsible  officer. 
AU  the  rooms  are  lighted  with  electricity  obtained 
from  the  corporation  mains. 

The  whole  of  the  wards  face  almost  due  south,  and 
tlie  general  arrangement  of  the  various  Iniildings  is 
similar  to  the  hospital  recently  erected  at  Cambridge 
for  "  open-air  treatment,"  the  front  of  all  w-ards 
being  entirely  open  and  fitted  with  canvas  blinds 
of  special  design  w-hich  can  be  used  as  an  awning 
for  protection  against  the  sun,  or  drawn  down  verti- 
cally to  enclose  the  wards  during  inclement  weather. 

The  hospital  is  arranged  on  thv.  following  lines:  — 

There  is  about  J  mile  of  wards  split  up  into  five 
blocks  of  buildings  running  east  and  w'ost.  Each 
block  faces  south,  and  is  divided  up  into  three  por- 
tions. The  blocks  vary  in  length  from  3H)  ft.  to 
395  ft.  They  are  all  2l'ft.  wide,  and  12  ft.  9  in.  to 
the  ridge  of  the  roof.  In  each  block  is  a  western 
and  an  eastern  ward.  All  the  wards  on  the  east  side 
have    accommodation    for   fifty    beds   each,    and    the 
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western  wards  tliirty-four,  thirty-six,  forty-four, 
sixty-eight,  and  sixty-eight  beds  respectively.  In 
connection  with  seven  of  the  hirger  wards,  and  situate 
in  the  centre  of  the  same,  is  an  "  exatninatioa  room." 
At  the  end  of  each  Avard  are  two  private  wards  (for 
use  in  such  cases  as  cannot  be  put  into  open  wards), 
ward  kitclien,  pantry  and  linen  stores,  three  bath- 
rooms, and  men's  lavatories. 

Separate  inclined  covered  ways,  5  ft.  in  width,  give 
access  to  the  various  wards,  and  between  these  corri- 
dors are  situate  sluice  departments  for  each  ward 
and  water-closets  for  the  patients.  Common  to  both 
wards,  these  covered  ways  lead  direct  to  the  kitchen 
iilock.  and.  in  consequence  of  the  fall  of  the  ground 
and  the  various  block.-,  being  on  different  levels,  all 
covered  ways  connecting  the  various  blocks  are  in- 
clined at  an  easy  gradient^there  are  no  st«;ps  at  all. 

STRUCTUBAI,    DETAILS. 

The  wiirds  are  enclosed  on  the  east,  west  and  uortli 
sides,  but  the  south  side  is  entirely  opeji  to  sun  and 
air  except  for  a  low  fence,  18  in.  in  height,  above 
the  floor  level  to  the  front  of  the  same,  and  as  a 
precaution  against  rain.  &c.,  blinds  are  provided 
wliich  can  be  let  dowix  as  an  awning  for  ]>rotection 
against  tlie  sun  or  drawn  down  vertically  to  enclose 
the  wards,  if  necessary,  in  very  bad  weather,  and 
also  to  keep  out  the  rain. 

Within  each  ward  are  two  parallel  rows  of  beds. 
During  very  bad  weather  or  a  southern  gale  the  front 
beds  can   be   drawn   hack,   the   passage   between   the 


ADMINISTRATIVE   BLOCK. 

The  administrative   block   is   situate  near    to    the 
entrance.    It  is  161  ft.  long  by  21  ft.  wide,  and  con- 


HuDDKK.slUJiLD     WaP.    Hu^rllAL: 

Internal   View    op   Ward — Equipped. 

tains    receiving-room,    registrar    and    clerk's    office, 
quarters    for    the    officer    in    charge,  doctor's  room. 


Huddersfield  War  Hospital:    Plan. 


beds    being    lessened    or    entirely  done    away  with. 
Wooden   lagged  paths  connect  all   buildings. 
kitchen  block. 

This  block  is  93  ft.  in  length  and  21  ft.  in  width. 
In  cross-section  it  is  practically  the  same  height  as 
the  wards. 

The  whole  of  the  cooking  is  carried  out  under  im- 
proved conditions  by  means  of  ranges  and  other 
appliances  approved  by  the  War  Office.  Large  boilers 
are  used  for  cooking  soups  and  vegetables.  There 
are  heated  tables  for  carving,  apparatus  for  warming 
the  plates,  and  large  roasting  ovens.  There  is  a 
scullery  adjoining  the  kitchen  fitted  up  with  all  the 
nece.ssary  sinks,  &c.,  and  ample  storeroom  for  milk. 
bread,  meat,  vegetables,  groceries,  &c.,  and  a  special 
room  for  the  cook,  and  the  necessary  coal  and  coke 
stores,  and  lavatory  accommodation  for  the  staff. 
The  covered  ways  from  the  various  wards  lead  direct 
to  the  kitchen  block. 


waiting-room,  clinical  laboratory,  matron's  sitting- 
room  and  bedroom,  officers'  mess,  with  all  the  neces- 
sary baths,  lavatories,  &c.,  complete. 
operation  block. 
The  operation  block  is  situate  in  close  proximity 
to  the  wards,  and  is  connected  by  a  covered  way  5  ft 
wide.  It  is  50  ft.  long  by  28  ft.  wide,  somewhat  higher 
than  the  wards,  and  contains  X-ray  and  Rontgen 
apparatus  room,  anesthetic  room,  operating  roorn, 
sterilising  room,  preparation  room,  cloak-room,  surgi- 
cal store,  and  a  room  for  photo-developing  purposes. 
The  walls  and  ceilings  are  finished  in  fibrous  plaster; 
all  angles  are  rounded,  and  all  walls  and  ceilings  are 
distempered.  The  windows  are  designed  to  give  free 
access  to  the  fresh  air  when  the  room  is  not  in  use. 
The  operating  room,  anagsthetic  and  Rontgen  ray 
rooms  are  lighted  from  above  as  well  as  from  the 
north,  and  the  whole  is  fitted  with  the  very  latest 
and   most  up-to-date   surgical   appliances. 
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HOspiTAr.   >rprjLY   block. 

The  hospital  supply  block  is  situate  at  the  east 
end  ot  the  wards,  and  is  100  ft.  long  by  28  tt.  wide, 
and  ample  accommodation  is  provided  for  the  storage 
of  clean  linen  ajid  utensils.  All  the  rooms  are  heated 
by  stoves  and  finished  in  a  suitable  manner. 

R.A.M.C.    QUARTERS. 

The  quarters  of  the  E.A.M.C.  are  situate  on  the 
north  side  of  the  carriage  drive,  near  the  entrance, 
opposite  the  administrative  block,  in  a  building  160  ft. 
long  by  21  ft.  wide,  and  comprise  dining  and  day 
■  uonis,  sleeping  quarters  with  bunk  accommodation 
for  sixty  men,  two  bath-rooms,  store-room,  water- 
closets,  and  lavatory  aoeonunodation. 

TACK    STORE. 

The  pack  store  is  situate  near  the  R.A.M.C.  quarters. 
The  building  is  50  ft.  long  by  21  ft.  wide,  and  is  fitted 
up  witli  racks  divided  into  cnmpartmonts  nimibere<l 


lounge  fitted  up  under  conditions  generally  acceptable 
to  War  Office  regulations. 


The  new  hospital  was  opened  by  the  Mayoress  of 
Huddersfield  on  the  4th  ult.,  and  formally  handed 
over  to  Surgeon-General  W.  W.  Kenny,  deputy 
director  of  medical  services  in  the  Northern  Com- 
mand, for  the  use  of  the  War  Office  during  the  period 
of  the  war. 

In  the  course  of  the  proceedings  Mr.  .1.  H.  Kaye, 
J. p.,  representing  the  .subscribers,  said  their  grateful 
thanks  were  due  to  Mr.  Campbell,  the  lx)rough  engi- 
neer, who  gratuitously  supplied  all  the  plans  and 
specifications,  and  arranged  all  the  contracts  for  the 
carrying  out  of  this  work.  They  all  knew  that  the 
only  reward  Mr.  Campbell  sought  was  the  knowledge 
that  they  were  all  satisfied  with  the  result  of  his 
arduous  labours,  and  that  satisfaction  he  (the  speaker) 
knew  he  could,  in  their  name,  give  to  him. 
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to  receive  the  packs  and  equipment  of  the  wounded 
who  arrive  at  the  hospital.  It  is  healed  by  a  stove 
placed  in  the  centre. 

RECREATION    ROOM. 

The  recreation  room  abuts  upon  the  carriage  drive 
to  the  hall.  It  is  80  ft.  long  by  28  It.  wide,  and  con- 
tains a  large  room,  64  ft.  by  28  ft.,  two  small  rooms 
for  N.C.O.'s,  and  a  small  stage  for  impromptu  con- 
certs or  entertaiimient,  in  which  event  the  N.C.O.'s 
rooms  serve  as  retiring  rooms,  the  large  hall  being 
fitted  up  with  tables,  chairs.  &c.,  and  heated  by 
means  of  stoves. 

MOKTtTART. 

The  mortuary  is  situate  at  the  north  end  of  the 
site,  and  is  approached  from  the'  carriage  drive.  It 
is  68  ft.  long  by  28  ft.  wide,  and  contains  postrmortem 
room,  body  chamber  and  viewing  room,  and  is  fitted 
up  with  all  the  necessary  appliances. 

The  whole  of  the  buildings  throughout  are  lighted 
by  electricity.  The  heating  is  on  the  low-pressure 
hot-water  system,  and  a  separate  system  supplies 
hot  water  into  all  the  several  buildings. 

A  telephone  system  has  been  installed  with  a  cen- 
tral exchange  situate  in  a  small  office  near  the  ad- 
ministration block,  through  which  communication 
can  l)e  established  with  all  the  several  departments. 

ROYDS    HALL. 

The  hall,  until  recently  used  as  a  home  for  Belgian 
refugees,  has  been  adopted  to  provide  accommodation 
for  the  nursing  staff  at  the  hospital,  numbering,  for 
the  present,  about  forty-five  nurses. 

Several  rooms  have  been  temporarily  divided  into 
cubicles  to  provide  the  necessary  .sleeping  accommo- 
dation, so  that  practically  each  nurse  will  liavc  a 
separate  room   in   addition   to  the   use   of    the   large 


Surgeon-Geineral  Kenny,  who  followed,  referred  to 
tlie  celerity  with  which  everything  had  been  done, 
and  observed  that  he  had  received  the  greatest  assist- 
ance from  Mr.  Campbell. 


HOUSING  AT  TILBURY. 


LARGE  SCHEME   IN   PREPARATION. 

In  view  of  tlie  great  ]iie:?Mne  of  work  in  Tilbury, 
and  of  the  increasnig  demand  for  houses  for  the 
housing  of  transport  workers, and  others,  the  Tilbury 
Urban  District  Council  have  decided  to  adopt  an  ex- 
tended and  continuous  housing  policy.  At  a  special 
meeting  on  the  8th  inst.  the  council  appointed  Messrs. 
Pepler  &  Allen.  F.s.i.,  f.b.i.b.a.,  of  Howard  House, 
Arundel-street,  Strand,  as  consulting  architects,  and 
Messrs.  F.  J.  Winter,  m.s.a..  of  2  Heygate-avenue, 
Southend-on-Sea,  and  W.  J.  AVadman,  of  71  Jerning- 
hani-road,  New  Cr-oss.  S.E.,  as  acting  architect,  to  act 
in  conjunction  with  Mr.  S.  A.  Hill-Willis,  assoc.m. 
iNST.c.E.i.,  engineer  and  suveyor  to  the  council,  in 
preparing  a  scheme  for  the  erection  of  further  houses 
up  to  the  number  of  5(K1,  in  addition  to.  the  1-50  now 
in  course  of  erection,  and  arrangements  are  being 
made  for  the  town  planning  of  the  whole  district  with 
a  view  to  its  development  on  healthy  and  jirogressive 
lines. 

The  houses  being  mainly  required  for  transport 
workers,  whose  services  are  essential  in  connection 
with  the  war,  it  is  probable  that  a  Govennnent  grant 
will  be  applied  for  towards  the  cost  of  construction, 
such  as  has  been  granted  in  other  districts  where  a 
large  luimber  of  war  workers  are  emi)loyed. 
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Municipal  Economy  in  War-Time.* 

By  EDWARD  WILLIS,   Assoc. m.ixst.c.e.,   f.s.i.,    &c.,   Engineer  and   Surveyor  to  the 
Chiswick   Urban   District   Council. 


The  subject  of  municipal  economy,  combined  with 
efficiency,  is  one  that  is  more  or  less  daily  in  the 
mind  of  the  average  municipal  engineer  a:id  sur- 
veyor, but  it  lias  been  more  than  ever  impressed  upon 
him  during  the  last  few  mouths,  since  the  incidence  of 
taxation  is  already  so  great,  and  will  necessarily  be 
much  greater,  and  the  ordinary  ratepayer  will  have 
an  opportimity  of  criticising  or  obtaining  any  reduc- 
tion thereon,  that  he  will  make  every  effort  to  force 
the  hands  of  mouibers  of  local  authorities  to  reduce 
local  expenditure  to  the  lowest  possible  amount. 

In  many  districts,  where  experience  in  the  past  has 
l)roved  that  the  l>est  article  at  a  fair  price  is  nearly 
always  true  economy,  there  may  be  opportunities  of 
showing  a  more  or  less  api>reciable  reduction  in  the 
local  rates,  since  an  essential  jjoinl  of  good  adminis- 
tration, which  the  foregoing  principle  necessitates,  is 
to  retain  a  working  balance  for  emergencies,  and  it 
may  now  become  possible  to  encroach  upon  tliis,  and 
even  to  rely  to  some  extent  upon  the  lasting  pro- 
perties of  good  materials  for  a  longer  period  than 
ordinary  economical   administration   usually   risks. 

At  the  same  time  there  are  numerous  local  autho- 
rities who  invariably  cut  their  expenditvne  to  a  very 
low  margin  each  year,  and  1  fear  in  such  eases,  if 
further  economies  are  made  to  any  large  extent,  mal- 
administration of  the  district  wll  result. 

There  are  many  ways  in  which  economy  may  be 
effected  other  than  by  the  engineer,  such  as  the 
elimination  of  Parliamentary  work  in  Private  Bill 
legislation,  the  ntilisiition  of  waste  land  where  used 
for  old  slop-shoot  in  the  past,  the  more  general  em- 
ployment of  women  throughout  all  departments,  the 
collection  of  Poor  and  District  rates,  and  even  taxes 
upon  one  demand  note,  and  the  issue  of  one  instead 
of  two  or  three  notices,  the  amalgamation  of  adjoin- 
ing districts,  thus  reducing  the  number  of  local  autho- 
rities with  their  consequential  administrative  exi)en- 
di'lure,  and  temporary  cessation  of  all  elections,  with 
heavy  expenditure  incidental  to  these.  But  all  of 
these  suggestions  involve  questions  of  general  policy 
more  than  administrative  ability,  and  I  therefore 
propose  to  make  no  further  mention  of  them. 

The  engineer  and  surveyor's  department  is  essen- 
tially the  spending  department  under  any  local  autho- 
rity, since  although,  under  some  methods  of  account- 
ing, the  accountant's  or  treasurer's  department  shows 
a  very  large  expenditnre,  the  major  i>ort:on  of 
this  has  already  1x;en  incurred  by  work  neces- 
sarily carried  out  by  the  surveyor  as  the  chief 
constructive  officer,  which  had  necessitated  loans 
l)eing  obtained,  and  the  repayment  of  such  loans  with 
the  corresponding  interest,  is  a  payment  made  through 
the  cleric,  accoinilant  or  treasurer.  These,  however, 
are  predetermined  payments,  and,  of  course,  should 
incur  only  nominal  labour,  since  sinking  fund  and 
interest  payments  remain  a  fixed  or  decreasing  charge 
until  the  expiration  of  the  loan. 

Before  actually  describing  more  in  detail  some  sug- 
U'estions  for  economy,  it  might  be  desirable  to  point 
out  how  much  wiser,  in  the  best  interests  of  the 
district,  it  is  to  provide  for  equal  payments  of  cai)ital 
only  in  lieu  of  equal  payments  of  interest  and  sinking 
fund  combined,  since  by  the  former  method,  although 
the  strain  on  the  finances  is  somewhat  heavy  at  tiic 
start,  the  reduction  in  interest  is  so  appreciable  that 
in  a  few  years  the  total  charges  are  much  lower  than 
under  the  alternative  system  of  equal  annnnl  |iay- 
nients  of  both  capital  and  intere.s>t. 

HIGHWAYS. 

In  the  engineer  and  surveyor's  department,  with 
which  we  are  principally  concerned,  probably  high- 
ways will  come  in  for  most  of  the  paring  down  that  must 
be  anticipated  during  the  next  two  or  three  years. 

The  normal  expenditure  on  roads  can  l)e  rouglily 
divided   into   three    head.s — viz.:  — 

(1)  Main  roads ; 

(2)  Subsidised  roads;   and 

(3)  District  or  "other  roads"  (including  .subsidised 
road  footpath.s). 

In  the  case  of  main  roads,  I  am  strongly  of  opinion 
no  economies  should  be  exercised  in  regard  to  actual 
repair  when  this  is  needed,  since  it  is  to  the  advan- 

•  Paper  read  at  a  meotinf^  of  the  Lower  'I'liainos  V^alle.v  District 
Surveyors'  Association  held  at  Cbi  wick  Town  Hall  on  Satin-flay  last. 


tage  of  the  nation  that  the  upkeev)  and  niainteiuuiee 
of  its  natural  highways  .should  always  l)e  mosl- 
efflcient. 

It  is  possible  a  slight  reduction  in  watering  can  be 
made,  minor  reductions  in  scavenging,  and  in  some 
cases  patching  can  be  resorted  to  for  a  longer  period 
before  recoating;  but  I  would  particularly  urge  that 
general  economies  should  not  be  exercised  to  the 
detriment  of  the  road  surfaces,  especially  when  it  is 
borne  in  mind  that  local  expenditure  is  more  than 
balanced  by  national  and  county  payments. 

The  footpaths  and  public  improvements,  such  as 
widenings  of  main  roads,  might,  however,  form  a  pos- 
sible opjiortunity  for  appreciable  economies,  but  these 
will  be  largely  governed  by  the  condition  of  such 
Viaths  prior  to  the  commencement  of  the  war. 

Subsidised  roads  must  lie  considered  on  somewhat 
similar  lines  to  the  last  mentioned  as  regards  the 
roadway,  except  that  in  the  case  of  the  A  Class  in 
Middlesex  50  per  cent,  and  in  the  case  of  the  B  Class 
25  per  cent  of  the  audited  cost  only  is  paid  by  the 
county  council.  The  effect,  then,  of  paring  down 
mateirial  upon  sucli  roads  would  be  partly  appre- 
ciated in  each  district,  as  well  as  in  the  county  rate; 
but  at  the  same  time,  if  subject  to  heavy  traffic, 
such  paring  down  must  be  undertaken  with  the 
greatest  care. 

In  the  case  of  macadam  main  and  subsidised  roads 
it  ivs  .usually  found  that  no  satisfactory  foundation 
exists,  and  should  a  bad  winter  be  experienced,  there 
is  a  serious  risk  of  permanent  damage  to  the  struc- 
ture if  reasonable  and  efficient  maintenance  is  not 
consistently  carried  on. 

I,  personally,  have  tried  to  effect  economies  in 
watering,  scavenging  and  resurfacing,  and  to  do  so 
without  loss  of  efficiency  I  have  maintained  tar- 
liainting  and  finishing  with  granite  chippings  on 
each  of  til©  subsidised  roads  in  my  own  district. 

Footpaths,  however,  have  received  but  little  atten- 
t"on  beyond  the  repair  of  every  known  serious  defect 
which  might  be  considered  dangerous,  and  I  think 
that  is  the  general  line  we  must  adopt  during  those 
anxious  times. 

In  most  districts.  "  other  roads "  bear  the  brunt 
of  any  paring-down  processes  from  year  to  year,  and 
conversely  any  windfall  that  may  by  any  exceptional 
chance  reach  the  hands  of  the  unfortunate  surveyor 
is  used  to  make  good  the  enforced  omissions  from 
previous  estimates. 

There  is,  undoubtedly,  an  opportunity  in  most  dis- 
tricts tor  .a  variable  exix'uditur©  under  this  heading. 

Often  even  a  somewhat  important  district  road  may  be 
in  a  cnnii.ara'ively  bad  state  of  repair,  and  yet  reason- 
al)1i'  .Hiri.ih  \  may  in  war-time  l>e  maintained  by 
exti'ii-]\',.  |,ali'h:ng  or  partial  scarifying  and  recoat- 
ing; l)ut  in  affluent  times  the  probability  is  such 
road  would,  to  obtain  the  maximum  of  efficiency, 
wisely  lie  scarified,  shaped  and  coated  throughout. 
Tliis  is  one  in.stance  where  a  con.siderable  saving  may 
be  effected. 

I  do  not  advocate  in  any  shape  or  foiln  a  reduction 
in  tar-x)ainting,  especially  on  water-bound  macadam 
roads,  where  it  is  undoubtedly  needed.  My  expe- 
rience has  hitherto  proved  that  a  good  water-bound 
road  on  a  sound  foundation,  properly  tar-dressed  and 
gritted  with  good  granite  chippings,  may  last  for  a 
considerable  period  witho-ut  even  any  repairs  by 
patching,  except,  of  course,  in  the  case  of  trenches. 

Before  leaving  the  repair  of  highways,  I  am  of 
opinion  a  saving  can  often  be  effected  by  small  pot- 
holes and  depressions  being  made  good  with  tai-red 
granite  or  slag  macadam,  and  as  this  custom  has 
proved  economical  for  .some  years  past,  I  am  adopting 
it  more  than  «ver  during  the  present  war-time  to 
avoid  recoating. 

SCAVENGING. 

It  is  a  moot  point  as  to  whether  material  eeonomies 
in  .scavenging  can  he  effected  without  damaging  the 
amenities  of  a  district. 

Prior  to  the  war  I  had  effected  some  savings  in 
scavenging,  partly  as  the  result  of  tarred  roads  and 
partly  by  a  rearrangement  of  method. 

It  iiad  been  the  custom  in  my  district  to  have  one- 
man  beats  throughout,  and  each  man  was  supposed 
to  scavenge  certain  special  roads  daily,  and  others 
less  ii.sied  twice  or  thrice  weekly.    By  the  new  arrange- 
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ment  five  gangs,  composed  of  four  men,  making  one 
man  responsible  for  leach  gang,  and  giving  liini  a 
shilling  a  week  extra  while  so  engaged,  did  practi- 
cally the  whole  area  except  three  or  four  roads.  This 
effected  a  small  economy  in  manual  labour,  but  it 
enabled  me  to  reduce  tlie  cartage  by  one  horse  per 
day,  which  at  the  present  hi_gh  rate  was  a  mator'al 
saving. 

Owing  to  the  necessity  of  further  reductions,  in 
make  up  for  other  losses  incidental  to  the  war,  and 
tlie  considerable  increase  in  the  price  of  materials. 
I  have  made  further  modifications,  but  in  so  doing  I 
liointed  out  to  the  council  that  it  would  be  impos.sibl<> 
to  give  quite  such  efficient  results  as  regards  appear- 
ance lOr  amenities. 

The  method  adopted  is  to  split  up  my  five  gangs 
into  two  of  five  men  each,  discharging  five  men  (wlio 
were  all  engaged  temporarily  in  place  of  men  who 
had  gone  to  the  Front),  and  working  the  remainder 
of  tlie  district  by  one-man  beats. 

The  effect  of  this  further  alteration  has  been  not 
only  to  save  the  wages  of  five  men,  hut  also  to  save 
another  horse  and  van  per  diem.  This  saving  has 
been  consistently  maintained,  biit,  of  course,  I  am 
not  prepared  'to  say  it  will  be  jjossible  to  continue 
under  abnormal  weather  conditions,  and  whereas  in 
previous  years  while  the  leaves  were  falling  I  have 
increased  the  number  of  sweepers  temporarily,  this 
year  these  have  also  been  dispensed  with. 

GULLY    WORK. 

No  alteration  has  yet  been  made  in  this  department, 
but  I  anticipate  further  saving  on  the  two  gully  carts 
usually  .employed  by  the  use  of  a  steam  vacuum 
guUy  emptier,  attached  to  an  ordinary  steam  motor- 
wagon,  this  being  the  first  emptier  of  its  type  made, 
and  I  hope  to  have  this  working  in  the  course  of  tlie 
next  two  ,or  three  weeks. 

WATERING. 

It  is  x>robable  that  every  municipal  engineer 
throughout  the  country  iias  economised  in  this  par- 
ticular department  during  the  past  sunnner.  It  has, 
of  course,  been  effected  at  the  expense  of  the  ameni- 
ties to  some  extent,  but  in  actual  practice  I  do  not 
think  tiiere  has  been  any  damage  to  health  in  my 
district,  whatever  may  have  haijpened  elsewliere,  the 
death-rate  being  still  remarkably  low. 

I  hops  to  effect  further  economies  under  this  de- 
partment by  the  use  of  motor  water  vans  next 
summer. 

PtTBLIC    LIGHTING. 

The  Government  Regulations  in  respect  of  this 
matter  have  been  so  plentiful  that  sui"veyors  have 
been  lexercised  in  their  minds  as  to  how  efficienth- 
to  meet  the  wishes  of  residents  and  police. 

After  the  first  Order  every  alternate  lamp  was  ex- 
tinguished, except  at  the  corner  of  side  or  intersecting 
streets,  but  since  the  second  Order,  in  Chiswick  all 
straight  roads  have  practically  every  lamp  ex- 
tinguished, except  the  end  ones  or  those  opposite 
intersecting  roads,  and  this  illumination  has  hitherto 
been  very  poor,  but  sufficient. 

Tlie  effect  of  the  reduced  lighting  has  not,  however, 
made  quite  a  corresponding  reduction  in  expenditure, 
■since  there  is  always  a  certain  amoimt  of  mainte- 
nance, and  it  would  be  manifestly  unfair  for  the  gas 
company  (if  they  maintain)  to  lose  the  whole  of  the'r 
allowance  for  'such  maintenance. 

Under  these  circumstances,  the  arrangement 
adopted  in  Chiswick,  and  probably  in  many  other 
districts,  i.s  to  deduct  the  total  cost  of  gas  not  con- 
sumed (in  Glii.swick  upwards  of  4,000  hours),  and  one- 
half  maintenance  charges,  which  are  8s.  for  the  ordi- 
nary 3-^-  cub.  ft.  lamp. 

.  In  my  case  tlie  ordinary  lighting  liill  is  approxi- 
mately £2,600,  and  this  has  been  reduced  to  nearly 
£2,000. 

The  lighting  of  extinguished  lamps  on  occasions  of 
sudden  fog  is  now  being  .considered  by  numerous 
surveyors.  I,  personally,  foresee  considerable  trouble 
in  the  matter,  and  although  I  am  trying  to  make 
some  provision  for  this,  I  do  not  think  it  will  l>e  an 
entire  success. 

(To   be  concluded.) 


ROAD  BOARD  GRANTS. 


Board  of  Trade  and  Provisional  Orders.— The  Board 
of  Trade  give  notice  to  parties  contemplating  the  pro- 
motion of  Provisional  Orders  in  respect  of  electric 
lighting,  gas  and  water,  piers  and  harbours,  and 
tramways,  that  for  the  duration  uf  the  war  they  will 
not  be  prepared  to  entertain  such  applications  except 
in  cases  in  which  they  are  satisfied  that  extreme 
urgency  exists. 


In  tlie  course  of  the  proceedings  in  Ckjmmittee  on. 
the  Finance  Bill  in  the  House  of  Commons  on 
Tuesday,  on  Clause.  41,  which  deals  with  the  suspen- 
sion of  the  road  improvement  grant,  Mr.  IMolteno 
(Dnnilriesshire)  moved  an  amendment  the  object  of 
which  would  ijrovide  that  instead  of  taking  away 
tliL'  whole  of  the  grant  from  the  Eoad  B.oard  a  re- 
duced grant  should  be  given.  "Without  the  board  the 
main  thoroughfares  of  the  country  would  not  have 
stood  tlie  strain  of  the  military  requirements  during 
\\\i-  |.:i^l  iwnlve  months.  Owing  to  the  congested  state 
111  ih..  iMilwiiys  it  was  absolutely  necessary  to  main- 
tain 1lic  macLs  in  a  good  state  of  repair;  otherv/ise 
the  ordinary  life  of  the  country  would  be  paralysed. 

The  Chancellor  of  the  Exchequer  said  the  amend- 
ment was  wholly  irrelevant  te  the  clause.  The  Road 
Board  had  £3,000,000  in  hand,  and  the  existing  funds 
would  last  for  ten  years.  Therefore  there  was  no 
necessity  to  pay  .s-ums  out  of  the  Consolidated  Fund 
which  were  urgently  needed  in  other  directions. 

The  amendment  was  negatived. 


iOne 


CORRESPONDENCE. 

EiV    avr]p    ov    TTai'Q'    opa 

oeb  not  see  everything.) 


LUMINOUS    PAINT. 

To  the  Editor  of  The  Surveyor. 
Sir,— Witli  reference  to  the  inquiry  in  last  week's 
issue  of  The  Surveyor  re  the  above,  I  have  recently 
applied  luminous  paint  to  lamp-posts  in  this  borough, 
for  tlie  purpose  of  indicating  their  proximity  in  the 
diark,  and  find  it  quite  satisfactory. 

The  paint  can  be  procured  from  Mr.  W.  C.  Home, 
St.  Katberines,  London-road,  North  Cheani,  Surrey.- 
Yours,  &c., 

Thos.  E.  Swales, 

Borough  Surveyor. 
Maldon. 

November  6,  1915. 


LOCAL   GOVERNMENT   BOARD   INQUIRIES. 

The  Editor  ivvites  the  co-operation  of  Surveyor  readers 
witli  a  vieiu  to  maliing  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Matlock     U.D.C.     (November    10th.       Mr.     H.     S. 

Bidwell). — This  was  an  inquiry  with  respect  to  the 
request  of  the  council  for  further  powers  to  raise 
loans  to  continue  and  complete  the  sewerage  scheme. 
By  order  of  the  Treasury  tlie  power  to  borrow  a  fur- 
ther .£12,000  to  go  on  with  the  scheme  had  been 
deferred  pending  a  visit  of  an  engineer  to  the  works. 
— It  was  explained  that  .£45,000  was  granted  for  the 
work,  and  £32.000  had  been  expended.  A  sum  O'f 
£24,000  had. been  asked  for,  and  the  Local  Govern- 
ment Board  granted  £12,000.  If  the  scheme  were 
sto.pped  now  it  would  mean  losses  all  round.  In  reply 
to  the  inspector,  the  clerk  (Mr.  R.  Taylor)  said  they 
had  not  asked  the  other  councils  to  pay. 

APPLICATIONS    FOR   LOANS. 

Leiston  U.D.C. — £1,000  for  a  new  cemetery  and 
chapel. 

Penzance  T.C. —  £400,  supplemental  loan  in  respect 
of  the  erection  of  a  school. 

Stoke-on-Trent  T.C. — £2,000  for  distributing  mains. 

LOANS   SANCTIONED. 
Derby    T.C. — .£1,927  for  electric  mains,  and  £2.043 
for  electric  motors. 

Kanturk  R.D.C. — £1,400  for  the  erection  of  cottages. 
Sunderland    R.D.C. — £7,000  for  repairing    the  sea 
wall  at  Whitburn. 

LOANS   REFUSED. 
Leyton  U.D.C. — .£1S,15S  for  electricity  extensions. 
Romford  U.D.C. — £540  tor  sewerage  works. 
FORTHCOMING  INQUIRIES. 

NOVEMBER.  £ 

16. — Battle.       For  works   of   sewage   disposal 

(Mr.  P.  M.  Crosthwaite)  950 

17. — Llantarnam.      For    works    of    sewerage 

(Mr.   W.   O.   E.   Meade-King)     600 

17. — Whitstable.      For   works  of   sewage   dis- 
posal (Mr.  P.  M.  Crosthwaite)  ...        3,726 


N'ovEMBEn  12.  191"). 
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Law  Notes. 


The  Editor  will  be  pleased  f^  answer  anv  questions  affectino 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  u-ritten  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Editor.- 
at  the  office  of  Thb  Surveiok,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published   s  vouid    oiso   furnish   a    "  nom    do 


plume.  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re -drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertake  to  reply  to 
queries. 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive  u-ords  a£  noms  de  plume.  Die  letter  X.  cum 
binotioTis  such  as  x.Y.Z.,  and  words  such  as  "  engiueer " 
and  "surveycr,"  shjuld  never  be  used. 


Saniiaey  Surveyor's  Duties. — "  T."  writes :  I 
occupy  the  post  of  "  district  surveyor "  to  a  rural 
district  council,  and  my  duties  consist  of  the  main- 
tenance of  all  roads,  water  supplies  and  sewers  in 
the  district.  A  dispute  lias  arisen  between  the  in- 
spector of  nuisances  and  myself  in  reference  to  the 
question  of  the  superintending  of  house  connections 
to  sewers.  As  the  council's  "  surveyor,"  I  maintain 
that  I  am  the  person  responsible  for  seeing  that  all 
drains  connecting  to  the  sewers  under  my  control  are 
properly  laid,  and  that  I  am  entitled  to  examine  every 
drain  before  it  is  covered  over.  The  inspector  of 
nuisances  maintains  that,  as  house  drains  are  not 
public  sewers  under  the  control  of  the  council,  I 
have  no  jurisdiction  in  the  matter,  and  that  he  has 
full  powers  to  have  the  drains  laid  just  as  he  chooses 
and  covered  over  without  examination  or  approval  of 
the  surveyor.  In  my  opinion  the  Public  Health  Act, 
1875,  and  the  1907  Act  clearly  places  the  responsi- 
bility for  this  work  on  the  shoulders  of  the  surveyor. 
The  clerk  to  the  council,  who  is  a  well-known 
.solicitor,  agrees  with  my  view,  but  in  his  desire  to 
appear  quite  impartial  he  declines  to  adjudicate  on 
the  matter.  The  qiiestion  lias  now  been  referred  to 
a  sub-committee  of  the  council — the  members  of 
which  cannot  profess  to  know  much  about  sanitary 
law.  I  shaU  esteem  it  a  great  favour  if  you  will 
allow  me  to  ask  those  of  your  readers  who  are  sani- 
tary surveyors,  but  not  inspectors,  to  furnish  me 
through  your  office  with  their  views,  «nd,  wherever 
possible,  with  a  printed  list  of  their  duties  as  sani- 
tary surveyors.  This  is  a  matter  of  vital  importance 
to  surveyors  generally,  and  should  the  decision  of 
the  council  go  against  me  I  shall  be  glad  to  know 
what  you  would  advise  me  to  do  in  the  matter. 

The  duties  referred  to  in  this  letter  are  not  specifically 
mentioned  in  the  list  of  duties  of  inspectors  of  nuisances 
prescribed  by  the  regulations  of  the  Local  Government 
Board  by  their  General  Order  (Kural  Sanitary  Authorities) 
of  March,  23,  1£^1.  llie  regulations  provide,  however,  that. 
■■  in  matters  not  specitically  provided  for  in  this  Order,  he 
shall  observe  and  execute  all  the  lawful  orders  and  direc- 
tions of  the  sanitary  authority."  The  Public  Health  Act. 
1875,  provides  by  sec.  "21  that  a  person  making  a  connection 
to  a  sewer  is  to  be  "  subject  to  the  control  of  any  person 
who  may  be  appointed  by  the  local  authority  to  super- 
intend the  making  of  such  communications."  It  would 
appear,  therefore,  that  the  matter  is  one  for  the  discretion 
of  the  council,  although  it  is  obviously  convenient  that  the 
officer  having  control  of  the  sewers  should  also  have  the 
control  of  the  making  of  connections  thereto— an  opinion 
which  is  strengthened  by  a  reference  to  sec.  88  of  the  Public 
Health  Acts  (Amendment)  Act,  1907,  and  the  duty  cast  upon 
the  surveyor  thereby. 


Ditch  Fouled  by  Sewage  :  Injury  to  Cattle. — 
"  G.  D."  writes :  A  village  sewer  discharges  into  a 
ditch  Ijetween  two  fields.  This  ditch  is  from  4  ft. 
to  5  ft.  deep,  and  is  proved  to  be  dangerous  to  cattle 
by  the  fact  that  a  colt  belonging  to  the  occupier  of 
the  fields  got  into  the  ditch  and  sustained  serious 
injury.  The  sewer  was  originally  constructed  for 
a  street  surface-water  drain  many  years  ago,  but  has 
liecome  a  sewer  by  reason  of  drains  from  three  houses 
being  connected  to  it.  The  sanitary  authority  have 
also  previously  cleansed  out  the  ditch,  (a)  Who  is 
responsible  for  keeping  the  ditch  clean,  so  as  to 
prevent  injury  to  cattle  ?  (6)  Can  the  owner  of  colt 
claim  compensation  for  loss  of  colt  from  the  rural 
district  council  ? 

In  our  opinion  the  anpv.-ei5  to  these  questions  depend  upon 
whether  or  no  the  ditch  is  a  "sewer"  within  the  meaning 
of  the  Public  Health  Act.  1875.  Although  a  natural  stream 
cannot  usually  be  said  to  be  a  "  sewer,"  it  may  become  one 
by  long  user,  and  whether  it  does  so  is  a  o.uestion  of  degree 
(Newcastle-upon-Tyne  Corporation  v.  Houseman,  1899.  63 
J. P.,  85),  but  we  assume  that  the  ditch  now  under  discussion 
is  not  a  "  sewer."  An  important  distinction  has  been 
drawn  between  cases  where  a  nuisance  of  this  kind  has 
been  created  or  increased  by  the  acts  of  the  local  authority, 
and  where  it  exists  independently  of  their  acts,  though  they 
may  have  neglected  to  provide  a  proper  s.vstem  of  sewerage. 
The  whole  question  is  discussed  in  Harrington  (Earl  of)  v. 
Derhy  Corporation,  1905.  1  Ch..  205.  In  the  former  class  of 
cases  the  local  authority  will  be  liable  in  an  action  for  an 
injunction   and    damages,    whereas   in    the   latter    the   only 


remedy  open  to  an  aggrieved  party  is  a  complaint  to  the 
Local  Government  Board  under  sec.  299.  In  the  case  iust 
referred  to,  the  sewage  of  Derby  had  for  many  years  been 
discharged  into  the  river  Derwent  by  (1)  old  sewers,  into 
which  householders  of  Derby  had  for  more  than  twenty 
years  discharged  their  sewage;  (2)  sewers  inherited  by  the 
corporation  from  their  predecessors,  into  which  householders 
had  by  virtue  of  their  statutory  rights  made  connections; 
(3)  sewers  laid  by  the  corporation  themselves ;  (4)  additional 
sewage  arising  from  the  conversion  of  privies  into  water- 
closets,  under  dn-ections  given  by  the  corporation.  It  was 
held  (in(er  alia)  that  no  action  would  lie  against  the  cor- 
poration for  non-feasance  or  neglect  of  duty  under  the 
Public  Health  Acts,  the  plaintiff's  remedy  in  that  respect 
""'"^^P^"  complaint  to  the  Local  Government  Board  under 
sea.  299  of  the  Public  Health  Act.  187S;  also  that  an  action 
would  he  against  the  defendants  for  damage  caused  by  acts 
which  they  had  done  themselves. 

Highway  Repair.— "  E.  W."  writes:  A  gas  eom- 
pany  opens  a  highway  under  sec.  6  of  the  (Jasworks 
Clauses  Act,  and  (a)  does  not  leave  the  surface  in  a 
satisfactory  state;  (6)  does  not  maintain  the  surface 
in  a  satisfactory  state.  (1)  Is  a  local  authority 
empowered  by  sec.  12  to  make  good  without  first  giving 
notice  to  the  company  concerned?  (2)  Assume  the 
answer  to  be  in  the  negative,  and  suppose  the  same 
condition  as  stated  in  (a)  and  (b),  where  the  requisite 
notice  as  per  sec.  8  has  not  been  given,  is  a  notice 
then  necessary  ?  (3)  If  the  authority  decide  to  send 
a  notice  under  sec.  11,  should  not  proceedings  be  taken 
for  the  default  indicated  by  the  notice?  (4)  If  a 
notice  is  sent  under  sec.  12,  (o)  should  it  be  in  the 
form  of  an  intimation  of  the  authority's  intention  to 
repair,  or  (6)  should  it  give  a  cei-tain  time  to  the  com- 
pany to  repair  it,  and  (c)  how  much  notice? 

In  our  opinion  the  answers  to  these  questions  are  as 
follows:  (1)  We  think  yes;  although  the  contrary  view  is 
arguable.  (2)  We  think  not.  The  absence  of  notice  by  the 
company  under  sec.  8  is  another  oilence  under  see.  11.  (3) 
The  notice  is  merely  a  condition  precedent  to  the  recovery 
of  the  daily  penalty,  (i)  In  view  of  our  answer  to  (1),  this 
does  not  arise. 


Hedges  Obstructing  Driftway.—"  J.  K.  D." 
writes:  The  hedges  adjoining  a  driftway  or  droveway 
which  connects  two  villages  have  grown  to  such  an 
extent  that  it  is  dangerous  to  drive  over  the  droveway 
to  get  to  the  adjoining  land.  The  rural  council  (in 
Somerset)  have  not  taken  over  this  droveway,  but  have 
been  requested  by  the  owner  of  property  situated 
therein  to  force  the  owners  of  the  adjoining  fields 
to  cut  the  hedges.  I  should  be  obliged  if  you  would 
inform  me  whether  the  rural  council  have  power  to 
deal  with  the  matter,  and,  if  not,  whether  the 
asgrieved  party  can  take  action. 

By  sec.  2  of  the  Highway  Act  Amendment  Act.  1885  (which 
onl.y  extends  to  the  counties  of  Wilts,  Dorset,  Somerset, 
Devon,  and  Cornwall),  "  if  in  the  opinion  of  anv  highway 
board  .  .  .  any  obstruction  is  caused  in  any  highway  by  any 
hedge  .  .  .  adjoining  such  highway,  it  shall  be  lawful  for 
such  board  at  any  time  to  cut,  prune,  or  pare  the  said 
hedge  .  .  .  provided  that  the  consent  of  the  owner  and 
occupier  of  the  premises  on  which  the  hedge  ...  is  situated 
has  been  first  obtained."  These  powers  may,  we  think,  bo 
exercised  by  a  rural  district  council  in  the  counties  men- 
tioned, if  such  council  have  succeeded  to  a  highway  board. 
V/e  are  aware  of  no  other  statutory  provision  applicable  to 
a  driftway,  as  distinguished  from  a  carriageway  or  cart- 
way; the  only  other  possible  remedy  being  by  indictment. 


House  or  Trade  Refuse? — "Justice"  writes:  A 
confectioner  whose  residence  is  attached  to  his  business 
premises  places  in  his  refuse  receptacle  for  collection 
by  the  corporation  ordinary  house  refuse  and  refuse 
from  his  business.  The  latter  consists  of  cardboard 
boxes,  preserved  fruit  tins,  bottles,  shop  sweepings, 
and  ashes  or  clinker  from  his  bakehouse.  (!)  If 
house  and  trade  refuse  are  mixed,  am  I  justified  in 
declining  to  collect  any?  (2)  Is  refuse  from  a  con- 
fectioner's business  house  or  trade  refuse?  The  con- 
fectioner caters  for  visitors,  and  meals  are  taken  in 
the  shop.  The  corporation  have  undertaken  the 
collection  of  house  refuse. 

(1)  Not  necessarily.  By-laws  to  deal  with  the  matter 
might  be  made  under  sec.  26  of  the  Public  Health  Acts 
Amendment  Act,  1890.  (2)  In  determining  whether  refuse 
is  "  house  "  or  "  trade  "  refuse,  regard  should  be  had  rather 
to  the  nature  of  the  refuse  than  to  its  origin,  or  the  manner 
in  which  it  is  iiroduced.  In  Lyons  A  Co.  v.  City  of  London 
Corporation,  1909,  7  L.(v.R.,  811.  the  refuse  from  a  tea  shop 
was  held  to  be  house  refuse  under  the  Public  Health 
(London)  Act.  1891,  but  in  our  opinion  other  refuse  from  a 
confectioner's  business  is  not  house  refuse. 
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The  Destructive  Distillation  of  Faeces.' 


By  J.  MENZIES. 


The  complete  history  of  research  work  carried  out 
on  the  treatment  of  excretory  matter  would  be  of 
sreat  service  to  those  whose  interest  lies  not  only  in 
hygiene,  but  are  concerned  in  the  economic  value  of 
waste  materia'!.  Unfortunately,  however,  little  record 
has  been  kept  of  various  experiments,  probably  due 
to  the  fact  that  most  of  them  have  produced  negative 
results.  The  compounds  produed  by  heating  and 
burning  faeces  were  known  to  the  alchemists,  and  the 
preparation  of  ammonia,  for  examjile,  was  practised 
by  the  ancients  as  it  is  done  to-day  in  certain  parts 
of  Egypt,  but  one  hesitates  to  suggest  that  the  pro- 
cess of  destructive  distillation  was  known  or  used. 

In  various  old  scientific  works,  as  well  as  in  the 
biographies  of  eminent  men,  some  reference  will  occii- 
sionally  be  found  on  the  subject  indicating  that  in 
bygone  days,  no  leas  than  now,  some  attempt  was  being 
made  to  prove  tliat  excretory  matter  is  of  value  other 
than  as  fertiliser,  but  the  efforts  were  evidently  con- 
centrated in  obtaining  from  ffeces  either  one  or  otlier 
compound  by  an  extraction  process. 

It  is  not  within  the  scope  of  this  paper  to  deal  with 
any  method  of  disposal  except  by  distillation,  but,  to 
justify  the  existence  of  tbe  scheme,  some  reference 
must  be  made  to  the  ways  in  which  this  putrescent 
matter  is  rendered  inert.  I  think  it  will  be  agreed 
that  the  safest  method  of  de.struction  is  by  burning. 
This,  however^  is  a  costly  practice,  although  efficient 
in  the  hands  of  expert  labour.  Take,  for  instance, 
camp  sanitation  where  the  faeces  and  faecal  urine  are 
contained  in  a  receptacle  without  the  addition  of  an 
absorbent  material ;  the  liquid  must  be  separated  and 
disposed  of  separately  before  the  solids  are  mixed  with 
coal  or  other  combustible  material  and  incinerated. 
The  quantity  of  fuel  r-equired  to  ensure  combustion  i;s 
approximately  25  per  cent  of  the  weight  of  faeces,  and 
the  temperature  generated  is  so  great  that  it  fre- 
quently ruins  the  firebrick  lining  of  the  incinerator. 
The  nature  of  the  labour  involved  is  one  which 
causes  continual  anxiety  to  those  i-esponsible  for  the 
work. 

Whether  this  method  of  disposal  is  restricted  on 
account  of  expense,  efficiency,  labour  trouble,  or  all 
tliree  causes  together,  it  is  impossible  to  state,  but  it 
is,  unfortunately,  true  that  the  bulk  of  material  is 
disposed  of — if  one  may  use  the  word — hy  merely  re- 
moving it  from  one  place  and  dumping  it  in  another. 
Granted  that  this  might  be  done  without  danger 
or  nuisance,  these  factors,  however,  are  not  the  re- 
moval contractors'  first  consideration. 

The  first  serious  attempt  to  treat  sewage  by  distil- 
lation was  made  by  Mr.  J.  C.  Butterfield,  at  Barking. 

in  1870,  and  lie  obtained  a  patent  for  his  process. 

The  results  obtained  by  his  distillation  of  lagooned 
sludge  were  so  satisfactory  that  a  plant  to  treat  some 
tons  at  a  time  was  erected,  and  further  patents  were 
granted. 

In  order  that  the  process  of  distillation  may  be 
absolutely  distinct  from  any  other  process  of  destruc- 
tion, it  may  be  as  well  to  define  it. 

Destructive  distillation,  as  distinct  from  ordinary 
distillation,  is  a  term  reserved  by  custom  to  the  de- 
composition of  vegetable  or  organic  matter  by  heat 
alone— that  is,  without  the  aid  of  reagents — in  a  close 
vessel.  The  general  object  of  simple  distillation  is 
the  separation  of  substances  of  different  degrees  of 
volatility,  while  that  of  destructive  distillation  is  the 
■formation  of  compounds  whose  proijerties  and  com- 
position are  entirely  different  to  the  material  distilled. 
The  vessels  employed  for  this  purpose  are  usually 
horizontal,  vertical  or  inclined  "retorts,"  built  in 
brickwork,  iron  or  clay,  closed  to  exclude  the  air,  and 
externally  heated. 

While  in  sewage  or  crude  faeces,  no  oil  and  carbon 
exists  2>^''  •"«;  there  is  always  present  a  certain  amount 
of  true  fats  and  ammonia.  These  free  compounds, 
however,  are  driven  off  by  heat  before  distillation 
takes  place. 

The  chemical  decomposition  of  faeces  is  highly  com- 
plex—an infinite  variety  of  products  is  formed,  which, 
however,  readily. divide  into  three:  — 

(1)  A  non-volatile  residue  consisting  of  mineral 
matter  and  elementary  carbon,  which  contain.^  chemi- 
cally combined  nitrogen. 


(2)  A'  part  conden.sable  at  ordinary  temperature 
which  always  readily  separates  into  two  distinct 
layers. 

(a)  An  aqueous  ijortion  (annnonia   li(|U0r). 
(6)  A  semi-fluid  viscid  oil ;    and 

(3)  A   gaseous  production. 

The  following  exjieriments  havf  Ijeen  carried  out 
mostly  with  sewage  press  cake  and  faaees,  which 
has  been  collected  from  military  camps  as  raw 
material. 

In  the  laboratory,  di.stiUatiou  of  sewage  cake  or 
fseees  is  a  perfectly  simple  operation,  and  the  results 
olitained  would  seem  to  warrant  the  establishment  of 
a  plant  to  treat  the  material  on  similar  lines  to  the 
apparatus  employed  in  the  laboratory.  A  i>iece  of 
2-in.  iron  barrel,  plugged  at  one  end,  and  having  a 
reducing  socket  at  the  other  with  a  delivery  pipe  lor 
the  products  of  distillation,  is  the  form  of  laboratory 
apparatus  which  has  generally  l^en  employed.  This 
retort  is  charged  with  material  to  be  distilled,  and 
lieated  to  redness;  the  products  of  distillation  are  led 
through  a  Liebig's  tube  to  condense  tlie  oils  and 
ammonia  liquor,  thence  into  Woulff's  bottles  contain- 
ing dilute  sulphuric  acdd  to  absorli  the  ammonia,  and 
the  remaining  uncondensable  gas  is  passed  through 
a  column  of  oil  to  extract  any  light  oils  which  may 
be  present  and  thereafter  burnt.  Although  the  yield 
of  products  mu.st  vary  to  some  con.siderable  degree  in 
accordance  with  the  source  of  supply  of  raw  matei-ial, 
and  also  with  its  nature,  the  results  are  fairly  con- 
stant. For  example,  a  sewage  which  has  been  pre- 
cipitated by  alumino-ferric  contains  a  higher  percent- 
age of  organic  matter  than  a  sample  of  lime-press 
cake.  Also  trades  waste  has  some  considerable  infl- 
ence  on  the  quantity  and  composition  of  the  products 
of  distillation.  Again,  crude  faeces  containing  no 
foreign  matter  and  a  comparatively  low  percentage 
of  natural  mineral  salts  produces  a  relatively  higher 
yield  of  hyd^carbons. 

The  average  of  forty-eight  samples  of  press  cake 
containing  60  per  cent  moisture  and  distilled  in  the 
laboratory    shows,   per   ton:  — 

Oil  9  gills. 

Ammonia  (calculated  as  siilpliate)       ...  60  11), 

Spirit         0-75  gal. 

Gas  5,5G0cub.  ft. 

Residue      ...  ...  ...  ...  ...  750  1b. 

Average  of  twelve  samples  of  crude  faeces  calculated 
per  ton :  — 

Oil  16  gals. 

Ammonia  (as  sulphate)  ...  ...     88  lb. 

Gas  3,200  cub.  ft. 

Re.qidue 240  1b. 

These  experiments  were  can-ied  out  without  the 
use  of  an  exhaust  to  reduce  the  pressure  in  the  retort, 
or  of  steam  to  increase  the  yield  of  ammonia. 

Experiments  on  a  large  scale  have  been  made  in 
practically  every  known  type  of  retort  with  press  cake, 
some  of  the  results  showing  greater  yields  than  labora- 
tory tests ;  but  I  believe,  without  exception,  siiccess 
has  only  been  recorded  in  cases  where  the  jii-ess  cake 
has  been  dried  previous  to  its  being  charged  into  the 
retorts. 

By  success  I  mean  that  everything  has  been  taken 
into  consideration — initial  outlay  on  plant,  cost  of 
labour,  and  fuel  balanced  against  yields,  and  com- 
parison made  against  other  fo^rms  of  disposal. 

One  is  tempted  here  to  point  out  once  more  the 
difference  between  laboratory  and  works  practice,  but 
in  the  case  of  sewage  cake  it  is  impossible  for  the 
chemist  with  laboratory  apparatus  to  demonstrate  the 
behaviour  of  the  material  in  bulk,  and  here  jjerhaps 
lies  the  chief  reason  why  so  many  of  these  elaborate 
experiments  have  been  abandoned. 

Two  fundamental  conditioiis  are  necessary  when 
.sewage  is  to  be  distilled  in  quantity,  in  either  hori- 
zontal or  vertical  retorts.  First,  the  total  moisture 
content  must  not  exceed  20  per  cent,  and  secondly,  a 
bulk  of  material  in  a  retort  must  be  broken  up  by  the 
addition  of  an  inert  material,  or  by  the  existence  of 
appliance  in  the  retort  for  this  purpose. 

The  following  is  the  record  of  an  experiment  carried 
1   out  in  a  specially  constructed  vertical  retort.,  which. 
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uufortunat-ely,  was  considerably  damaged  by  the  tem- 
I>eratvire  generated:  — 

Moisture  20  per  cenr. 

Material  distilletl  lUO  lb.  per  hr. 

Auimouia  liquor  obtaiueii  equivalent  to    86  lb.  annuonia 

sulphate. 

Crude  oil  ...  ...         ...    9  gals. 

Steam  blown  through  retort  ...  ...     1,600  lli. 

Residue 896  lb. 

Fuel  consumption  ...  .  .  12  Iti.  per  hr. 

Dui-ation  of  test  ...         ...  2'1  hours. 

The  analysis  of  a  saniple  of  nuiterial  dried  and 
tested  gave:  — 

Volatile  matter  .32-00 

Fixed  carbon 
Silica 

Iron  and  alumina  12  9r)  ^  13  .50 

Lime 

Carbonic  acid     ...  ..         14'50 

Sewage  Ls  a  bad  conductor  of  heat,  so  tliat,  when 
oliarged.  it  packs  itself  into  a  mass  which  lies  "dead" 
in  the  retort  owing  to  the  immobility  of  tlie  iiarticles. 
Time  and  temperature  are  tliorefore  ev*«eiitial  for  the 
reactions  to  take  place,  and  these  essentials  nui.st  lie 
represented  liy  eial>orate  jilant  and  fuel  expendituie 
— neither  of  which  is  warranted  by  the  values  re- 
covered— and,  I  believe,  neither  is  necessary. 

Tests  have  been  carried  out  in  gas  retorts  at  a 
temperature  of  about  l.OOOdeg.  Falir.,  with  sewage 
containing  55  i>er  cent  moisture.  The  material  was 
charged  to  a  thickness  oif  12  in.  on  the  beds  of  the 
retorts,  and  after  twelve  hours  only  8  per  cent  of 
the  volatile  matter  had  )>een  driven  off,  and  that 
only  from  the  material  which  had  been  in  direct 
contact  with  the  retort. 
.  Samples  tAken  from  the  middle  of  the  mass  showed 
that  the  cliemically  combined  water  had  not  been 
eliminated. 

A  further  experiment  in  a  vertical  retort  heated  to 
bright  redness,  with  .-^wage  containing  only  25  per 
cent  moisture,  showed  that  seven  hours  were  neces- 
sary to  carbonise  ihe  material  4  in.  thick.  This  re- 
tort was  annular  in  fonn  ;  therefore  the  heat  penetra- 
tion required  was  only  2  in.  The  length  of  the  retort 
was  9  ft.,  and  the  w'eiglit  of  charge  600  lb. 

.\  serie.s  of  tests  on  various  types  of  retorts,  both 
horizontal  and  vertical,  have  proved  that  it  is  im- 
l>ossible  in  a  jjractical  way  to  treat  material  having 
a  thickness  of  more  than  3  in.,  and  even  then  the 
total  moisture  content  must  be  below  25  per  cent.  It 
is  therefore  obvious  'that  if  the  distillation  of  this 
material  is  to  be  effected  in  ordinary  retorts,  either 
horizontal  or  vertical,  prelinunary  drying  is  abso- 
lutely necessary.  Possibly  the  elalwration  of  the 
plant  employed  for  the  distillation  and  the  utilisation 
of  the  waste  heat  from  furnace  gases  may  reduce  the 
cost  of  this  operation,  and  so  render  it  feasil)le  in 
practice,  but  drying  sewage  is  a  delicate  and  dan- 
gerous operation  if  the  product  is  to  he  suljsequenfly 
distilled. 

A  plant  commonly  used  for  drying  sewage  is  of 
the  rotary  type  wherein  furnace  gases  come  in  direct 
contact  witli  the  material.  The  capacity  of  even  a 
large  kiln — say  20  ft.  long  and  5  ft.  in  diametei- — is 
only  10  to  12  tons  \>er  day,  and  any  attempt  to  in- 
crease its  capacity  by  a  liigher  temi)erature  is  dan- 
gerous, through  .fine  material  firini:.  Further,  the 
wo2-kmen  engaged  in  the  operation  are  frequently 
attacked  by  a  g.astric  complaint,  which  causes  pain- 
ful and  prolonged  vomiting. 

Unless  the  apparatus  employed  is  of  an  elaborate 
nature,  and  .special  precautions  are  taken,  I  very 
much  doubt  if  the  sanitary  engineer  would  give  the 
.scheme  his  unqualified  approval. 

Tlie  chemical  reaction  caused  by  heat  which  produces 
oils,  &c.,  in  the  retort  takes  place  at  a  temperature  com- 
])aratively  little  higher  than  that  necessary  to  break 
up  the  water  chemically  combined  in  the  material ; 
and  as  this  repre.sents  probably  30  per  cent  of  the 
total  moi.-ture  in  the  sewage,  either  the  drying  opera- 
tion comes  dangerously  near  the  point  of  disasso- 
ciation,  or  a  large  quantity  of  moisture  is  left  in  the 
"  dried  "  sewage 

A  process  to  convert  this  hygroscopic  moisture  into 
water  of  hydration  by  exothermic  action  is  in  practice, 
but  it  would  appear  to  be  applicaijle  only  to  sludge, 
to  facilitate  the  better  elimination  of  water  by 
mechanical  means.  I  believe  that  by  filter-pressing 
the  so-treated  sludge,  cakes  containing  only  40  per 
cent  water  are  obtained,  and  in  the  subsequent  dry- 
ing by  rotary  kiln,  some  fuel  economy  is  effected, 
but  even  here  the  "  dry "  product  contains  12  per 
cent  moisture. 


The  preliminary  treatment  of  crude  faaces  presents 
still  greater  difficulties  owing,  firstly,  to  tlie  viscous 
nature  of  the  material ;  and,  isecondly_,  to  the  presence 
of  fiecal  urine;  and,  although  many  experiments  have 
been  made  during  the  past  year,  especially  to  elimi- 
nate the  moisture,  previous  to  its  disposal  by  fire, 
no  i)ractical  results  have  been  obtained. 

At  a  large  caniii  dn  the  Midlands  crude  faeces  are 
dried  by  the  simple  method  of  placing  the  stuff  on 
galvanised  iron  sheel,s  heated  Iiy  coke  fires.  One  iis 
inclined  to  believe,  however,  that  it  may  be  a  new 
form  of  punishment  for  military  delinquents  rather 
than  a  serious  attempt  to  overcome  a  difTunilty. 

There  is  another  ijoint  to  be  considered,  and  that 
is,  no  uui'tter  to  what  perfect  conclusion  the  chemist 
nuiy  work  out  his  process,  he  will  receive  little  com- 
mendation ifrom  the  engineer  if  the  operation  has  to 
be  carried  out  in  stages,  as  this  mu.st  necessarily  in- 
volve labour  and  .supervision. 

An  ana'lysiis  of  the  fimdanMufal  is-ciilials  for  eco- 
nomic distillation  woaikl  iiic|ic;il,.  ihc  iniin  of  appa- 
ratus which  would  obviate  tin-  ii,'.r.--ily  of  a  stage 
l)roce.ss: 

I  have  stated  lli;il  when  the  crude  material  is 
heated  to  that  point  at  wbirh  the  chemically  com- 
bined water  is  broken  up,  only  a  slightly  higher 
temiierature  is  ueces.saiy  for  decomposition;  and, 
further,  that  when  in  the  retort,  owing  to  the  immo- 
bility of  the  particles,  only  that  portion  which  is  in 
contact  with  the  hot  surface  parts  readily  with  its 
volatile  matter.  If  theise  statements  are  borne  out 
by  ifacts,  it  would  apjiear  that  a  thin  layer  of  faeces 
l;ei>t  in  constant  agitation  on  hot  plates  enclosed  in 
a  vessel  would  suffer  raiiid  destructive  distillation. 

.An  apparatus  has  been  constructed  on  this  prin- 
ciple, wherein  cnidc  faeces  without  preliminary  treat- 
ment are  fed ;  the  products  of  distillation  are  obtained 
in  a  iiseful  condition,  and  the  operation  is  effected 
without  creating  nuisance.  A  description  of  this 
aiijiaratus  may  be  of  interest,  as  it  fulfils  the  claims 
made  for  this  method  of  treatment.  It  consists  of 
an  iron  framework  carrying  five  plates  staggered  one 
alKwe  the  other,  so  that  when  tlie  material  is  raked 
to  the  end  of  one  plate  it  drojjs  on  to  the  next  below. 
The  plates  are  hollow,  and  are  heated  by  producer 
gas  which,  by  a  small  fan,  is  drawn  round  baffles,  so 
that  the  whole  surface  is  evenly  heated.  An  endless 
chain,  working  on  sprocket  wheels  at  either  side  of 
the  plates,  carries  the  rakes  which  plough  throiigh 
and  carry  forward  the  material.  The  whole  appa- 
ratus, being  cased  in,  is  gaslight,  and  it  is  provided 
with  eduction  pipes  to  carry  off  the  prodticts  of  dis- 
tillation. The  hydrocarbon  and  other  vapours  are 
induced  by  a  centrifugal  fan  in  conjunction  with  an 
e.Vtractor  box,  which  takes  the  place  of  a  conden.ser, 
and  is  quite  eflicient.  The  rakes  are  at  intervals  of 
about  12  in.,  so  constructed  that  the  fir.st  roughly 
spreads  the  material  over  the  plate  and  carries  only 
20  per  cent  of  the  charge  forward,  the  second  jjloughs 
the  material  spread  by  the  first  rake  and  carries  for- 
ward a  further  portion,  and  so  on,  until  the  sixth 
and  solid  scraper  cleans  the  plate.  The  feed  hopper 
is  synchronised  with  this  solid  scraper  and  imme- 
diately discharges  lieliind  it  on  to  the  top  plate  a 
fresh  charge  of  m.aterial.  The  temperatiue  of  the 
.!.'as  entering  the  plates  is  approximately  800  deg. 
Fahr.,  so  that,  while  there  is  little  damage  tO'  the 
iron  |)lates,  the  temperatui'c  is  kept  sufficiently  high 
to  cause  rapid  evaporation  of  the  water.  This  is 
completely  effected  on  the  first  and  .second  ijlates. 
On  the  third  plate  decomposition  of  the  faaces  takes 
place,  and  is  com]jleted  on  the  fifth.  The  jn-esence 
of  .steam  at  this  stage  of  the  distillation — i.e.,  on  the 
fourth  and  fifth  plates — would  increase  the  yield  -of 
anmionia,  but  at  the  expense  of  the  carbon  content 
of  the  residue.  The  plates  in  this  apparatus  are  5  ft. 
by  2  ft.,  and  the  rakes  travel  over  one  plate  in  ten 
nunutes.  According  to  figures  given  to  me  by  the 
Army  authorities,  the  daily  capacity  of  this  machine 
is  equal  to  about  2,000  men.  The  fuel  consumption 
is  200  lb.  per  day  of  coal,  but  w'ero  the  carbon  in  the 
residue  burnt,  together  with  the  oil  ijroduced,  this 
consumption  would  be  reduced  by  at  least  30  per  cent. 
The  carrying  chains,  fans,  &c.,  are  driven  by  a  3-h.p. 
gas  engine  supplied  by  the  producer. 

The  apparatus  occupies  a  floor  space  of  6  ft.  by  4  ft., 
and  is  5  ft.  high  overall. 

The  products  of  distillation  are  very  interesting 
and  complex.  Very  little  research  work  has  been 
carried  out,  but  from  what  has  been  demonstrated 
there  certainly  appears  to  be  an  almost  unlimited 
field  for  the  research  chemist.  The  results  of  a  few 
preliminary  tests  will  show  that  these  products  are 
valuable.     It  is  not  my  puri)ose  to  attempt  to  prove 
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that  the  production  of  these  materials  is  a  comniea- 
e:al  proposition,  but  to  show  that  they  possess  more 
than  academic  value  insomuch  that  they  may  be 
utilised  to  render  the  apparatus  partially  self- 
s\ipporting. 

Oil.— In  its  crude  st<at€  this  oil  contains  about  20 
per  cent  of  wat'er,  partly  in  combination  and  partly 
free.  Some  samples  have  yielded  30  per  cent  of  a 
saponifiable  oil,  which,  however,  is  of  little  interest 
commercially.  The  calorific  value  of  the  dry  oil  is 
10,230  calories  per  gramme,  or  18,415  B.T.U.  (crude 
Texas  being  about  2,200).  A  sample  subjected  to 
test  remained  fluid  until  cooled  to  20  deg.  Fahr., 
had  a  specific  gravity  of  -971  at  60  deg.  Fahr.,  and  a 
flash  point  of  256  deg.  Fahr. 

This  oil  contains  le.'^s  than  i  per  cent  sulphur,  and 
would  therefore  comply  with  Admiralty  requirements 
for  fuel  oil. 

Tests  have  been  made  in  liquid  fuel  burners,  and 
the  results  were  satisfactory  in  every  way,  its  phy- 
sical charact-eristics  lending    it    admirably    for    this 


purpose. 
In  fractionating 


some    trouljle 


caused    in    the 


ingly  complex  in  their  composition,  and  undoubtedly 
are  mixed  with  other  and  less  recognisable  organic 
bases. 

Their  connnercial  value  is  of  interest,  as  at  the 
moment  two  European  Governments  are  seeking  a 
denaturant  for  alcohol  which  will  render  tlie  spirit 
unpotable.  Pyridine  is  u.sed  to  denature  alcohol,  but 
it  is  a  well-known  fact  that  methylated  spirits  are 
consumed  by  many  people  whose  craving  for  alcohol 
overcomes  its  somewhat  jjronounced  flavour.  If, 
however,  the  first  fraction  obtained  from  sewage  oil 
be  mixed  with  the  organic  bases  obtained  from  the 
same  source,  and  a  percentage  of  the  mixture  used 
to  denature  alcohol,  the  value  of  the  alcohol  for 
commercial  purposes  would  not  be  depreciated;  but 
I  venture  to  state  that  one  small  dose  would  per- 
manently satisfy  the  appetite  of  any  person.  Only 
repeated  fractional  distillation  would  eliminate  from 
alcohol  the  added  spirit,  so  that  anyone  desiring  to 
produce  a  potable  spirit  from  this  denatured  alcohol 
would  quickly  find  it  would  not  be  a  paying  pro- 
position. 

The   next  product  is   ammonia.     This  is   recovered 


Section.4l  Side  Elev.^xtion  ov  Appaeatu.s  for  Continuous  Destructive  Distillation  of  Faeces. 

A,  framework  :    B,  hollow  plntes  ;   C,  D,  end  plates  :    E,  F,  flue  pipes  for  gas  from  producer  ;    G,  feed  hopper  ;    H,  residue  i'it :    I,  rake.s  : 
K,  chains  carrying  rakes  ;    h,  sprockets ;    M,  N,  O,  P,  driving  sprockets  ;    T,  cruciform  cross  section  feed  rolls ;  tJ,  ratchet ;   V,  pawl. 


stills  when  the  oil  is  refined,  owing  ijrobably  to  the 
water  content,  but  the  difficulty  is  overcome  by  the 
use  of  steam.  The  fractions  are  of  great  interest — 
the  first  being  a  colourless  spirit  having  a  gravity  of 
0'760,  and  vaporises  at  little  over  normal  tempera- 
ture. This  spirit  has  a  peculiar  smell,  due  to  a  trace 
of  pyridine  ba.ses.  The  second  fraction  is  a  very  pale 
burning  oil,  which  requires  further  refinement  before 
it  would  be  classed  as  a  burning  oil.  Tlie  inter- 
mediate oils  are  light  in  colour,  but  have  little  vis- 
cosity. The  last  fraction,  however,  appears  to  be  an 
excellent  lubricating  oil  with  good  viscosity.  The 
residual  pitch  is  worthy  of  investigation.  From  its 
source  it  may  be  claimed  that  it  is  an  organic  pitch, 
and  certainly  it  answers  most  of  the  tests  for  this 
compound.  According  to  my  information  the  pitch 
alone    makes  the  oil  worth  over  6d.  per  gallon. 

The  presence  of  pyridine  bases  in  both  oil  and 
ammonia  liquor  is  easily  recognisable  by  its  distinc- 
tive smell,  and  as  this  is  a  valuable  compound,  and 
its  separation  well  known  in  works  practice,  its  exist- 
ence further  enhances  the  value  of  the  crude  oil. 

These  pyridine  bases  derived  from  fasces  are  exceed- 


as  6  oz.  liquor,  and  is  amenable  to  the  ordinary  re- 
covery process.  As,  however,  the  greater  portion  of 
the  fatty  matter  present  in  the  raw  material  is 
carried  over  in  a  saponified  condition  with  the 
ammonia  liquor,  the  subsequent  use  of  lime  or  soda 
to  liberate  the  ammonia  will  yield  calcium  or  sodium 
stearate  in  a  useful  condition. 

A  physical  action  of  more  than  academic  interest 
takes  place  when  a  .small  quantity  of  oil  of  the  paraffin 
.series  is  aided  to  faeces  or  press  cake  before  distilla- 
tion. No  chemical  action  whatever  takes  place,  but 
when  the  mass  is  heated  an  atmosphere  of  paraffin 
vapour  is  created  which  seemingly  acts  as  a  vehicle 
to  carry  over  the  fats  to  the  condenser.  The  fats  so 
recovered  are  almost  white  when  a  low  temperature 
is  employed,  and  are  dissolved  in  the  ammonia  liquor 
as  soon  as  this  is  generated.  This  process  eliminates 
only  the  free  fats  existing  as  such  in  the  raw  mate- 
rial, and  in  the  case  of  press  cake  where  a  large  per- 
centage of  the  total  fats  are  in  combination  with  lime 
or  other  mineral,  decomposition  takes  place. 

The  disposal  of  faeces  in  military  camps  by  distilla- 
tion, and  the  production  of  ammonia,  is  of  value  from 
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another  hygienic  poiut  of  view.  This  ammonia  liquor 
also  contains  pyridine  bases,  and  it  lias  been  demon- 
strated that  when  faeces  have  been  sprinkled  with  a 
small  quantity  of  this  ammonia  liquor  no  flies  will 
approach  the  material.  As  a  bactericide  also  it  ranks 
next  to  an  80  per  cent  solution  of  nicotine,  and  ex- 
periments show  that  B.  typhosus  is  killed  in  3i 
hours.  If,  therefore,  receptacles  were  washed  out 
^^•ith  this  liquor,  there  would  be  less  chance  of  danger 
emanating  from  this  source. 

The  following  report  by  the  editor  of  the  Medical 
Officer  on  an  experiment  with  this  liquor  may  be  of 
interest,  as  it  shows  a  further  possible  use  were  the 
distillation  of  fajces  practised  at  or  near  the  front 
by  Army  authorities. 

"  TO   RENDER  ASPHTXIAXING    GAS    INERT. 

"  In  one  of  tlie  great  camps  near  London  we  have 
lately  seen  demonstrated  a  scheme  to  give  absolute 
protection  to  troops  against  poisoning  by  mephitic 
gas  attacks  under  conditions  more  severe  than  could 
possibly  exist  at  the  Front,  and  undoubtedly  the  in- 
\fiilor's  claims  were  fully  substantiated.  Absolute 
simplicity  and  immunity  from  failure  is  the  keynote 
of  the  whole  scheme,  which  was  carried  out  in  the 
following  manner:  A  pipe,  fitted  with  spray  nozzles 
about  6  ft.  apart,  was  laid  along  the  front  of  a  regu- 
lation trench.  A  small  pump  was  connected  to  the 
pipe,  and  a  dilute  solution  of  ammoniacal  and  other 
compounds  forced  through  the  sprays.  The  result 
was  the  formation  of  a  '  screen '  of  liquid  in  the 
form  of  a  cloud,  extending  to  a  height  of  about  8  ft. 
above  the  parapet  of  the  trench.  The  'enemy'  gas 
was  supplied  through  a  perforated  pipe,  extending 
the  whole  length  of  the  trench  at  a  distance  of  only 
15  ft.  Chlorine  was  liberated  through  this  ijipe  and 
directed  against  the  screen  at  a  pressure  of  251b.  to 
the  square  inch.  Instantly  and  completely  the  whole 
of  the  poisonous  gas  was  absorbed  by  the  'screen,' 
forming  a  white  cloud,  which  was  rapidly  blown  over 
the  trench.  During  the  test  the  trench  was  occupied, 
and  although  the  rapid  breathing  of  an  excited 
.soldier  was  simulated,  no  harmful  effects  were  ob- 
served either  during  the  test  or  afterwards.  Heavy 
rain  and  a  la-mi le-an-hour  wind  prevailed  during  a 
I)ortion  of  the  demon.stration  without  affecting  the 
.scheme  in  any  way.  The  presence  of  gas  was  denoted 
to  the  man  at  the  pump  by  his  previously  spraying 
the  ground  with  a  small  quantity  of  the  solution, 
thereby  causing  the  chemical  combination  on  the 
ground  at  a  di.stance  of  about  8  ft.  from  the  trench. 
■The  resultant  white  cloud  is  an  important  feature,  as 
•it  warns  troops  of  the  approach  of  the  gas,  which 
otherwise  may  take  them  by  surprise. 

"  The  source  of  supply  of  the  chemicals  used  for 
this  scheme  was  from  the  destruction  of  fseoes  by  the 
Westminster  Destructor  Company's  system.  A  de- 
scription of  this  apparatus  has  already  been  given 
in  these  columns,  but  a  greatly  improved  portable 
type  has   been   evolved,   which   makes  the  foregoing   I 


proposal  to  render  mephitic  gas  inert  by  utilising 
material  at  hand  valuable  and  worthy  of  fullest  in- 
vestigation. The  utility  of  the  scheme  is  not  abso- 
lutely dependent  on  the  near  presence  of  tlie  appa- 
ratus, as  the  liquor  coidd  be  sprayed  by  means  of 
the  ordinary  pumps,  already  supplied  by  the  War 
Officp,  at  points  100  yds.  or  so  apart  all  along  the 
trenches.  The  only  additional  plant  essential  to  its 
adoption  is  the  canvas  piping  with  nozzles,  through 
which  the  liquor  is  sprayed  along  the  front  of  the 
trench." 

The  last  portion  of  tlie  volatile  matters  to  be  con- 
sidered is  the  uncondensable  gas.  Theoretically,  the 
quantity  of  gas  formed  should  be  more  than  sufHcient 
for  the  evaporation  of  the  water  content,  but  in  prac- 
tice extraneous  fuel  is  required  for  distillation. 

Analysis  of  the  gas  shows  the  following  compo- 
sition:— 


Carbonic  acid,  CO., 
Ethylene,  &o.,  C2H.,  &c 
Carbon  monoxide,  CO 
Marsh  gas,  CHj  ... 
Hydrogen,  H 
Nitrogen,  N 


18-4 
1.5-U 
7-5 
13-8 
28-2 
15-5 


The  analysis  indicates  a  gas  of  very  high  calorific 
value.  It  has  a  peculiar  smell,  difficult  to  define,  an 
acid  tasto,  and  is  almost  colourless. 

During  a  test  a  quantity  of  this  gas  accumulatetl 
in  the  scrubber,  which  consisted  of  a  cast-iron  column 
10  ft.  high.  3  ft.  in  diameter,  and  nearly  f  in.  thick. 
A  workman  searching  for  a  leak  with  a  naked  light 
exploded  the  gas,  and  pieces  of  the  apparatus  were 
found  nearly  100  yds.  away. 

As  this  gas  is  passed  through  a  centrifugal  ex- 
tractor it  contains  no  tar  or  dust,  and  may  be  utilised 
as  power  in  a  gas  engine  to  drive  the  plant  or  to 
augment  the  supply  from  the  producer.  The  supply 
is  continuous,  so  long  as  material  is  being  carbonised 
on  the  fourth  and  fifth  plates  in  the  apparatus 
described. 

The  residual  matter  from  the  distillation  consists 
of  carbon  with  lime,  iron,  magnesia,  phosphates,  &c. 
It  is  a  black,  odourless ,  friable  material  in  fine 
powder.  From  crude  faeces  the  residue  contains 
nearly  50  per  cent  carbon,  and  as  the  material  is 
naturally  non-caking  it  may  be  mixed  with  the  coal 
used  in  the  gas  producer,  to  decrease  the  extraneous 
fuel  consumption,  or  when  mixed  with  the  oil  and 
rouglily  briquetted,  yields  in  the  producer  gas  of  a 
high  calorific  value. 

Analysis  of  press  cake  resirluc  shows  the  following 
composition:  — 

Siliceous  matter 

Iron  oxide  and  alumina 

Calcium  carbonato   ... 

Carbon 

Magnesia 

Phosphoric  acid 

Moisture 

Sulphur  ...  ...  1 

100        9974 

Various  experiments  have  been  tried  to  utilise  the 
residue  from  press  cake  as  a  precipitant  for  raw 
sewage,  and  the  results  indicate  that  this  may  be 
advantageous;  but  as  these  tests  have  been  confined 
to  the  laboratory,  it  is  impossible  to  form  a  definite 
opinion  as  to  its  priictical  lapplication. 

In  camp  sanitary  work  it  frequently  happens  that 
a  quantity  of  water  is  added  to  the  fseces,  which 
naturally  renders  it  difficult  to  handle;  but  this 
trouble  may  be  overcome  by  adding  the  residue  to  the 
raw  matejial,  and  as  it  is  an  excellent  absorbent,  a 
comparatively  small  quantity  is  necessary  to  render 
the  faaoes  fit  for  treatment  on  the  plates.  As,  too,  the 
residue  contains  phosphates  and  chemically  com- 
bined nitrogen,  by  its  repeated  use  as  stated,  these 
constituents  will  become  concentrated  to  some  de- 
gree, making  the  residue  of  value  as  a  fertiliser. 

From  the  records  of  tests  made  both  in  the  labora- 
tory and  on  a  practical  basis,  there  appears  to  be 
little  dotibt  that  the  destructive  distillation  is  pos- 
sible and  feasible,  and  that  such  a  scheme  for  the 
disposal  of  nightsoil  would  embody  the  two  factors 
required  by  the  sanitary  engineers— viz.,  economy  and 
hygiene. 

At  the  meeting  of  the  Institute  of  Sanitary  Engi- 
neers at  which  Mr.  Menzies'  paper  was  read  a  hearty 
vote  of  thanks  was  accorded  to  the  author  on  the 
motion  of  the  president,  Mr.  A.  P.  I.  Cotterell, 
M.iNST.c.E.,    seconded    by    Mr.    H.    Percy    Bonlnois, 

M.INST.C.E. 
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Electrolytic  Sewage  Treatment. 

By  W.  L.  BENHAM. 


In  the  early  part  ol  191-1  the  council  oMhe  ci1y  of 
Durant,  Okla.,  decideil  to  build  a  modern  sewage 
treatment  plant  to  take  care  of  the  increasing  needs 
of  the  municipality  for  the  treatment  of  sewage,  and 
after  considerable  inve.stigation  it  was  decided  to 
l)nild  iwi  electrolytic  treatment  plant.  The  site  was 
located  'north-east  of  the  city  on  ground  at  sLich 
an  elevation  ithat  the  effluent  from  the  plant  could 
he  emptied  into  a  small  creek,  which  is  always  dry 
except  during  rainy  periods.  The  sewage  is  carried 
to  the  plant,  by  two  .separate  main  outfall  lines.  The 
plant  was  put  in  operation  in  August,  1914,  during  a 
very  dry  period,  and  after  some  time  it  was  decide<l 
to  have  a  test  made,  which  would  show  tlie  efficiency 
of  the  treatineait.  During  the  month  of  August,  under 
the  direction  of  L.  G.  Lautzenhiser,  of  the  Electro- 
Sanitation  Comijany,  Los  Angeles,  Cal.,  continued 
series  of  tests  were  made  by  P'rof.  Louis  A.  'J'urley,  at 
that  time  State  bacteriologist  of  Oklahoma,  and  a, 
report  was  made  by  him  covering  his  findings. 

The  plant  is  a  combination  of  a  two-storey  settling 
basin,  a  sltorage  resei-voir,  generator-house,  trough- 
hoais©  (wliere  the  elect i-oly tic  troughs  ai'e  located),  and 
a  sludge  bed. 

Tlie  settling  ba.ain  is  of  reinforced  concrete,  ."0  liy 
40   ft.    inside   nreasureiuent    and     12   ft.    deep.        Tlie 


troughs  are  provided  fourteen  vents,  so  arranged  as 
to  allow  the  scum  and  gases  to  rise  to  the  surface. 
These  vents  are  8  ft.  apart  on  centres,  and  at  the 
apex  of  each  trough  there  is  provided  a  scum  drain 
of  8-in.  east-iron  jiipe  equiijped  with  a  valve,  so  that 
scum  or-  floating  shulge  can  l)e  carried  off  from  time 
to  time  to  the  sludge  bed.  The  hoppers  are  con- 
structed of  2-in.  by  6-iu.  oak  tongue  and  grooved 
hnnl)er,  as  are  also  the  vertical  vents. 

The  storage  basin  is  of  reinforced  concrete,  and  of 
72,(100  gallons  capacity.  The  idea  of  this  basin  is  to 
allow  the  effluent  from  the  .settling  basin  to  be  stoi'ed 
up  and  to  permit  the  sewage  to  be  treated  intermit- 
tently, thus  avoiding  the  necessity  of  running  the 
plant  continuously.  The  basin  was  designed  witli  a 
view  of  taking  care  of  the  night  flow. 

Above  the  storage  basin  is  a  motor  generator  house 
or  room  in  vi-hich  ar©  placed  the  generators.  These 
generators  are  composed  of  three  separate  units, 
specially  designed  so  as  to  generate  current  at  tlie 
rate  of  400  amperes  and  4  volts.  A  separate  switch- 
board is  provided  for  each  generator,  on  which  are 
mounted   ariimeters,    voltmeters,    rheostats,    starting 

ImiXh^    .•IIMJ    swifcllPS. 

I'l'Mi  III.'  -Iiiiage  basin  the  sewage  is  conducted  to 
II Ir.  I  imI\  I  ii'  IroiigliK,  which  are  housed  in  a  brick 


Troughs   with   theiu   Elkctjcodes   in    whu'h  Sew.^ge  is  The--vied  at  Duiiant. 


bottom  of  these  ba.sins  is  composed  of  fifteen  inverted 
pyramids  in  the  form  of  hoppers,  and  each  is  pro- 
vided with  a  bottom  drain  so  arranged  that  sludge 
can  be  drained  out  on  to  the  sludge  bed  or  into  the 
adjoining  creek.  Tliis  larrangement  is  accomplished 
by  means  of  valves  placed  in  manholes  outside  of 
the  basin.  The  drain  pipes  and  valves  are  so  arranged 
that  the  transverse  hoppers  or  liottoms  can  be 
drained  in  sets  of  three  at  a  time,  there  being  five 
manholes  with  two  valves  in  each.  It  was  the  idea 
that  sufficient  drainage  could  l>e  accomplished  with 
a  nnich  less  depth  than  if  fewer  drains  were  pro- 
vided, and  to  permit  the  entire  basin  to  be  drained 
at  times  when  it  might  become  necessary,  due  to 
shidge  deposits,  to  clean  out  the  basin,  also  to  inspect 
the  interior  at  any  time.  The  bed  of  the  creek  is 
about  2  ft.  lower  than  the  bottom  of  the  hoppers, 
thus  providing  ample  fall.  These  drains  are  oast-iron 
bell  and  spigot  pipe,.  8  in.  and  10  in.  in  diameter. 

Above  the  drainage  hoppers,  at  a  distance  of  about 
3  ft.,  were  constructed  Y-shaped  troughs  or  hoppers, 
which  extend  across  the  basin  at  right  angles  to  the 
long  side.  The  apex  of  these  troughs  is  6  ft.  below 
the  top  wall  of  the  basin  and  4  ft.  below  the  water 
level.  The  Ixjttoms  of  the  troughs  are  8  ft.  9  in.  below 
the  water  level.  The  side  of  each  trough  or  hopper 
at  the  Ixittom  overlajis  Viy  about  6  in.  the  other  side, 
so  as  to  prevent  any  solid  matter  from  rising  to  the 
surface,    due    to    gas    bubbles.    At    the    apex    of    the 

*  Extract  from  article  in  New  York  Municipal  Engineering. 


building.  The  floAv  is  controlled  by  means  of  valves 
at  the  iipper  end  of  each  trough.  There  are  three 
troughs  holding  the  electrodes,  these  troughs  beinj^ 
30  ft.  long,  22  in.  wide,  and  18  in.  deep,  inside  mea- 
surement. Prom  the  troughs  the  sewage  empties  into 
a  concrete  open  channel,  thence  is  carried  to  a  man- 
hole into  the  creek.  A  flap  valve  is  provided  at  the 
creek  to  prevent  the  backing  up  of  flood  water. 

At  the  side  of  tlie  trough-house  is  located  the  sludge 
bed,  20  ft.  wide,  40  ft.  long,  and  .3  ft.  deep.  This 
trough  is  provided  with  underdrains,.  which  consist 
of  6-in.  vitrified  sewer  pipe  laid  with  open  joints.  On 
top  of  these  drains  is  selected  sand.  The  sub-drains 
are  connected  with  an  outfall  line  to  the  creek,  which 
is  also  provided  with  a  valve  to  prevent  the  backing 
up  of  water  from  the  oreek. 
The  process  Orf  treatment  is  as  follows:  — 
Sewage  from  the  mains  is  discharged  into  a  con- 
crete channel  extending  the  full  length  of  the  settling 
basin,  and  is  admitted  to  the  basin  by  means  of  five 
conduits,  open  at  the  top,  which  descend  through  the 
wall  of  the  chamber  and  oijen  into  same  a  little  below 
the  level  of  the  apexes  of  the  hoods  or  troughs  and 
between  them.  The  tank  was  designed  with  a  view 
of  retaining  the  sewage  for  a  two-hour  ijeriod  based 
on  one-eighth  of  the  average  flow,  and  tests  have 
shown  that  this  result  has  been  accomplished.  Accu- 
rate gaugings  of  sewage  were  taken  Ijefore  the  tank 
was  designed.  The  sewage  flows  from  the  entrance 
chamber  across  to   the  other   side  and   into  another 
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ooiicret*  channel  or  flume  bracketed  to  the  side  wall, 
it  l>eiug  neoessiU'v  for  the  sew.oge  to  flow  over  weirs 
into  this  channel. 

From  the  settling  basin  or  compartment  and 
through  tlie  bracketed  channel  the  sewage  flows  to 
the  reservoir  or  equalisins;  basin,  and  is  stored  there 
until  the  basin  is  filled.  Then  the  treatment  process 
is  started  and  the  sewage  is  admitted  to  the  electro- 
lytic troughs,  whei'e  it  is  allowed  to  flow  through 
each  trough  at  the  rate  of  about  7,000  gallons  per 
hour,  which  rate  has  l>een  demonstrated  to  give  the 
best  results.  The  troughs  may  be  operated  .separately 
or  all  at  one  time. 

There  are  ten  sets  of  eiectrodes  in  each  set,  con- 
sisting of  twenty-seven  plates  i  in.  in  thickness,  antl 
separated  from  each  other'  by  a  vulcanised  rubber 
busliing.  These  electrode  .sets  are  suspended  by 
means  of  baivi  from  sifle  of  the  trough,  and  connected 
to  bus-lKirs  extending  idong  the  side.  Metal  baffles 
are  provided  in  each  tnniLih.  so  as  to  divert  sewage 
through  plates  and  eliniiiiate  dead  pockets.  On  top 
of  each  plate  is  a  coi>per  strip  bent  over  e^icli  plate. 

The  following  is  Jibstracted  from  the  re|>ort  of 
Prof.  .1.  A.  Turley,  dated  September  5,  1914:  — 

Durant  was  selected  as  the  jjlace  to  make  the  tests 
on  account  of  the  character  of  its  preliminary  treat- 
ment of  the  sewage. 

Duranfs  population  is  about  7,500.  It  has  se])arate 
sewers  with   4.'54  connections   with  tbe  domestic  sys- 


sewage  in  the  chamber  was  comparatively  clear  and 
free  from  solid  matter  early  in  the  morning,  so  that 
some  mornings  the  chamber  might  easily  have  been 
mistaken  for  the  reservoir  of  the  city  waterworks. 
About  9.30  the  sewage  began  to  be  murky,  and  the 
solid  matter  to  increase.  This  increase  continued 
until  5  p.m.,  at  w-hich  hour  we  usually  left  the  plant, 
and  it  probably  extended  into  the  night.  But  some 
lime  during  the  night  after  the  kitchen  wastes  for  the 
day  had  been  turned  into  the  sewer,  the  sewage  l)egan 
to  clear. 

In  the  description  of  the  chamber  above  given 
mention  was  made  of  the  fact  that  the  solid  mii/tter 
on  being  discharged  into  the  chamber  would  sink  and 
pass  under  the  hoods.  la  general  tlris  was  the  result, 
but  it  did  not  wholly  work  out  in  practice.  The 
greater  i)art  of  the  solid  matter  did  settle  to  the 
bottom,,  but  a  considerable  part,  of  it  rose  to  the  top 
and  floated  about  as  ,scum.  This  took  place  to  such 
a  degree  that  it  was  necessary  to  skim  the  chamber 
frequently,  and  the  odour  of  this  matter  decaying  on 
the  surface  was  at  times  quite  offensive.  Besides 
these  objections,  this  solid  matter  passed  over  the 
w^eir,  and  so  went  to  the  electrolytic  troughs,  and,  of 
course.  i)assed  through  theui  little,  it  any,  changed, 
and  appeared  with  the  treated  effluent  as  raw  sewage 
at  the  discharge  of  the  latter  into  the  stream  bed. 
No  system  of  purification  coidd  be  expected,  in  the 
time  the  sewage  was  jiassing  tlirougli  the  troughs,  to 
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Plan   of   Electkolytic    Sewage    Trkatmiont   Plant   at   Durant. 
Settling  tflsin  nt  left;  reservoir  ami  c<iualising  tasiii  in  centre  i  electrolytic  troutrlia  at  risUt. 


tem,  including  two  laundries,  five  hotels, six  boarding- 
houses,  six  restaurants,  five  confectioneries  with  soda 
fountains,  and  five  drug  stores  with  soda  fountains, 
and  no  trade  wastes  other  than  the  laundries.  After 
a' heavy  rain  the  sewage  l>ecomes  a  mass  of  heavy 
mud,  on  account  of  the  dirt  that  is  washed  through 
the  manholes,  and  a  considerable  quantity  of  ground 
water  seeps  through  the  walls  of  the  manholes  into 
the  sewers. 

The  averace  daily  quantity  of  sewage  is  estimatei] 
at  428,000  gallons,  about  20,000  gallons  per  day  coming 
from  the  laundries.  The  sewage  from  the  laundries 
is  fairly  uniform,  and  contains  a  washing  compound 
known  as  "Wyandot,"  which  is  a  soda  preparation. 
The  sewage  from  other  sources  is  most  variable  in 
amount  and  character.  Besides  the  usual  kitchen  and 
bath-room  wastes,  all  manner  of  articles  that  can 
be  got  into  the  sewer  come  to  the  plant.  These 
include  newspapers,  cloths,  vegetable  and  fruit  refuse, 
drawings  of  fowls,  and  various  insoluble  matter.  Of 
course,  a  large  part  of  these  was  caught  by  the  screen 
and  in  the  inlet  channel,  but  a  considerable  amount 
passed  through  the  screen  and  into  the  chamber. 
Ground  water  dilutes  it  considerably  at  times,  espe- 
cially during  and  for  a  day  or  two  after  a  heavy  rain. 

The  solid  matter  in  the  sewage  was  quite  variable 
at  different  times  during  the  twenty-four  hours.    The 


dispo.se  of  decompo.sed  pieces  as  large  as  a  marble, 
as  were  many  of  tlie  pieces  noticed.     This  condition 


was  observed  when  tbe  ]) 
its  significance  as  af'fcclii 
apjjreciated ;  but  it  «:i-  lli' 
as  it  was  before  suggi-i  niy 
the  testing  was  begun 


imt  was  first  visited,   and 

the  effluent   was    fully 

it  liest  to  test  the  plant 

changes.    Accordingly, 

oon  as  ixissible,   and  the 


tests  included  in  the  "first  series"  Ijelow  are  those 
made  with  the  plant  in  this  conddtion.  At  the  end 
of  this  series  it  was  suggested  to  the  authorities  that 
the  condition  should  l>e  changed.  It  was  further  sug- 
gested that  this  could  \>e  accomplished  by  running 
chutes  from  the  orifices  into  the  chamber  to  conduct 
the  entire  sewage  under  the  hoods,  where  all  the 
solids,  the  floating  as  well  as  the  heavier,  could  be 
confined,  thus  avoiding  the  scum  and  the  carrying 
over  of  undigested  solids  to  the  treating  troughs. 

This  suggestion  was  carried  out,  and  it  was  found 
that  not  only  was  the  scum  done  away  with  and  the 
raw  floating  matter  arrested,  but  better  circulation 
in  the  settling  chamber  was  established.  This  w^as 
also  increased  by  cutting  recesses  2  ft.  wide  and  6  in. 
deep  in  the  wall  of  the  weir  to  the  discharge  channel. 
These  recesses,  five  in  number,  were  cut  in  line  with 
the  vent  flues  rising  from  the  apexes  of  the  hoods. 
Tlie  water  level  was  thus  lowered  about  4  in.,  and  the 
period  of  retention  slightly  reduced. 
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Assistants'  and  Students'  Section. 

Conducted  by  SYDNEY  G.  TUENER,  Assoc. m.inst.c.k. 


All  communications  in  regard  to  this  page  must  ie 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleei-street,  E.C.  Envelopes  must  be  marked  '  Assistants 
Section"  in  the  top  left-hmd  corner.  Correspondents  are 
invited  to  submit   questions  lor  consideration  and  answers 

QUESTIONS. 

This  week  an.=\vers  are  invited  to  the  following 
questions:  — 

511.  Tramway  Construction. — Discuss  spiralisation 
in   tramway  construction.     (J.  D.,    West  Hartlejiool.) 

512.  Hydraulic  Gradient.— A  horizontal  main  con- 
sists of  5,000  ft.  of  6-:n.,  5,000  ft.  of  9-m.,  and  5,000  ft. 
of  12-in.  diameter.  The  velocity  in  the  6-in.  is  12  ft. 
per  second,  and  the  pressure  head  50  ft.  at  the  inlet. 
Sketch  the  hydraulic  gradient  (o)  supposing  that  only 
the   skin  friction   i.5  considered;    (ft)   supposing   that 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  boons  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction 

apart,  and  are  connected  by  a  12-in.  main,  which,  at 
a  point  1  mile  from  the  service  reservoir,  feeds  a 
10-in.  distributing  main.  The  top-water  levels  of  the 
storage  and  service  reservoirs  are  850  and  750  ft.  re- 
spectively above  ordnance  datum,  and  the  level  at 
which  the  distributing  main  leaves  the  trunk  main  is 
400  ft.  above  ordnance  datum.  When  water  is  pass- 
ing into  the  distributing  main  at  the  rate  of  60,000 
gallons  per  hour,  what  will  be  the  .(1)  pressure  in  the 
trunk  main  at  the  connection  with  the  distributing 
main  ?  (2)  the  quantity  of  water  passing  from  each 
reservoir  towards  that  point  ?    and  (3)  the  hydraulic 
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Diagrams  accompanying  Reply  to  Question  ,'JOS. 


both  skin  friction  and  the  losses  of  head  due  to 
abrupt  changes  of  section  are  considered.  Write 
down  the  expressions  for  the  several  losses  of  head. 
("  Enquirer.") 

513.  Hydraulics — Calculate  the  percentage  loss  of 
horse-power  per  1,000  yds.  in  hydraulic  transmission 
through  clean  cast-iron  pipes  4i  in.  diameter,  with 
water  velocities  2,  3  and  4  ft.  per  second,  and  with 
pressures  2001b.,  7001b.  and  1,200  lb.  per  square  inch 
— that  is,  in  all,  9  percentage  losses,  and  represent 
your  calculated  results  by  curves.    ("Enquirer.") 

514.  Water    Supply A    storage    reservoir    and    a 

service  reservoir  are  situated  at  la  distance  of  5  miles 


gradients  from  the  reservoirs  to  the  junction  of  the 
trunk  and  distributing  mains  ?    ("Ionic") 


REPLIES   TO   QUESTIONS. 

508.  Strest  Construction.— Some  new  streets  are  to 
lie  laid  out  involving  considerable  cutting  and  filling 
of  the  ground.  Longitudinal  sections  of  the  ground 
showing  the  levels  of  the  new  road  have  been  pre- 
pared. The  cutting  and  filling  have  to  be  measured 
up  as  the  work  proceeds.  What  is  the  best  method 
of  doing  this  ?    (Polox.) 

Having   plotted   the  longitudinal    section   of   the 

ground  along  the  centre  line  of  a  proposed  road  to  a 
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suitable  scale,  and  having  drawn  a  line  on  the  sec- 
tion representing  the  finished  surface  of  the  road, 
the  next  thing  to  do  is  to  indicate  the  formation 
level  by  a  thin  line,  which  will  usually  be  about  . 
15  in.  below  the  finished  surface.  This  line  should, 
as  far  as  possible,  equalise  the  cutting  and  filling. 
If  the  ground  is  sloping  sidelong  it  will  be  necessary 
to  have  a  few  cross-sections,  so  as  to  be  in  a  posi- 
tion to  carefully  estimate  the  cutting  and  filling 
required.  This  centre  line  of  the  longitudinal  sec- 
tion, if  not  already  done,  should  now  be  transferred 
to  the  ground,  which  is  done  by  means  of  pegs 
driven  into  the  ground  at,  say,  every  100  ft.  The 
l>eg'.nning  and  ending  of  the  road,  as  well  as 
the  beginning  and  endinsr  of  each  section  of  cutting 
and  filling,  should  be  marked  by  two  pegs  driven 
into  the  ground  side  by  side.  All  these  pegs  should 
have  the  depth  below  or  height  above  formation 
level  marked  upon  them.  The  width  at  formation 
level  will  now  have  to  be  settled,  which  may  he 
about  30  or  40  ft.,  and  it  is  usual  to  make  the  side 
slopes  li  to  1.  It  is  now  possible  to  divide  the 
lengths  of  cutting  and  filling  into  sections  of  pris- 
moidal  cjoss-section,  the  contents  of  which  can  be 
calculated  from  either  Bidder's  or  McNeill's  tables. 
or  from  the  following  formula:  — 

Q  =  |(A  +  «+-l  M) 

Where  Q  =  volume  in  cubic  ft., 

L  =  length  of  section  in  feet, 
A  =  area  of  one  end  of  prism, 
a   —  area  of  otlier  end  of  prism, 
M  =  area  of  middle  section  of  prism. 

In  Fig.  1,  let  us  calculate  the  number  of  cubic 
yards  of  cutting  from  E  to  F  in  the  assumed  longi- 
tudinal section,  by  the  above  formula,  taking  the 
formation  width  as  30  ft.  and  slopes  H  to  1.  Figs. 
2,  4  and  3  represent  cross-sections  at  E  and  F  and 
midway  l>etween  E  and  F. 

a  =  3nx2  +  3x2  =  f(i 
A  =  30x5  +  7^x5  =  187  .J 
M  =  30x3i+5ix3i  =  123 
L  =  60  feet. 
60 
.-.  (i  -    g  (187; +66+ 123) 

=    7,455  cubic  feet 
=   276  cubic  yards. 
On  checking  this  with  McNeill's  tables  it  is  found 
to  be  correct.    Sections  FG,  GH,  HK  and  KL  can 
now  be  proceeded  with,  and  their  volumes  calcu- 
lated in  a  similar  manner.     (J.  G.  W.,  Downjxtlrick.) 


PERSONAL. 


Air.  H.  W.  Marsden,  borough  surveyor  of  Richmond 
(Yorks),  has  had  his  salary  increased  by  ,G10  per 
annum. 

Lieutenant  Edward  Stead,  assoc.m.inst.c.e.,  county 
surveyor  of  Somerset,  has  been  promoted  to  Captain 
in  the  Royal  Engineers,  to  date  from  the  commence- 
ment of  his  duties  as  a  lieutenant. 

Mr.  J.  Draper,  surveyor  and  inspector  to  the  Salt- 
burn  Urban  District  ConncU,  having  joined  the 
Colours,  Mr.  R.  Wood,  the  clerk,  has  been  appointed 
to  discharge  the  duties  of  the  offices  "  as  far  as 
possible." 

Mr.  E.  Park,  one  of  the  .surveyors  of  the  Horncastlu 
Rural  District  Council,  has  been  appointed  surveyor 
for  the  whole  district  during  the  war.  As  a  measure 
of  economy,  the  council  have  dispensed  with  the  ser- 
vices of  Mr.  John  Davis,  surveyor  of  the  North  Suli- 
district,  at  the  same  time  expressing  satisfaction  at 
the  manner  in  which  he  had  carried  out  his  duties. 

Mr.  F.  W.  Smart  has  Ijeen  unanimously  appointed 
county  surveyor  of  Bedfordshire,  in  snccession  to 
the  late  Mr.  W.  H.  Leete.  Mr.  Smart  was  appointed 
deputy  county  surveyor  last  July.  He  was  articled 
to  the  late  Mr.  W.  H.  Leete,  after  which  he  became 
assistant  in  the  county  surveyor's  office,  and  next 
served  as  district  surveyor  for  seven  and  a-half 
years.  He  was  then  promoted  to  the  position  of  chief 
assistant,  which  he  held  for  six  years.  Mr.  Smart  is 
a  member  of  the  Institution  of  Municipal  and  County 
Engineers.  

Messrs.  Arthur  Parry  and  F.  H.  Ellis  write:  "We 
notice  in  the  '  Personal '  cohnnn  of  your  last  issue 
a  report  to  the  effect  that  we  have  been  given  permis- 
sion to  join  the  Forces,  and  that  Mr.  W.  B.  Marsden 
has  been  deputed  to  cany  on  our  work  as  highway 


surveyor  dnring  our  absence.  Will  you  please  con- 
tradict the  latter  portion  of  this  report  ?  We  ask 
this  because  we  have  already  received  correspondence 
on  the  matter.  The  council  have  not  yet  decided 
what  steps  will  be  taken  to  carry  on  the  work  while 
we  are  away.  The  council  instructed  Mr.  Marsden, 
sanitary  surveyor  and  North  District  inspector  of 
nuisances,  to  carry  on  the  work  of  Mr.  A.  Hurd, 
Soirth  District  inspector  of  nuisances,  who  has  already 
joined  the  Sanitary  Section  of  the  R.A.M.C." 

OBITUARY. 

The  umera!  of  JMr.  T.  H.  B.  Heslop,  county  sur- 
veyor of  Norfolk,  whose  death  was  recorded  in  The 
Surveyor  last  week,  took  place  on  Friday  last  at 
Eaton,  Norwich.  Bishop  Hamlyn,  rector  of  Eaton, 
read  the  service,  which  was  impressive  in  its  sim- 
plicity. The  chief  mourners  were  Mrs.  Heslop 
(widow),-  Mr.  Heslop  (son),  Mrs.  H.  R.  Fletcher 
(daughter),  Mr.  J.  Heslop  (brother),  Mr.  H.  R. 
Fletcher  (son-ia-hxw),  Mrs.  Fairweather  (sister),  Mrs. 
Martin  (sister),  Mr,  Fairweather,  junr.,  and  Miss 
Mawdesley.  The  county  council  was  represented  by 
Mr.  J.  Sancroft  Holmes' (chairman)  and  a  large  num- 
ber of  members,  while  the  county  surveyor's  depart- 
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ment  was  re|iresented  by  Mr.  L.  B.  Sanders  (chief 
clerk),  and  the  following  district  surveyors:  Messrs. 
A  Fowler  (Wvmondham),  E.  G.  Coates  (Acle),  D. 
Johnson  (Dereham),  J.  Kennedy  (Docking),  R.  Nelson 
(Watlington),  R.  Gibson  (Gayton),  D.  Shields  (Faken- 
ham),  J.  iS.  Cooke  (Loddon),  G.  Rodley  (North 
Walsham),  W.  W.  Gladwell  (Diss),  W,  A.  TiUotson 
(Walton),  and  G.  E.  W.  Mnllard  (Downham  Market); 
and  E.  Beck  (foreman  of  the  county  council  stores, 
Wymondham),  and  James  Dawson,  James  Land,  and 
U.'  Beales  (rejiresenting  the  county  council  main  road 
men). 

Mr.  David  James  Phillips,  who,  we  regret  to  state, 
was  killed  in  the  Galiipoli  Peninsula  on  September 
22nd  last,  was  a  member  of  the  staff  of  the  county 
surve.yor  for  West  Suffolk,  and  left  to  join  the  Hawke 
Battaiion,  1st  Naval  Brigade,  Royal  Naval  Division, 
in  December,  1914.  Mr.  Phillips  was  a  Glamorgan- 
shire man,  and  was  educated  at  Queen's  College, 
Taunton,  and  Abery.stwith  University  College.  At 
the  latter  college  he  received  some  military  training 
with  the  Officers'  Training  Corps.  He  was  twenty- 
seven  years  of  age.  His  death  will  be  keenly  felt  by 
his  many  friends.  Mr.  Phillips  was  one  of  five  mem- 
bers of  the  West  Suffolk  county  surveyor's  staff  who 
joined  His  Majesty's  Forces  last  year,  the  other  four 
being  Messrs.  T.  L.  Burnside,  A.  J.  Hayward,  H.  E. 
Morris,  and  G.  Thomas. 


Dampness  in  Basements.— The  storage  benefit  of  a 
basement  is  often  minimised  through  dampness.  We 
learn  that  two  such  basements  in  Birmingham  have 
now  been  successfully  treated  with  a  blue  brick  Immg, 
the  bricks  being  bedded  with  Pudkjed  cement  mortar. 
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Municipal  Woric  in  Progress  and  Projected. 

rhe  Editor  invitea  the  cooperatton  ot  Sdrtbyoe  readers  with  a  view  to  making  injOTtnation  given  under  this  head  o« 

complete  and  accurate  as  possible. 


The  following  arc  among  Uu-  more  important  pro- 
.iected  works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Local  Government  Bojird  Inquiries"  page. 

BUILDINGS. 

Brandon  and  Byshottles  U.D.C.— The  surveyor,  Mr. 
G.  G.  Donkin.  has  been  instructed  to  prepare  ameiided 
]ilans  for  an  isolation  hospital. 

'Darlington  T.C.— It  is  proposed  to  imrrhasc  a  siie 
in  Woodlands-road  for  a  new  school. 

Downham  Market  U.D.C.— A  conferenre  has  been 
arranged  with  the  rural  district  council  with  rcsiject 
to  the  provision  of  an  isolation  hospital. 

Essex  C.C. — The  Education  Committee  are  appealing 
to  the  Local  Govci-nmeni  Board  to  withdraw  tlieir 
refusal  to  sanction  loans  for  school  sites  at  Boxted 
and  Hornchnrch.  on  the  ground  that  the  hind  w;is 
pinchased  l>efore  the  outbreak  of  war. 

Glasgow  T.C. — At  yesterday's  meeting  the  town 
council  lind  liefore  them  a  reconnnendatioTi  that  [\\r 
contracts  which  have  already  been  entered  into  for 
the  new  municipal  buildings  be  proceeded  witli  and 
completed;  that  consideration  of  the  question  of  enter- 
ing into  contracts  for  the  phnnber,  joiner,  and  other 
works  necessary  to  complete  the  new  buildings,  al-o 
Die  south  bridge  and  the  tunnel  thereunder,  be  posl- 
]ioned  until  after  January  31st  next;  and  that  tlic 
alterations  on  the  existing  buildings  and  the  con.struc- 
tion  of  the  north  connecting  bridge  he  delayed  until 
after  the  war. 

Newcastle  (Ireland)  U.D.C.~Tln-  surveyor.  :\rr. 
D.  M.  Gracey.  lias  received  instru(ti(uis  to  ve)"'rt  mi 
the  iirovision  of  shelters  on  tln'  pi'.iiH'ii.'id.v 

HOUSING   AND    TOWN  PLANNING. 

Foleshill  R.D.C.— The  surveyor,  Mv.  A.  E.  Newi y. 
reports  that  building  operations  are  to  proceed  in 
<-onnection  with  the  iirovision  of  twelve  workmen's 
flwellings  at  Foleshill   and  fifteen  at  Bedworth. 

Market  Harborough  U.D.C.— Tl  has  been  deridicl 
to  seek  powers  for  a  town-iilanning  scheme. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Glasgow  T.C. — Owing  to  the  fact  that  460  men 
belonging  to  the  cleansing  deiiartnient  have  enlisted, 
the  city  corporation  are  apjiealing  to  householders  to 
burn  all  combustible  material,  such  as  potato  and 
other  vegetable  p'eelings.  i-abb;iL'e  leaves,  refuse  of 
meat  and  other  fooil,  ;ind  \v:isfo  iiiipei. 

ROADS    AND    MATERIALS. 

Anglesey  C.C. — Complaints  relating  to  the  danger- 
ous nature  of  the  roads  as  the  re.sult  of  tar-spraying 
were  made  by  the  representatives  of  several  districts. 
It  was  stated  that,  especially  on  gradients,  the 
slipperiness  of  the  surface  was  tlie  frequent  cause  of 
accidents  to  horses  and  cattle.  The  county  surveyor, 
Mr.  W.  E.  Jones,  pointed  out  that  the  complaint 
only  applied  to  gradients,  and  even  there  he  thought 
accidents  could  be  avoided  by  the  exercise  of  a  little 
care.  The  I'emedy  he  suggested  was  the  application 
of  chippings  or  sand  for  the  slippery  parts. 

Barking  U.D.C. — Mr.  R.  H.  Lay.  acting  surveyor, 
reportHd  that,  as  directed,  he  had  offered  the  Thames 
Stone  Company  the  sum  of  2s.  lOd.  per  yard  super, 
for  about  10,000  yds.  of  artificial  stone  paving  flags  at 
the  council's  wharf,  and  the  sum  ot  £57  tor  sundry 
articles,  payment  to  be  made  by  four  equal  half-yearly 
instalments,  which  terms  the  company  had  accepted. 

Cookstown  U.D.C. — The  surveyor  reported  that  a 
new  scarifier  had  been  delivered  and  had  been  work- 
ing last  wffk  ill  INIolesworth-road.  He  has  estimated 
that  the  cost  of  hand-picking  that  road  would  be  £30, 
and  that  with  the  scarifier  it  would  be  £3,  but  lie 
found  that  it  actually  would  cost  less  than  £1.  Satis- 
faction was  expressed  at  the  work  done,  and  it  was 
decided  to  remake  part  of  the  main  street,  where  the 
traffic  was  heavy,  and  finish  halt  of  it  with  tar- 
screenings  as  an  experiment. 

East  Kerrier  R.D.C.— The  new  suiveyor,  iNfr. 
Mitchell,  reported  th;il  lie  had  been  all  over  the  dis- 
trict, and  had  journeyed  1,000  miles  in  the  past  five 


weeks.  The  roads  were  in  want  of  repair.  The 
crusts  were  thin,  and  in  many  cases  the  centres  were 
lower  than  the  sides,  due  to  scarcity  of  metal  tor 
some  years  past. 

Gillingham  T.C. — The  borough  surveyor,  Mr.  J.  L. 
Uedfern,  reported  recently  the  receipt  ot  a  communi- 
cation from  the  Road  Board  stating  that  it  was  pro- 
posed to  make  extensive  and  important  alterations 
on  the  Great  Lines.  There  would  be  a  vei-y  extensive 
camp  ot  hutments — eighty  or  more  large  buildings. 
There  would  also  be  upwards  of  |  mile  ot  roadway 
to  be  made,  and  the  local  authoi-ity  was  invited  to  act 
as  the  agents  to  the  depai-tmeiit,  all  expenses  being 
borne  by  the  department.  He  (the  borough  surveyor) 
))roposed  to  go  to  London  to  have  a  consultation  as 
to  the  class  ot  roadway  they  wanted  made.  They 
wanted  the  council  to  execute  the  work  as  economically 
and  as  expeditiously  as  possible.  The  council  decided 
to  tall  in  with  the  wishes  of  the  dep;irtment  in  the 
matter. 

Holywood  U.D.C— The  suiveyoi-,  Mr.  J.  Hanna, 
li;is  riTi'ivrd  instructions  to  prepare  estimates  for  a 
iiuiubir  iif  prnposed  improvement  schemes. 

Horsham  R.D.C. — The  surveyor,  Mr.  R.  Kenwick, 
has  been  ;iiitliorised  to  proceed  with  the  War  Office 
-rlicnie  liir  making  roads  at  Roffey  Camp. 

Leek  U.D.C. — The  council  are  considering  a  scheme 
for  the  extension   and  widening  of  Strangman-street. 

Norden  U.D.C. — It  was  repoited  recently  tliat  the 
i-ounly  council  had  made  a  gi'ant  of  £300  for  remaking 
two  lengths  of  the  main  road  between  Red  Lumb-lane- 
eiul,  and  the  Old  Mooxyock,  Ashworth  Moor. 

Pontypool  R.D.C.  —  The  county  council  have 
.qiproved  the  amended  scheme  for  the  improvement  of 
Black-road,  Llanfrechfa  Lower,  and  the  work  will  be 
put  ill  hand  as  soon  as  practicable. 

Sheffield  T.C. — The  Improvement  Committee  re- 
iniiiinend  the  purchase  of  land  in  Borough-road  and 
(Iwlerlon  for  a  widening  scheme. 

Surrey  C.C. — The  Highways  C'ounuittec  report  that 
the  cost  ot  widening  Cobham  Bridge  had  been  £5,735, 
the  estimate  being  £6,400.  A  grant  of  £1,100  was 
made  by  the  Road  Board.  Tlie  cost  ot  widening 
Windows  Bridge  was.  £2,346,  the  estimate  being 
£2,500,  and  a  grant  of  £100  was  made  by  the  Road 
Board.  The  committee  have  granted  an  increase  of  2s. 
a  week  to  all  roadmen  in  their  emjjloyment  earning 
less  than  30s.  a  week,  but  in  no  case  is  the  increase 
to  have  the  effect  ot  making  the  wages  more  than  30s. 

Tavistock  R.D.C.  —  The  surveyor.  I\Ir.  G.  G. 
('(■iiiisli,  if|i(irted  that  the  actual  cost  of  Hoi'ndon- 
road,  Marytavy,  over  which  there  is  traction  traffic 
in  connection  with  Wheal  Jewell  Mine,  from  Sep- 
tember, 1914,  to  September,  1915,  was  £352,  or  at  the 
rate  of  £175  per  mile,  whereas  the  normal  cost  before 
the  traffic  was  £10  a  mile.  It  was  i-esolved  to  repre- 
sent the  matter  to  the  mining  company,  and  ask  them 
how  much  they  were  i:>repared  to  contribute. 

Torquay  T.C.^-It  has  been  agreed  to  pay  £4.50  tor 
land  necessary  for  the  widening  of  part  ot  Toi-wood- 
street. 

Turton  U.D.C. — It  is  reported  that  the  County  Main 
Rnad  and  Bridges  Committee  have  made  additional 
grants  amounting  to  £82(5  for  the  repair  of  main  roads. 

Westhampnett  R.D.C. — AVith  respect  to  a  report  as 
to  the  delay  in  the  commencement  of  rolling  in  the 
Eastei'gate  district  owing  to  the  shortage  ot  labour, 
the  council  resolved  that  inquiries  be  made  of  the 
military  authorities  at  Chichester  Barracks  in  order 
to  ascertain  whether  the  services  of  any  soldiers  could 
be  obtained  to  assist  with  the  steam  rolling  during 
the  winter.  As  to  the.  maintenance  ot  highways 
during  the  year  ending  March  31,  1917,  the  council 
adopted  the  principle  that  the  main  or  arterial  roads 
should  be  maintained  in  their  present  condition,  but 
that  in  the  case  ot  contributory  roads  where  little 
other  than  purely  local  traffic  might  be  expected,  the 
estimates  should  be  reduced  and  the  material  limited 
to  such  quantities  as  might  be  required  tor  emergency 
repairs  only.  The  highway  sui-veyors,  Messrs.  J.  J. 
Budden  and  I.  H.  Hogben,  were  directed  to  prepare 
preliminary  estimates  tor  the  consideration  ot  the 
Highways  Committee. 


XoVEMltfB  12,  1915. 


AND   COUNTY   ENGINEER. 
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Westminster  B.C.— The  Works  Committee  leoom- 
iiu'iul  tlir  i-anying  out  of  repairs  in  the  Strand,  Savoy- 
~ntvt.  .111(1  Carting-lane,  at  an  estimated  cost  of  £900. 

Worcester  T.C. — Plans  have  been  prepared  for  (lie 
icpair  of  ih<-  SovcM-ii  towing  path. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

J]  Ballymoney       U.D.C.  —   Tlie     surveyor,     Mr.     A. 

Mr.Master.  has  received  instructions  to  report  on  the 
cost  of  laying  a  new  sewer  through  part  of  JMilltown. 

Chatham  T.C. — An  agreement  has  been  made  with 
the  Uochester  Corporation  to  carry  the  sewer  from 
Xew-ioad.  near  Fort  Pitt,  under  the  Rochester  recrea- 
tion ground. 

Dover  T.C. — .\  tender  at  C18.")  lias  bc^n  accepted  for 
the  pump  work  at  the  sewage  disposal  station. 

Dudley  T.C.  —  The  borough  surveyor,  Mr.  .1. 
Gamage,  has  received  instructions  to  prepare  the 
necessary  plans  and  sections  for  widening  and  sewer- 
ing Bunn's-lane,  and  for  the  making  and  sewering  of 
the  new  roads  on  the  Brewery  Fields  estate  in  con- 
nection with  the  housing  scheme,  and  to  invite  tendeis. 

Haslemere  U.D.C. — The  proposed  improvements  at 
the  sewage  disposal  works  include  the  separation  of 
the  stomi  water  from  the  sewage  proper,  and  the  in- 
stallation of  a  new  pumping  plant.  The  estimated 
cost  of  the  works  is  £840. 

Hastings  T.C. — It  has  been  agreed  to  reconstruct 
the  sewer  ;il  AVellington-sf|uare,  at  an  estimated  cost 
of   t;l-)0. 

Rugeley  U.D.C. — It  is  proposed  to  lay  a  sewer  from 
the  junction  manhole  in  Love-lane  to  the  culvert  lead- 
ing to  the  Moor  Farm  tanks,  at  an  estimated  cost  of 
£120. 

Wigan  T.C. — -The  town  council  have  decided  to  carry 
out  a  scheme  prepared  by  the  borough  engineer.  Mr. 
A.  T.  Gooseman,  for  the  utilising  of  2"  acres  of  land 
for  sewage  disposal  purposes  at  the  sewage  farm  at 
Hoscar  Moss.  The  borough  engineer  pointed  out  that 
the  existing  carriers  and  manholes  could  be  used,  as 
well  as  1,100  yds.  of  existing  pipes  which  arc;  laid,  and 
which  are  not  in  use  at  the  present  time.  The  esti- 
mated cost  of  this  work  is  L'14l).  The  borougli  engineer 
reported  that  the  Local  Government  Board,  when  they 
deferred  the  execution  of  their  new  disposal  scheme 
owing  to  the  war,  stated  that  the  town  council  must 
bring  into  use  for  irrigation  purposes  as  much  land  as 
is  practicable  for  the  jirodni-t  ion  f.f  good  (-fflneiit. 

WATER,    CAS,   AND     ELECTRICITY. 

Alloa  T.C. — Tenders  ari>  being  invited  for  a  loan  of 
£y.50  in  connection  with  the  electricity  undertaking. 

Axminster  R.D.C.— The  council  have  decided  that 
the  (juestioii  of  the  provision  of  a  water  supply  for 
8to(kland  shall  stand  over  with  the  object  of  the 
council  themselves  canymg  out  a  scheme  in  the  spring. 

Bishop  Auckland  U.D.C.  —  Messrs.  Willcox  iV 
Raikes  have  been  instructed  to  jjrepare  plans  and  esti- 
mates for  the  intercepting  sewer  from  Raby  Ci-oss  to 
Wear  Chare  with  a  view  to  obtaining  sanction  to  pro- 
ceed with  that  portion  of  the  scheme  between  Raby 
Cross  and  Cradock-street.  Application  is  to  be  mad<> 
to  the  Local  Government  Board  to  sanction  a  loan  of 
C10,(X)0. — The  council  have  accepted  the  tender  of 
Messrs.  Crossley  Brothers,  at  £5-50,  for  a  gas  engine 
and  suction  plant,  and  the  tender  of  Messrs.  Worthing- 
toii,  at   £(;t2.  for  pumps  for  the  waterworks. 

Birstall    U.D.C. — A  scheme  has  been  arranged  with 

I  III'    Bradford    Corporation   for   coupling' up    the  4-iii 
iniiik  ijiain  at  Dudley  Hill. 

Gloucester  T.C. — The  corporation  are  advised  to 
provide  a  water-softening  plant  at  the  electricity 
works. 

Golborne  U.D.C. — A  sub-committee  recommend  the 
raising  of  the  tower  water  tank  with  a  view  to  augment- 
ing the  water  pressure,  subject  to  an  arrangement 
being  reache<l  with  the  Ince  Urban  District  Council. 

Nuneaton  T.C. — xVt  Wednesday's  meeting  it  was 
di-cidtd  that  a  softening  |)lant  in  connection  with  the 
Griff  water  supply  be  installed  at  a  cost  of  between 
£(i(X)  and  1:700,  the  cost  to  be  paid  out  of  revenue.  It 
was  understood  that  the  annual  cost  would  be  £270. 

Plymouth  T.C. — Several  extensions  of  the  elect rir 
ililc-  have  lieen  agreed  lo. 

Radcliffe  U.D.C. — Consideration  is  being  given  to  a 
projiosal  for  tlio  purchase  of  the  Radcliffe  and  Pilkiiig- 
ton  gas  undertaking. 


Warminster  U.D.C— Official  sanction  has  been  given 

(o    the   extension   of    the   eleotric    lighting   order    for 
iMiotlier  year. 

MISCELLANEOUS. 

Blaenavon  U.D.C— The  council  considered  the 
position  of  Captain  Edwards,  the  surveyor,  enquiries 
having  been  made  as  to  the  payments  he  was  at  present 
receiving  from  the  \i.'hy  Gfhce.  At  an  earlier  dati» 
the  council  decided  to  grant  Captain  Edwjirds,  who 
was  then  a  lieutenant,  £100  a  year.  Having  con- 
sidered the  figures,  the  council  decided  to  pay  £25  a 
year.  It  was  stated  that  Captain  Edwards  was  in 
leceipt  of  nearly  £.300  a  year  from  the  Army. 

Clevedon  U.D.C— The  surveyor,  Mr.  G.  W.  Knowles, 
iciiorteil  that  lie  had  made  a  survey  of  empty  bnild- 
iiiKs  in  the  town  snitalile  for  billeting  soldiers,  with 
.ipin-oxiniate  estimate  of  acconiiiiod.-ition  of  such 
biiikling.s. 

Cuckfield  R.D.C.— .Applications  from  the  highway 
surveyor,  Jlr.  .V.  Macarthur,  and  sanitary  sun'e,yor, 
Mr.  Robinson,  for  an  increase  to  provide  for  theup- 
keep  of  their  motor-cycles  were  received,  and  it  was 
resolved  that  the  allowances  be  increased  from  £20 
to  £36  per  annum  in  each  case. 

Helensburgh  T.C.  ll  bas  been  resolved  to  make  no 
allowances  to  incii  in  the  council's  employment  who 
enlist   in  the  mililaiy  or  naval  services  after  November 

.•ioih. 

Hornsea  U.D.C— U|ion  the  advice  of  the  surveyor, 
Mr.  W.  E.  Warburton,  it  has  been  agreed  to  pur 
chase  a  lire  escape  at  a  cost  of  £67. 

Kempston  U.D.C— The  auditor  reported  that  he 
had  fcuind  llu'  books  in  good  order.  It,  was  with  some 
hesitation  that  he  pas.sed  the  payment  of  £70  to  the 
surveyor  in  -resiiect  of  extra  remuneration  for  work 
in  supervising  drainage  connections.  Ho  had  decided, 
however,  that  such  work  was  independent  of  his  oflice, 
but  thought  it  was  desirable  that  the  duties  the 
surveyor  was  expected  to  perform  should  bo  clearly 
stated  in  the  terms  of  apjiointment.  Mr.  Riddy  asked 
if  it  were  possible  to  inovido  against  an  emergency 
he  knew  nothing  about.  At  the  time  of  the  appoint- 
ment of  the  surveyor  the  water  scheme  was  only  in 
the  air.  The  chairman  suggested  that  the  Sanitary 
Committee  might  consider  the  auditor's  recommenda- 
tion, and  this  was  agreed  to. 

Manchester  T.C— The  Sanitary  Commilfee  have 
decided  to  make  an  application  to  the  Committee  of 
the  Privy  Council  for  Scientific  and  Industrial  Re- 
search for  a  grant  of  £400  for  the  purpose  of  research 
into  the  efficiency  of  domestic  heating  appliances. 


FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

URBAN   DISTRICT   COUNCIL   OF 
FINCHLEY. 
TAR  FOR  ROAD-SURFACE  TREATMENT. 
The   Council   of   the    above-named   District    invites 
Tenders   for   the   Supply,   in   barrels,   to   the   various 
Deiirfts  within   its  Disti-i<'t,  of  about  55,001)  gallons  of 
Tar. 

Full  particulars  may  be  had  on  api)li«itioii  to  the 
Council's  Engineer  and  Surveyor  at  the  under- 
nientioned  address. 

E.  H.  LISTER, 

Clerk  of  the  Council. 
Council  Offices, 
Church  End, 
Finchley,  N. 

November   10,   1915.  (2,763) 

R  J !  AN    DISTRICT  C  O  U  N  C I L    OF 
FINCHLEY. 
GRIT  FOR  TAR-PAINTING. 

The  Council  of  the  above-named  District  invites 
Tenders  for  the  Supply  and  Delivery  of  000  tons  of 
Gritting  Material. 

Full  particulars  may  be  had  on  application  to  the 
Council's  Engineer  and  Surveyor  at  the  inidcr- 
nicutioned  address. 

E.  II.  LISTER, 

Clerk  of  the  Coiincii. 
Council  Offices, 
Church  End, 
Finchley,  N. 
November  10,  1915.  (2,762) 
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ROAD  WORK  AT  THE  FRONT. 


AN  EMERGENCY  WATER  CART. 

We  give  below  extracts  from  the  letters  of  Lieutenant 
E.  J.  Stead,  county  surveyor  of  Somerset,  who  is  serving 
at  the  Front : — 

"  October  14,  1915. — We  had  our  first  casualties 
yesterday.  •  A  party  was  building  concrete  shelters 
when  the  Germans  spotted  them  and  shelled.  Two 
men  were  killed  and  two  wounded.  The  rest  of  us 
managed  to  get  to  our  dugouts  until  it  was  over.  The 
enemy  appear  to  be  waking  up  around  here,  as  they 
shelled  the  town  again  on  Sunday  night,  Tuesday,  and 
all  last  night.  We  all  get  to  safe  places  while  it  lasts, 
and  nobody  was  hurt.  I  was  out  again  yesterday  at 
daylight  to  attend  to  works  shelled  the  night  before, 
and  some  of  our  gangs  work  nightly.  It  is  beautiful 
weather  now  with  us,  and  plenty  of  sunshine,  though 
)-ather  cold.  The  country  looks  grand,  as  the  autumn 
tints  are  showing  on  the  trees ;  it  will  be  a  dreai-y 
spot  in  winter,  and  cold  too  !  It  is  astonishing  how 
the  people  seem  to  have  got  used  to  shells  ;  of  course, 
there  are  not  many  people  left,  but  one  occasionally 
meets  on  tlie  road  a  veiy  old  man  or  a  woman,  perhaps 
with  a  little  child  toddling  alongside,  seemingly  taking 
no  notice  of    '  v.hizbaiigs  '    and  suchlike.      I   suppose 


a  steam  roller,  so  I  am  busy  fixing  up  a  substitute  for 
a  water  cart.  I  managed  to  get  a  corrugated-iron  tank, 
and  rigged  it  up  on  an  old  country  cart  of  three  wheels, 
but  it  falls  over  if  you  look  at  it !  We  managed  to 
get  a  tap  and  made  a  sprinkler,  and  turned  it  out 
to  work.  It  was  not  a  .success,  and  I  have  laughed 
many  a  time  since  I  saw  it  come  back  to  the  yard.  It 
slipped  in  its  bearings  owing  to  the  awful  roads  and 
the  still  more  awful  cart.  When  I  saw  it  the  tap  was 
looking  skywards  at  the  top  of  the  tank,  and  all  the 
water  was  out  of  it.  The  men  got  their  water  from 
a  pond  some  distance  from  the  road,  but  when  they 
reached  the  road  there  was  no  water  left  !  Now  I 
have  got  some  water  barrels  to  fix  up.  AVe  have  been 
making  a  steam-roller  dejiot. " 


EAL!^:6  COURT  HOUSE. 


K.\LiNG  L'oiiKi  House. 

they  have  found  out  that  a  very  large  number  of  the 
shells  do  not  touch  anybody.  Another  curious  thing 
about  the  country  is  the  large  number  of  '  Calvary  ' 
or  praj'ing  altars  all  about  at  cross  roads.  They  are 
all  closed  up  now,  but  I  think  in  peace  times  they 
will  be  open  again  for  people  to  go  and  pray ;  it  seems 
curious  to  us.  Some  of  the  churches  are  very  fine,  but 
mostly  damaged. 

"  October  17,  1915. — You  no  doubt  saw  in  the  paper 
about  a  British  gas  attack,  which  I  saw.  I  had  a 
i-ougli  trip  yesterday.  It  was  my  day  to  pay  the 
native  gangs,  but  the  car  went  wrong — gear  slipped — 
so  we  had  to  leave  it  and  tramp.  A  French  interpreter 
was  with  me,  and  we  went  about  15  miles  ;  after  this 
I  had  all  my  own  company  to  pay.  I  continually  get 
orders  to  have  certain  roads  in  good  order  and  con- 
dition by  a  certain  date,  and  it  has  to  be  done ;  first 
there  is  an  inspection,  then  the  materials  to  be  arranged 
for,  and  then  a  native  gang  has  to  be  turned  on  to 
them  ;  this  work  is  in  addition  to  keeping  up  the  roads 
we  are  reconstructing.  We  have  had  no  shelling  since 
I  last  wrote ;  pei'haps  our  chaps  are  keeping  them  too 
busy. 

"  October  20,  1915. — I  saw  a  bit  of  home  to-day.  On 
going  into  an  A.S.C.  offic«  some  miles  from  here,  there 
was  hanging  on  the  wall  an  '  Alma  James  Clare ' 
calendar  for  this  year,  with  a  picture  of  the  shop  front. 
I  am  going  to  inquire  about  it  next  time  I  am  there, 
as  I  had  no  time  to-day.  We  still  have  quite  a  lot 
of  work  to  get  tlirough,  but,  having  more  or  less  settled 
down,  we  are  getting  more  time  to  ourselves.  We  have 
heard  ver-y  heavy  gunning  for  two  or  three  days,  but 
to-day  it  is  i-ather  quiet  again.  We  have  managed  to 
get  hold  of  eight  steam  rollers,  but  the  '  powers  that 
be  '  forgot  that  a  water  cart  was  a  necessary  adjunct  to 


This  new  building,  of  which  we  give  an  illustration 
to-day,  lias  been  erected  in  Green  Man-lane,  Ealing, 
by  the  County  Council  of  Middlesex,  as  an  additional 
court  house  for  the  Brentford  Petty  Sessional  Bivi- 
sion  of  the  county.  The  new  building  was  designed 
by  Mr.  H.  T.  Wakelam,  m.s.a.,  the  county  arcMtect, 
who  has  had  much  experience  in  the  erection  of  such 
buiJdhias.  he  being  the  architect  for  new  courts  of 
the  kind  already  built  at 
Uxbridge,  Acton,  Hendon,  En- 
field, Harlesden,  and  elsewhere. 
The  new  Ealing  Court  House 
is  of  a  pleasing  design  (both 
externally  and  internally),  and 
affords  accommodation  for  the 
magisterial  bench,  clerk's  office 
public  and  private),  caretaker's 
iiarters,  first  and  second  courts 
with  a  special  court  for 
iiveniles,  under  the  Children's 
let),  wdtnesses'  rooms,  offices 
'ur  inspectors  of  weights  and 
iieasnres  (public  and  private), 
> 'porters'  room,  council  and 
licitors'  rooms,  warrant 
Ihcei  s  room,  probation  officers' 
oni  warders'  rooms  (male  and 
ui  lie)  central  waiting  halls 
d  coiridors,  with  accommoda- 
1  n  ilso  for  about  twenty  male 
id  ftmale  prisoners, 
lilt  buildings  have  been  ex- 
•llently  well  planned  for  the 
"uveuient  transaction  of  judi- 
ial  business,  and  will.,  we  feel 
ertain,  be  much  apprec.ated  by 
everyone  having  business  within 
their  walls.  Mr.  A.  Monk,  the 
well-known  builder,  of  Edmon- 
was  the  contractor  resijonsible  for  the  work, 
building  was  formally  handed  over  by  the 
chairman  of  the  county  council  to  the  Petty  Sessional 
Bench  on  Wednesday. 


The 


Omagh's  New  Town  Hall. — The  new  town  hall 
erected  in  Oinagli  by  the  urban  district  council  at  a  cost 
of  about  £4, 000  lias  been  comjileted.  The  frontage  of 
the  new  buildings  is  47  ft.,  and  they  extend  back  a 
distance  of  over  160  ft.  The  main  assembly  hall  is 
85  ft.  long.  37  ft.  wide,  and  28  ft.  high,  and  can  com- 
fortably accommodate  660  people.  The  council 
chamber  is  situated  at  the  top  of  the  main  stair,  and 
is  33  ft.  long,  21  ft.  wide,  and  12  ft.  high. 

Litigation  Over  a  Crossing. — The  Derby  Corporation 
recovered  judgment  in  the  County  Court  last  week 
against  the  Osmaston  Estate  Company  for  £13  for  work 
in  the  making  up  of  a  footway  on  land  which  they  had 
disposed  of  to  Rolls-Royce,  Limited.  The  claim  was 
made  under  an  agreement  which  empowered  the  cor- 
poration to  deteiTuine  when  this  and  other  deferred 
street  works  should  be  executed  after  notice  to  defend- 
ants. The  surveyor  deemed  it  necessary  to  construct 
a  crossing  over  the  footway  with  setts,  instead  of  blue 
bricks,  so  as  to  cari-y  wheeled  traffic,  and  it  was  in 
respect  of  the  extra  cost  so  incurred  that  the  claim 
was  made.  Defendants  contended  that  all  they  were 
liable  for  was  the  expense  of  paving  with  blue  bricks, 
the  setts  being  laid  down  solely  for  the  benefit  of  Rolls- 
Royce,  Limited.  In  giving  his  decision.  Judge 
IMacpherson  said  it  was  clear  that  it  was  left  to  the 
discretion  of  the  surveyor  to  say  whether  the  crossing 
should  be  of  more  substantial  structure  than  the 
remainder  of  the  footway. 


XOVKMIIKK    12,    l;Uo. 


AND   COUNTY   ENGINEER. 
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SEWAGE  DISPOSAL  IN  STAFFORDSHIRE. 


By  Dr.  George  Reid, 

County  Jlcdical  Officer  of  Health. 

Tlie  routine  work  under  the  Rivers  Pollution  Pre- 
vention Acts  has  proceeded  on  former  lines.  The 
.=;ysteniatic  work  of  inspecting  existing  sewage  dis- 
pos<il  works  has  gone  on  uninterniptedly.  and  each 
year-,  as  new  works  are  completed,  more  and  more 
time  has  to  be  devoted  to  this  part  of  the  work. 

As  regards  sewage  effluents,  while  special  attention 
is  directed  to  recently  constructed  works,  the  works 


with  by  myself,  without  troubling  the  committee,  by 
merely  calling  the  local  surveyor's  attention  to  them. 

As  regards  the  districts  which  drain  into  the  'river 
Tame,  further  progress  has  been  made.  I  am  glad 
to  1>6  able  to  state  that  at  the  new  and  extensive 
works  alt  Walsall  tlie  whole  sewage  is  now  being 
treated  with  satisfactory  results.  The  contract  foir 
'the  new  works  for  Darlaston  has  been  let,  but  the 
construction  work  has  nort,  been  commenced,  owing  to 
the  tact  that  the  sanction  for  the  necessary  loan 
cannot  be  obtained  under  present  circumstances. 

The  new  works  at  Willenhall  are  now  completed, 
and  have  recently  been  lirought  into  operation. 

From  the  new  works  at    Bilstnn    and    Wodncsbury 


Ealing  Court   House:      GROUNn-pnooR  Plan. 


which  have  Im-cm  thoroughly  established  are  by  no 
means  overlooked.  All  are  systematically  inspected 
by  the  county  river  inspector,  who  at  once  reports  to 
me  any  irregularities  he  ol>seives.  Needless  to  say, 
his  visits  are  .surprise  one.s,  no  previous  notice  being 
given  of  his  intention  to  visit,  and  it  speaks  well  for 
the  good  faith  of  the  local  authorities  tliat  his  visits 
are  hailed  with  appreciation  rather  than  resentment. 
It  is  customary  to  call  the  Public  Health  Com- 
mittee's attention  at  the  time  to  any  serious  irregu- 
larities which  are  noted  in  the  management  of  .sewage 
work.s,  and  the  responsible  authorities  in  such  cases 
are  invariably  communicated  with.  Many  lesser 
irregularities  noted,  however,  are  satisfactorily  dealt 


'Extract  from  annual  report  for  19H. 


good  effluents  continue  to  bo  discharged.  At  Oldbury, 
I  uiulerstand  that  an  extension  of  the  primary  con- 
tact bed  is  in  contemplation,  owing  to  an  increased 
flow  of  chemical  wasite.  At  Tipton,  the  work  of 
making  house  connections  is  still  proceeding,  and 
the  .sewage  of  about  one-half  of  the  i)opulation  is 
now  said  to  bo  dealt  with  at  the  disposal  works,  which 
continue  to  discharge  a  .^jatdsfjiotory  effluent. 

As  regards  the  county  borough  of  West  Bromwich, 
f  Uinder.stand  tliat  a  scheme  for  extending  sewage 
dispo.sal  plant  is  being  prepared. 

As  regards  the  north  of  the  county,  the  provision 
of  a  sewage  dispo.'^al  scheme  for  Audley  has  unavoid- 
alily  been  postponed,  owing  to  the  fact  that  the 
Government,  unless  for  urgent  reasons,  will  not  at 
llie  present  time  sanction  any  capital  expenditure. 
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THINGS   ONE    WOULD  LIKE  TO   KNOW. 


(Conlributed.) 

Wliy  should  a  cow  at  Sleaford  commit  suicide  by 
drinking  weed-killer  when,  according  to  the  report  in 
the  issue  of  The  Sdrvevok  of  the  5th  inst..  new 
works  of  water  supply  were  recently  ojieiied  in  this 
district  in  order  to  aivc  a  'plentiful  suiiply  of  water, 
not  only  to  the  inhabitants,  but  probal>ly  to  cows  as 
well?  Is  it  not  .a  well-knoAvn  adage  that  "there  is 
no   accounting   for   taste  "  ? 

*  •  •  • 

Will  the  present  mania  for  standardisation  reach 
such  a  climax  some  day  that  an  engineer  will  have 
to  say  to  his  draughtsman,  "Take  a  standard  pencil, 
and  a  standard  drawing-board,  tee-square,  and  set^ 
squares,  and  design  on  a  piece  of  standard  paper  .a 
standard  section  of  a  carriageway  to  a  standard 
scale,  lyiit  before  you  'set  to.  work  run  out  and  Iniy 
some  standard  drawing  pins"? 

*  •  •  « 

Is  not  the  pari.^h  oouuoil  of  Cheam,  Surrey,  to  lie 
congra'tulated  tliaJt  they  have  at  last  decided  to  call 
their  fire  brigade  together  by  means  of  a  hooter 
instead  of  letting  off  a  l)omb,  the  explosion  of  which 
caused  a  rather  "jumpy"  feeling  among  the  in- 
habitants of  this  residential  village  ? 

*  *  •  « 

What  has  l)eoonie  of  the  ultra-violot  ray  treatmen't 
of  water  which  many  of  us  saw  in  operation  at  the 
Paris  waterworks  a  few  years  ago  ?  Has  it  been 
found  to  be  a  failure,  or  is  the  expense  of  an  instal- 
lation and  subsequent  working  too  great  for  practical 
use  ?  Does  it  not  seem  as  if  the  chlorine  treatment 
is  going  to  supersede  many  of  the  other  methods 
which  have  been  tried  from  time  to  time  for  tlie 
sterilisation  of  water  ? 

*  •  •  < 

Is  not  the  question  of  how  we  are  to  find  employ- 
ment for  the  large  number  of  wounded  and  invalided 
ment  from  the  front  one  that  requires  the  deepest 
attention,  not  only  from  philanthropists,  but  from 
Parliament  itself?  Will  not  the  same' pressing  ques- 
tions arise  when  the  war  is  over  and  hundreds  of 
thousands  of  able-bodied  men  will  be  returning  and 
requdre  work  ?  Is  our  present  Parliament  capable 
of  grappling  with  this  problem,  or  will  they  adopt 
that  very  convenient  /ai-'Tz  fain'  process  of  "Wait 
and  'see  "  ? 

*  •  *  • 

Was  Sir  James  Criehton-Brnu  nr  'jii-tilicil  in  pro- 
phesying, in  his  presidential  aiMrc-,-  U,  Ihi'  Sanitary 
Inspectors'  Association,  that  wIh.'h  tln'  ln-tory  of  the 
])rpsent  war  came  to  lie  written  its  moral  would  Jiro- 
balily  be  tliaJl  this  country  had  been  "  saved  liy 
sanitation  "  ?  Do  we  not  all  devoutly  wish  that  this 
riroiihecy  may  be  true,  and  that  when  the  history 
of  tlie  war  comes  to  be  wilitten  it  may  not  be  stated 
that  the  countrv  had  lieen  "lost  by  insane  li'i'is- 
iMlioii"? 

«  •  •  » 

Is  it  altogether  a  matter  of  surprise  that,  as  llic 
streets  are  now  so  darkened  soon  after  sunset,  places 
of  amnsenient  and  shops  are  altering  their  hours  of 
opening  and  closing  ?  Does  not  this  point  to  the 
advantages  of  tlie  Daylight  Saving  Bill  which  was 
talked  about  a  few  years  ago,  and  has  so  many  advan- 
tages over  our  present  foolisli  working  hours  that  it 
is  only  to  be  wondered  why  it  was  not  adopted  ?  Is 
not  the  jiresent  a  good  oiiportmiity  for  legislation  to 
take  advantage  of  the  altered  oircnmstances  and  to 
.pass  a  Daylight  Saving  Act  at  once?  What  is  the 
use  of  preaching  economy  luiless  it  is  jiractised  ? 

*  *  •  • 

Apropos  of  the  aliovf,  is  not  (lie  action  of  llir  Insti- 
tution of  Civil  Bngineer.s  and  tlie  Town  Planning 
Institute  in  changing  their  times  of  meeting  to 
5.30  p.m.  and  6  p.m.  respectively  to  be  connnende.l. 
and  is  it  not  a  change  W'hich  would  be  welcomed  In- 
the  members  of  other  i.rofessional  bodies  ?  Is  not  a 
dismal  discomfort  exijcrienced  at  present  by  every- 
one who  has  to  turn  out  into  the  darkened  streets  at 
a  late  hour  of  the  mighl  ? 

*  *  •  * 

Does  it  not  .<eeni  rather  extraordinary  that,  whereas 
(according  to  the  recent  itresidential  address  to  the 
Institution  of  Civil  Engineers)  there  are  no  fewer  than 
3.5(X),000  acres  of  forest  in  Great  Britain,  the  imports 
in  one  year  of  timlier  amount  to  the  large  amount  of 
-C36,000,<XK)  ?  When  shall  we  have  a  Government  that 
Will  teach  the  people  of  this  country  to  make  the  hest 


use  they  can  of  home  products,  instead  of  piling  up 
gigantic  debts  to  other  countries  ? 

*  *  •  * 

Was  not  the  address  of  the  president  of  the  Royal 
Institution  of  British  Architects  a  model  of  what  a 
president's  speech  should  be  during  the  war  ?  Was 
Jt  not  an  example  that  might  well  be  followed  by 
other  institutions  and  societies  which  have  been  sur- 
prisingly apathetic  during  this  the  greatest  crisis  in 
the  history  of  our  country  ?  Who  was  responsible  for 
that  fateful  cry  of  "  Business  as  usual  during  the 
war,"  and  to  what  extent  has  s^ich  a  cry  been  detri- 
mental to  this  country  in  putting  out  its  best  efforts  ? 

•  *  «  * 

Was  it  not  refreshing  to  find  that  upwards  of  £2,000 
had  been  subscribed  by  members  of  this  institution 
to  various  war  relief  funds,  also  that  over  1,800  archi- 
tects, including  assistants,  pupils  and  students,  had 
joined  His  Majesty's  Forces,  and  that  many  of  these 
had  been  wounded  or  given  up  their  lives  for  their 
country  ?  As  the  president  remarked  towards  the  close 
of  his  stirring  address:  "After  all,  what  is  there 
really  of  importance  except  this  great  war?"  Shall 
we  not  all  heartily  agree  with  him  in  this  ex'ijression 
of  feeling  ? 


False  Economy. — At  the  last  meeting  of  Fromo 
Urban  District  Council  the  surveyo)-,  Mr.  F.  W.  Jones, 
presented  a  report  on  the  question  of  economy  in 
regard  to  road  maintenance.  He  stated  it  was  only 
fair  to  everyone  concerned  to  realise  that  a  wrong 
interpretation  might  be  put  on  the  word  "economy." 
Some  people  might  think  that  a  I'igid  cutting  down 
of  the  stone  allowance  was  economy,  because  for  th<- 
time  the  stone  bill  was  reduced.  It  must  not  be 
foi'gotten  that  for  transit  purposes  the  roads  to-day 
were  being  used  to  relieve  the  congested-  state  of  the 
railways,  and  it  was  important  that  the  main  arteries 
at  least  should  be  ke-pt  up  to  bear  this  increased 
traffic. 


INSTiTUTiON  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    W.    H.    Matthews    Jones,    City 

Engineer  and   Surveyor,   Chester. 

Prcsident-Elert — Mr.    Henry   C.    Adams,    m.inst.c.e., 

M.I.MECH.E.,     p. R.SAN. I. 


The   seventh    anjiual   general   meeting  will   be    held 
in  London  on  Satiu'day,  November  27th. 

Programme. 
11.30  a.m. — Council    meeting. 
11. -15    a.m. — Meet    in     the    council    cUanil>er,     No.    4 

Southampton-row,   W.C. 
12  noon. — Annual  general  meeting. 
jMinutes  of  last  meeting. 
Presentation  of  annual  report  of  council. 
Announcement    of    result    of    ballot    for 
election  of  eoimcii  for  the  year  1915-16. 
Installation  of  president. 
Any  other  business. 
1  ji.m. — Adjourn  for  lunch. 
2.30  p.m. — ^Reasseinble  in  council  chamber. 
2.-15   p.m. — Presidential  address. 

Discussion  on  the  following  papers  to  be 
ju'esented   to  the  meeting:  — 

"  The  Manufacture  of  Cement,"  by  Horace 
Boot    (past-president). 

"The  Benefits  Derived  by  an  Urban  Dis- 
trict  Adopting   a   Town-planning    Scheme," 
by  W.  L.  Carr  (member). 
Advance  copies  of  papers  may  be  obtained  on  appli- 
cation   to    the   secretary,    and   will    l)e    forwarded   as 
soon  as  the  papers  are  in  print. 
Ladies  are  invited  to  attend  the  meeting. 

B.  Wyand, 
."9  Vlctoiia-street.  S.W.  Secrplniy. , 


INSTITUTION  OF  WATER  ENGINEERS. 


Till'  twentieth  anriii.il  wintei'  meeting  will  l)e  hehl 
at  til©  Geological  Society's  apartments,  Burlington 
House,  W.,  on  Friday,  December  10th,  commencing 
at  2.30  p.m.  A  discussion  will  be  invited  on  "The 
Necessity  for  Defining  the  Term  '  Domestic  Pur|joses  ' 
in  General  and  Private  Water  Acts." 

The  election  of  the  president  and  council  for  the 
year  1916-17,  also  the  election  of  the  auditors  for  the 
.year  1916  will  take  ]ilace  at  this  meeting. 

Percy   GRirriiH, 

Secrelari/. 


XOVEMBER    12,   1915. 


A.ND  COUNTY  ENGINEER. 
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ROYAL  SANITARY  INSTITUTE. 


A  sossional  meeting  will  Inj  held  to-chiy  (Fiiihiy). 
ill  th<?  Town  Hall,  Kipoa,  jointly  with  th« 
Yorkshire  hraneh  of  the  Society  of  Medical 
Officers  of  Health,  w-lipii  a  disoussioii  will  take  place 
on  "The  Construction  and  Working  of  the  New 
Camp  Sewage  Works,"  to  be  opened  hy  Mr.  Arthur 
W.  Smith  C'lanager  of  the  military  cann>  sewage 
works). 

Tlie  chair  will  bo  taken  at  10  a.m.  by  Prof.  Ken- 
wood, M.B.,  11.P.U.,  F.ii.s.i:.  ^Lieut. -Colonel  R.A.M.C.). 


AFPGiNTMENTS  VACANT. 

OPriCUL  AND  SIMILAR  ADVISIISeiieS'TS  RBCBIVBD  VP  10  4.3U  F.a 
O.S     TBUKSnAVS     WILL    63     INSP.niBD     I.N     THS     POLLOWINO     DAVS     ISSUE, 

but  those  responsible  for  their  despatcti  are  r^'comntendt:d 
to  arranne  that  they  sliall  r-uic^i  Tub  Scrvbsor  office  by  noon 
on  WBDNBSDATS  to  ensuTC  their  inclusion  in  the  weekly  list  ol 
tum-mariei  Such  advertisements  may,  in  cases  of  emerocncj; 
only,  be  telephoned  (City  No.  10i6)  subject  tn  later  con 
Armation  by  letter.  

ASSISTANT  DRAUGHTSMAN.— November  15th.— 
Corporation  of  Birmingham.  —  Engineer,  Nechells 
GasworkSj  Birmingham. 

HIGHWAY  SURVFA'OR.— November  I'Jth.-Uroit- 
wich  Rural  District  Council.  £150  i)er  annum. — Mr. 
A.  J.  Bearcrott,  clerk.   Council   Offices,   Droitwieh. 

ENGINEER-IN-CHARGE.  —  November  22nd.— 
Thakehani  Rural  District  Council.  32s.  per  week. — 
Mr.  Percy  Ayliug,  clerk,  Coviucil  Offices,  Storrington. 
Sussex. 

FIRE  BRIGADE  SUPERINTENDENT.— November 
26th.— Merton  Urban  District  Council.  .eiOO— £140  r>er 
■annum. — Mr.  C.  J.  Moimtheld,  clerk,  Kingston-roa<l. 
Merton. 

STEAJM  ROLLER  DRIVER.— Bromsgrove  Rural 
District  Coiincil.— Mr.  Chas.  E.  Cox,  highway  sur- 
veyor, Clent,  near  Stourbridge. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  siuil.t.  adveetisbhents  rbceiybd  np  lu  4.30  p.a 

ON    TBIIBSDAY3    WILL    LB    INSEKIED    IN    THB    FOLLOWING    DAJ'8    I99DB, 

out  those  responsible  for  tlieir  despatch  are  recommended 
to  arrange  that  they  sliall  reach  Thb  Sdrveyor  office  by  noo7i 
on  WBDNBS0AI3  to  ens  tre  tlieir  inclusion  in  the  ueekly  list  of 
summaries.  Such  advertisements  may,  in  ea.%cs  of  emergency 
only,  be  telephoned  (City  No.  lOJiG)  subject  to  later  con- 
firmation by  letter. 


Buildings. 

GL.\MORGAN.— November  15th.-For  the  following 
work.s,  for  .the  county  council :  (1)  Tairgwartli  new 
^flifwil ;  (2)  Upper  Loughor  new  school,  electric  light- 
i '         Glamorgan  County  Hall,  Cardiff. 

M)UTHWARK.— November  16th— 25th.— For  pulling 
down  and  erealing  two  chimneys,  for  the  board  of 
guardians. — Mr.  S.  Wood,  clerk.  Guardians'  Offices. 
Ufford-street,  Blackfriars,  S.E. 

SHEFFIELD.— Noveml)er  17th.— For  the  erection 
of  261  cottages,  for  the  corporation. — ^Mr.  F.  E.  P. 
Edwards,  city  architect.  Town  Hall. 

ST.  HELENS.— November  17th.— For  the  erection 
of  an  engine-house  and  other  works,  for  the  Elec- 
tricity Committee. — Mr.  E.  M.  HoUingsworth,  borough 
electrical  engineer. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  rein  forced-concrete  bridge,  for  the  Kilkenny 
and    VVexford    County  Council. — Mr.  A.  M.  Burden, 

cminty  surveyor,  Kilkenny. 

Engineering:   Iron  and  Steel. 

MADRAS. -December  IGth.— For  the  supply  and 
delivery  of  15-ft.  diameter  cast-iron  wall  sluices,  with 
crun-metal  faces,  adjustable  wedge  blocks,  pillars  and 
headstock.s,  for  the  corporation.  —  Messrs.  James 
Mansergh  &  Sons,  agent,  5  Victoria-street,  West- 
minster, S.W. 

LONDON.— November  16th.— For  the  supply  of 
.-pigot  and  socket  and  smoke  pir>es,  for  the  Commis- 
-ioner.s  of  Works.— Controller  of  Supplies,  Office  of 
Works,  18  Queen  Auiie's-gate,  Westminster,  S.W. 

WARRINGTON:— Novemljer  16th.— For  the  supply 
of  extra  high-tension  cable,  for  the  corixiration. — Mr. 
P.  V.  L.  Mathias,  borough  electrical  and  tramways 
engineer,  Howley,  Warrington. 

MANCHESTER.— Novenil>er  17th.— For  the  supply 
and  erection  of  a  turlx)-alternator  plant,  and  induced- 


draught  plant,  for  the  corporation.  —  Mr.  F.  E 
riuglit's.  Electricity  Department,  Town  Hall. 

DUNDEE.— November  23rd.— For  the  construction 
of  steel  roof  span  [or  the  new  city  hall,  for  the  cor- 
poration.—Mr.  .1.  Thomson,  city   architect. 

KIRKCALDY''.  —  November  24th.  —  For  supply ini;- 
1,G()()  tons  of  dry  sand  cast-iron  pijies  and  special 
eastinys,  for  the  Distri<-t  Committee. — Messrs.  J.  it 
A.  Leslie  &  Keid,  72a  jjeorge-street,  Edinburgh. 

.M.V.NCHESTER.— November  26l.h.— For  the   snp|)ly 

and  ore«:tion  of  a  steam  heater  to  dryin<;-r( -;   nl-u 

at  Baguley  sanatorium  of  ten  dryiiig-horsi's  mihI  -Icinn 
healer,  for  the  Sau.itai-y  Committee. — t'ilv  A  i  cluliM't , 
Town  Hall. 

SALFOKD.— Nov<'ml,er  20111.-  t''or  the  supply  oif 
iuaiigane.se  steel  cio.ssings,  feu-  the  corjioration. — 
General  Manager,  Corporation  Tramways,  .'12  Black- 
liiars-strect,  Salford. 

ATHENS.— December  17tli— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  water  supply,  and  laying  a  distributing  sys- 
tem.—Commercial  Intelligence  Branch  oJ  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.C. 

.TOIIANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street, 
London,  E.C. 

Roads. 

MA.\C'lll!;STER.— November  ir.lli.— For  constructing 
iiKuadam  and  gravel  roads,  for  the  Sanitary  Coui- 
uiittee.— City  Architect,  Town  Hall. 

LEWISHAM.— November  17th.— For  making  up 
Majiwood-road,  Crofton  Park,  for  the  borough 
eouncil.— The  Surveyor,   Town  Hall,   Catford,   S.E. 

ROMF0RD.-,Noveniber  23rd.— For  the  supply  of 
550  tons  of  broken  granite,  for  the  urban  district 
couiiicil. — The  Surveyor,  Council  Offices,  Market-place, 
Romford. 

W.VRWICKSHIRE.— November  25th.— For  the  sup- 
ply of  road  material,  broken  and  unbroken,  and  tarred 
macada:m,  for  the  county  council. — Mr.  John  Willmot, 
county  surveyor,  6  Waterloo-street,  Birmingham. 

M 10 RTON.— November  26th.— For  the  supply  of 
broken  graudte,  for  the  urban  district  council. — Mr. 
G.  .Jerram,  surveyor.  Council  Offices,  Kingsi'on-road, 
Merton,  S.W^ 

BRENTFORD.— Decemljer  4th.— For  the  supply  of 
2oO  yds.  of  blue  Guernsey  or  other  approved  granite, 
for  the  urban  district  council.— Mr.  J.  W.  Croxford, 
surveyor,  OLitden  House,  Bostourroad,  Brentford. 

GLANFORD  BRIGG.— December  4th.— For  making 
up  certain  streets  'and  back  roads,  for  the  rural  dis- 
trict council. — Mr.  W.  H.  Buttrick,  engineer,  High- 
street,    Scunithor])e. 

CAMBRIDGESHIRE.  — Decemter  17th.— For  the 
supply  of  broken  granite,  basalt  and  slag,  for  the 
county  council. — Mr.  H.  H.  Dunn,  acting  county 
surveyor.   The   County    Hall,    Cambridge. 

Sanitary. 

IJKOWNIIILLS.  -  November  i 5th.  —  For  laying 
stoneware  pipe  sewers  and  manholes,  for  the  urban 
district  council. — Mr.  ./.  H.  Shaw,  engineer  and  sur- 
veyor,  Brovvnhills,   Staffs. 

FLAXTON.— November  25th. — For  removing  and 
disposing  of  refuse  in  the  village  of  Strensall,  for  the 
rural  district  ■coiineil. — Mr.  .1.  White,  sanitary  in- 
spector, 4  New-street,  York. 

CHEPPING  WYCOMBE.— December  6th.— For  the 
supply  of  stoneware  pipes,  for  the  corporation. — Mr. 
T.  .1.  Rushbrooke,  borough   surveyor. 

Stores. 

BRISTOL.— November  15th.— For  the  supply  of 
materials,  for  the  Sanitary  and  Improvement  Com- 
mittee.— City    Engineer,    63    Queen-square,    Bristol. 

FBLLING.— Noveiiil)er  20th.— For  the  supjdy  of 
luaeadaiii,  Ileworth  freestone  kerb  and  setts,  whin- 
stone  kerl)  and  setts,  Portland  cement,  shovels, 
brooms,  sanitary  pipes,  and  cartage,  for  the  urban 
district  council. — Mr.  R.  Hall,  clerk,  Council  Build- 
ings, Felling-on-Tyne. 

WEST  HARTLEPOOL.— November  20th.— For  the 
supjjly  of  road,  sanitary  and  other  materials,  for  the 
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corporation. — Mr.   P.    Dennis,    borough   engineer   and 
surveyor. 

CHATHAM.— Novenil.er  24tli.— For  the  supply  of 
goods  and  nuiteriaHs,  for  the  corporation.— Borough 
Surveyor,   Town   Hall. 


TENDERS   FOR   MUNICIPAL  WORKS  GR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Sdrvevop.  readers 
with  a  view  to  making  the  information  oiveit  under  this 
head  as  complete  and  accurate  as  possible. 

•  Accepted.  t  Eeoommended   for  acceptance. 

J  Provisionally  accepted. 

ALDERSHOT.— For  the  supply  of  600  tnus  of  (Uee  Hill. 
Devon  or  North  Wales  basalt,  and  200  tons  of  lar- 
maeadam.— Mr.  ¥.   C.   Uren,  surveyor:— 

Tak-macadam. 
Pwllheli  Granite  Company.— '2i  in.,  £1  3s,  Gd.;  IJ  in..  £1   3». 
Abdon    Clee    Stone    Quarries,    Limited.— 2}   in.,   I'l  2s.   lOil.; 

IJ  in.,  £1  Is.  lOd. 
Northern   Quarries   Company,   Limited.— 2J   in.,    £1    Is.   ;id. ; 
IJ  in.,  i:i  2s.  3d. 
Wainwright  &  Co.- 2J  in.,  18s.  9d. ;  U  in.,  19s.;  slag  dust. 


13s.  .3d 

t'lvniavon  Slag  Company.  -2i  in.,  13  in.,  and  3  it 
.1.  Suiait  .V  .s,>n.-ll  in.  ami  2i  in.,  18s. 

Sons.- Bottoming,  18s.;    topping, 


18s.  3(1. 


7d.t 


'I'arniac,  Limited. — U  in.  and  2}   in., 
llendip  (Sranite  and  Asplialle  Compa 
15s.  8d. 

Gra.nite. 
J.  llowlem  &  Co.,  Limited.— Guernsey,  2  in.,   il  Os.  2c 

A.  &  P.  Mauuelle.— Guernsey,  2  in.,   £1. 
Brookes,  Limited. — Guernsey,  2  in.,  19s.  9d. 

B.  J.  Forder  &  Son,  Limited.— Derhy.'ihire.  2  in..  17s.  1 
Pwllheli  Granite  Company. — Norlli   Wale-.   ,'   m  ,   r;s. 
Festiniog  Granite  Company.- North   W  alt-,  .'   m  ,  IBs. 
Johnson  Brothers.— Breedou  Hill.  .Ni.rih   w.ilc  ,  _:  m., 
Teign  Valley  Company.— Devon.  2  in  .   I.  .   iiid 
Johnston     Brothers. — Ceriog.    North     VV  ak,-.    .;    on,    las 

Blodvvell,   North   Wales,  2  in.,   15s.   Gd.;   Granham 

Shropshire,  2  in.,  14s.  l()d. 
Field  &  Mackay.— Littlestone,  Clee  Hill,  2  in.,  14s.  7d. 
British  Macadam,  Limited.— Clee  Hill.  2  in.,  14s.  7d.t 
Abdon  Clee  Stone  Company.— Clee  Hill,  2  in.,  14a.  7d. 
H.  Cooper  &  Co.— Clee  Hill,  2  in.,  14s.  7d. 
Koadstone  Supply  Company.— Moors  Hill,  2}  in.,  I3s.1 


LONDON.— For  the  provision  of  heating  and  ^ 
installation  at  the  central  car  repair  ilepot 
London  County  Council : — 

E.  Deane  &  Beal,  Limited,  Monument-street,  E.C. 

Brightside     Foundry     and     Engineering     Compat 
Limited.    Camberwell,    S.E 

W.  G.  Cannon  &  Sons,  Limited  Southwark,  S.E. 

Young,  Ansteu  &  Young,  Leicester 

J.  &  F.  Ma.v,  Lincoln's  Inn-fields,  W.C 

CoUey,  Meikle  &  Co.,  Southampton-row,  W.C.' 
Architect's  estimate   £1,750. 

MALDON.— For  providing  and  laying  cast-iron  water  main, 
for  the  corporation. — Mr.  T.  B.  Swales,  borough  engi- 
neer :  — 

U.  Lacy.  Limited,  London,  S,W JE2G9 

Spalding,  Sons  &  Co.,  Heybridge,   Essex    ,  ,                     ,175 
W.   Jackson,  London,   E.                                   ,  160 

Emery  &  Co.,  Birmingham  * 144 


£1,890 

1,819 
1.780 
1,671 
1.597 
1 .495 


R.\'i'UMlNES. — Accepted    tor   the   supply   of   a,   motor    gene- 
rator, for  the  urban  district  council ; — 

British  Thomson-Houston  Company,  Rugby,  £10S. 


ROMFORD.— For    the    supply    of    granite,    for 

district  council. — The  Highway  Surveyor  : — 
W.     Griffiths    &    Co.,    London,     E.G.— 842   tons,   2 
701  tons,  U  in.,  £554;  125   tons,  3  in.,   £69. » 


WANDSWORTH.— For  surface-water  drainage  woi-lis  at  the 
cemetery,  for  the  borough  council. — Mr.  P.  Dodd,  borongli 
engineer : — 

S.   Lane,   £710.t 


WIGAN. — For  painting  and   repairs,   for   the   corporation,— 
Mr.  A.  T.  Gooseman,  borough  engineer  : — 
Painting. — T.  Leyland,  Wigan.   £39. 
Pointing  and  Repairs.— Fairhurst  Brothers.  Wigan,  i'G9, 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  ot 
dates  of  forthcoming  meetings. 


NOVEMBER. 
12.— Royal  Sanitary  Institute  :  Meeting  at  Ripon.     Mr.  A,  W. 
Smith  on  "  The  Construction  and  Working  of  the  New 
Camp  Sewage  Works." 


17.— Ohadwick   Public,  Lecture  :   Mr.   W.   E.   Riley  on   "Some 

Conclusions  on  Housing  our  Workers."     Royal  Sanitary 

Institute.  8,15  p,m. 
IS.— Institution     i.l     Electrical    Engineers:    Mr.    Charles    P. 

S|i;irks  delixers  his  presidential  address;  iiresentation 

ol  inciniuiii--,  8  p.m. 
27,— Institnta.n    of    Municipal    Engineers:    Annual    General 

Meeting  in  London. 

DECEMBER. 
1, -Institute  of  Sanitary  Engineers:    Dr.  W.   E,  Adeney  on 
"The  Disposal  ot  Sewage  by  Dilution  :  A  Bio-Chemical 
Method, 
10, -Institution  of   Water   Engineers:   Annual  Winter  Meet- 
ing.  Burlington  House.   W.      2,30  p,m, 

APPOINTMENTS   OPEN. 

Official  and  similar  advbrtirihints  rscbitbd  dp  to  4.30  p  a 

ON    TDORSDAYS    WILL    BE    INSERTED    IN    THE    FOLLOWING    DAY'S    ISSUB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thi  Sorvbyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
flrmation  by  letter. 

T>  R0I\1  SGROVE  RURAL  DISTRICT 
^~*  COUNCIL. 

STEAM    ROLLER   DRIVER. 

The  above  Council  invite  applications  for  the 
.•i])|)ointinent  of  Driver  of  Steam  Road  Roller. 

Applications,  stating  age,  e.xperience,  and  wages 
r<'i|uired,  accompanied  by  copies  of  two  recent  testi- 
inniiials,    to  be  .sent  to  the  undersigned. 

CHAS.  E.  COX, 

Highway  Surveyor. 
Surveyor's  Office, 

Clent,  near  Stourbridge. 

November  !),  191.5.  (2,760) 

TENDERS   WANTED. 

W -'VRWICKSHIRE  COUNTY   COUNCIL. 
'^  MAIN  ROAD  MATERIAL. 

The  .Council  are  prepared  to  receive  Tenders  for  the 
Supply  of  Road  Material  (Broken  and  Unbroken),  als.o 
Tarred  Maoadain,  delivered  at  the  various  Railway 
Stations  and  Wharves  in  the  County. 

Sealed  Tenders  (on  Forms  to  be  obtained  from  the 
County  Surveyor),  addressed  "Tenders  for  Road 
Material,"  must  be  delivered  or  sent  to  the  under- 
mentioned on  or  iiefore  Thnr.sday,  the  a'jth  day  of 
November,  1915. 

The  .Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

.\ny  fiirtlier  information  can  be  obtained  from 
JOHN  WILLMOT, 

County  Surveyor. 

(;  Waterloo-street,  Birmingham.  (2,761) 


APPOINTM BNTS    WANTED. 


/GENERAL  ASSISTANT  (Municipal  Engineer- 
'-J  ing)  seeks  re-engagement;  14  years'  experience  in 
Provincial  Office  (pop.  125,000),  in  all  branches. 
Beyond  Military  age.  —  Box  1,54-1,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,  E.C.         (2,757) 


MISCELLANEOUS. 


'"PHEODOLITE,  large  transit,  practically  new,  for 
-L  sale.  Figure  32 — Troughton  &  Simms'  catalogue. 
Cost  £90;  will  accept  Fifty-five  Guineas.  Bargain. — 
Apply  Currall,  Lewis  &  Martin,  Limited,  Contractors, 
Birmingham.  (2,759) 


G GALVANISED  BARBED  WIRE  avail.able  from 
f  London  stock.  Large  cpianlities  2  point.  Barbs  5  in. 
1(1  C  in.  apart,  12i  gauge  thick. — Apply  Metal  and 
Hardware  Products,  Limited,  104  High  Holborn. 
London.  (2,749) 


I  JOHN   FREAKLEY  &  CO.,  Ltd.,  *^°"^\,1>^£iEfv"^Jl.xn:»-xox. 


Telegrams — "Freaklev,  Tipto 
Tclephoue— No.  3  Tiptot 
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Minutes  of  Proceedings. 


It  is  not  long  since  the  pollu- 
A  Crowing  Risk,  fcion  of  \yatci-  by  sewage  was 
looked  upon  as  equivalent  to 
iufectiuii  with  disease  genns.  Eecent  experience 
and  research  work,  however,  tend  to  show  tiiat 
unless  disease  germs  are  present  in  the  sewage  it 
is  by  no  means  certain  that  sewage  pollution  will 
necessarily  produc-e. disease.  Further,  it  is  clear 
that  the  natm-al  purifying  agencies  in  a  clean  river 
or  in  a  large  storage  reservoir  of  any  kind  tend  to 
get  rid  of  the  disease  germs  quickly.  Accepting 
this  very  comfortable  theory,  we  are  apt  to  over- 
look the  chief  cause  of  our  present  immunity. 
Fifty  yeai-s  ago  or  less  it  is  probable  that  the  sewage 
uf  any  ordinary  town  contained  many  more  disease 
gei-ms  than  it  does  at  present.  Typhoid,  for 
instance,  is  a  preventable  disease,  and,  owing  to 
a  variety  of  causes,  the  disease  rate  has  fallen 
greatly.'  In  former  times  there  must  have  been 
many  more  t>-])lioid  earners  about,  and  thus  \\here 
sewage  polluted  the  water  the  effect  must  have 
been  more  dangei-ous  in  propoi-tion ;  also,  the  water 
supplies  being  of  a  more  primitive  character,  with 
less  protection  provided  for  the  consumer,  tlie 
latter  was  then  more  likely  to  suffer  from  tyjjhoid 
fever  than  now ;  in  fact,  a  vicious  circle  was 
established.  With  great  care  and  with  enormous 
expense  we  have  produced  a  better  condition  of 
affairs,  and  the  typhoid  and  other  disease  rates 
have  fallen  in  such  a  manner  that  the  chances  of 
an  epidemic  have  been  reduced  to  a  minimum 
in  most  places. 

This  was  before  the  war.  We  are  now  reaching 
a  condition,  ho«-ever,  wliich  must  cause  the  most 
grave  anxiety  to  all  who  are  interested  in  matters 
of  public  health.  In  the  first  place  the  medical 
officer,  the  medical  practitioner,  and  the  skilled 
niu-se  have  in  many  cases  been  called  away  for 
active  servnee  with  our  armies.  This  is  an  import- 
ant factor  which  should  not  be  overlooked,  but 
the  most  important  fact,  and  one  which  affects 
the  water  engineer  vitally,  is  that  all  over  the 
country  new  camps,  munition  works,  hospitals, 
and  settlements  of  all  kinds  are  spi'inging  up. 
The  populations  of  small  and  sometimes,  undrained 
places  are  suddenly  increased  by  thousands,  a,nd 
though  elaborate  drainage  and  sewage  purification 
works  are  sometimes  established,  this  is  not  always 
the  case,  and  an  enormous  amount  of    pollution 


must  of  necessity  be  entering  our  rivers  and 
sources  of  supply.  Furthei-,  war  economy,  and 
the  fact  that  the  Treasury?  has  cut  off  supplies  for 
ordinary  municipal  loans  for  drainage  work  are 
calculated  to  produce  trouble ;  at  any  rate  it  does 
not  assist  the  engineer  in  dealing  with  the  problem 
presented  when  the  sewage  of  hospitals  pollutes  a 
river  or  when  the  flow  to  a  disposal  works  is 
suddenly  doubled  by  the  advent  of  a  military 
l)opu!atiou.  The  country  is,  moreover,  full  of 
wounded  soldiere,  British  and  foreign,  and  the 
chances  of  pollution  with  disease  germs  must 
thereby  be  increased. 

As  yet,  happily,  no  sei'ious  results  appear  to 
have  been  caused,  or  at  any  rate  they  have  not 
been  reported.  We  are  reaping  the  good  results 
of  better  sanitary  conditions  in  the  past  and  of 
the  scientific  skill  brought  into  play  in  connection 
with  the  health  of  armies  in  the  field  and  at  home. 
We  ai'e,  however,  undoubtedly  rapidly  producing 
in  this  country  a  state  of  things  which  may  be 
inevitable,  but  which  is  against  all  sanitary  laws. 
We  are  providing  the  means  by  which  the  disease 
organisms  may  be  distributed  wholesale.  We  are 
in  the  condition  of  the  town  which  for  many  years 
drank  a  polluted  water  without  apparent  ill  effects. 
SucJi  a  town  merely  waited  for  the  introduction 
of  the  disease  germ,  the  means  for  its  distribution 
existing.  As  soon  as  the  germ  appeared  it  was 
ra])idly  distributed,  and  a  serious  epidemic  was 
the  result.  If  onco  cholera  or  typhoid  started  in 
this  country  to-day  it  might  be  found  far  more 
difficult  to  stop  its  spreading  than  would  have  been 
the  case  before  the  war.  The  efficient  purifica- 
tion of  the  sewage  from  the  camps,  hospitals, 
munition  settlements,  and  so  forth  is,  of  course, 
desu-able,  but  is  practically  impossible  without 
delay.  However,  the  vigorous  examination  of 
all  water  supplied'  to  consumers  is  possible,  and 
its  perfect  piu'ification  may  be  easily  effected.  It 
is  therefore  a  matter  of  the  gravest  importance 
that  all  supplies  should  be  kept  under  close 
scientific  inspection,  and  that  there  should  be  no 
slackness  in  adopting  whatever  method  of  puri- 
fication may  be  necessary.  Where  this  is  not 
done  the  ordinary  standards  may  easily  prove  to 
be  misleading.  The  coli  present  in  a  moorland 
supply  may  be  negligible  till  a  camp  is  estab- 
lished, or    those  in  a  chalk    supply  may  be    un- 
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important     till     sewage     irrigates     its     gathering 
area. 


Housing 
in  Birmingham. 


Although,  the  paper  which 
was  read  by  Mr.  Charles  Ware- 
ing  at  a  recent  sessional  meet- 
ing of  the  Bu-mingham  and  Midland  Centre  of  the 
Institute  of  Sanitary  Engineers  was  primarily 
concerned  with  a  consideration  of  the  housing 
problem  as  it  exists  in  the  gi-eat  Midland  city,  it 
also  contained  a  most  interesting  historical  sum- 
mai-y  of  housing  and  sanitary  legislation.  The 
problem  of  providing  sanitai-y  homes  for  the  poor 
and  working  classes  of  this  country  has  occupied 
the  attention  of  politicians  and  social  workers  for 
the  past  sixty  years.  During  this  period  about 
fifty  Acts  of  Parliament  have  been  passed  with 
a  view  to  providing  a  solution.  In  1842  a  Royal 
Commission  was  appointed  to  enquire  into  the 
condition  of  the  housing  of  the  poor.  The  evidence 
gathered  by  this  commission  revealed  the  appal- 
ling conditions  under  which  the  poor  lived,  and 
the  outcome  of  the  inquiry  was  the  passing  of 
the  Public  Health  Act  in  1848.  In  1851  the 
Common  Lodging  Houses  Act  and  the  Lodging 
Houses  Act,  which  gave  local  authorities  powers 
to  erect  lodging  houses  at  their  own  expense,  were 
passed.  Then  followed  in  1868  what  are  known 
as  Shaftesbui7's,  ToiTeu's  and  Cross's  Acts,  which 
were  supplemented  by  the  Artisans'  Dwellings 
Act  in  1875.  This  Act  gave  powers  for  slum 
clearance  and  rebuilding,  under  powers  of  com- 
pulsory purchase,  but  schemes  carried  out  under 
it  required  the  assent  of  Parliament,  and  the 
procedure  was  costly  and  complicated.  A  Housing 
of  the  Working  Classes  Act  was  passed  in  1885, 
and  under  it  some  real  attempts  were  made  to 
put  an  end  to  insanitary  dwellings,  of  which,  at 
this  time,  many  could  be  found  in  all  our  large 
towns.  But  il  was  not  until  1890  tliat  the  law 
relating  to  housing  was  consolidated  in  the 
Housing  of  the  Working  Classes  Act.  This  Act, 
which  is  adoptive,  forms  the^  principal  housing 
Act  vmder  which  most  of  the  municipal  housing 
has  been  carried  out.  Finally,  the  Housing, 
Town  Planning,  &o..  Act  of  1909,  Part  I.  of  which 
forms  part  of  the  Housing  of  the  Working  Classes 
Acts  from  1890,  makes  many  amendments  which 
simplify  the  procedure  necessary  under  the  earlier 
Acts. 

Much  good  work  has  been  accomplished  at 
Birmingham  under  these  and  certain  local  Acts, 
but  difficulty  arises  in  connection  with  the  making 
of  closing  orders  owing  to  the  shortage  of  accom- 
modation for  rehousing  pui-poses.  Mr.  Wareing's 
experience  leads  him  to  advocate  the  erection  of 
municipal  cottages  in  the  suburbs,  and  he  ventures 
the  opinion  that  a  scheme  could  be  made  self- 
supporting  if  carefully  carried  out.  Birmingham's 
real  need,  he  says,  is  not  for  a  central  housing 
scheme,  but  for  cottages  near  to  where  the  low- 
l)aid  workers  are  employed,  and  far  enough  away 
from  factories  to  be  clear  of  the  smoke  and  other 
drawbacks  associated  with  town  dwellings.  Inci- 
.  dentally,  we  obsei-ve  that  Mr.  Wareing's  views 
in  regard  to  back-to-back  houses — of  which  there 
are  about  40,000  in  Birmingham — ai"e  not  quite 
orthodox.  He  thinks  they  should  not  be  con- 
demned too  readily,  but  that  it  is  possible  to 
ventilate  them  if  provided  with  suitable  windows 
to  open  and  flues  to  each  room.  Much  must, 
however,  dejiend  upon  the  habits  of  the  tenants. 


The  Rural 
Road  Surveyor. 


In  these  columns  expression 
has  often  been  given  to  the 
legitimate  grievances  of  rural 
road  surveyors  both  in  regard  to  salai-y  and  con- 
ditions of  service.  There  are  no  doubt  some  dis- 
tricts in  which  there  is  little  or  no  cause  for  com- 
plaint, but  in  many  cases  these  officers  are  not  only 
grossly  underpaid,  but  they  ai"e  set  an  impossible 


task  in  regard  to  the  large  mileage  of  roads  for 
which  they  are  responsible.  Moreover,  it  is  no 
uncommon  thing  for  them  to  have  to  provide  their 
own  means  of  conveyance,  office,  stationery,  and 
staff,  if  any  assistance  is  found  to  be  necessai-y. 
These  grievances  were  voiced  once  more  in  a 
paper  which  was  read  at  a  recent  meeting  of  the 
Wiltshire  Surveyors'  Association  by  Mr.  J.  W. 
Brooke,  the  surveyor  to  the  IMarlborough  Rural 
District  Council.  Mr.  Brooke  suggested — and 
with  every  show  of  reason — that  the  surveyor 
should  at  least  be  provided  with  an  office  boy  in 
order  that  he  may  be  released  as  much  as  possible 
for  his  outdoor  work;  that  he  should  be  allowed 
a  reasonable  sum  in  respect  of  his  travelling 
expenses ;  and  last,  but  not  least,  that,  being 
unable  to  make  any  provisioai  for  old  age  out  of 
the  usual  small  salary,  he  should  be  entitled  to  a 
pension  allowance. 

Mr.  Brooke  comes  of  a  family  of  road  surveyors, 
and  the  earlier  part  of  his  address,  which  w"as  of 
a  personal  nature,  was  of  considerable  interest, 
inasmuch  as  his  grandfather  was  a  pupil  of  the 
great  Macadam.  Mr.  Brooke  proceeded  to  trace 
the  effect  of  the  development  of  highway  adjninis- 
tration  on  the  practical  work  of  road  making  and 
maintenance  from  the  time  of  the  annually  elected 
surveyor  to  the  present  day,  and  expressed  the 
opinion  that,  although  the  march  of  progress  has 
undoubtedly  been  good  for  the  roads,  it  has  not 
improved  the  position  of  the:  surveyor.  Not  the 
least'  interesting  part  of  the  paper  was  that  which 
dealt  with  the  effect  of  moisture  on  the  ordinary 
macadamised  road.  In  the  Marlborough  Rural 
District  considerable  difficulty  has  been  experi- 
enced in  connection  with  intermittent  springs 
occuiTing  in  the  chalk  substratum.  These  break 
out  in  quite  unexpected  places,  and  in  bad  cases 
may  completely  destroy  a  length  of  road.  Some 
compensation  for  this,  however,  is  to  be  found 
in  the  plentiful  supply  of  flints,  which  is  yielded 
by  the  geological  formation  of  the  district.  Mr. 
Brooke  submitted  with  the  paper  a  number  of 
very  interesting  specimens  from  his  museum, 
showing  sponges,  fossils,  and  other  curious 
formations. 


o>„»rio.rii.,,.»i«n  I"    almost  every   branch   of 

Standarciisation  i-       ii 

«»  ctotioti.,..  engnieermg  practice  there  ai'e 
bemg  constantly  compiled 
statistics  of  various  kinds,  the  general  utility  of 
which  would  be  greatly  enhanced  if  they  were  pre- 
pai'ed  upon  some  uniform  plan  so  as  to  be  easily 
comparable.  We  observe  with  satisfaction  that 
this  subject  has  been  under  consideration  by  the 
Standardisation  Committee  of  the  Institution  of 
Municipal  and  County  Engineers,  and  that  a  reso- 
lution has  been  passed  that  a  list  of  subjects  in 
respect  of  which  it  is  desirable  to  prepaiT  standard 
forms  for  statistics  be  circulated  among  the 
members  of  the  committee  for  consideration  at 
the  next  meeting.  The  desirability  of  uniform 
statistics  was  also  riii|iliasised  recently  at  the 
Pan-American  Rmiil  d  ingress,  the  reader  of  one 
of  the  papers  pointing  r>ut  that  continued  neglect 
to  procure  the  collection  and  collation  of  uniform 
highway  statistics  must  result  in  waste  of  experi- 
ence, energy,  and  resources.  In  the  absence  of 
standai-d  forms  many  engineering  departments 
may  do  similar  work  without  any  basis  for  com- 
parison. The  recoi'ds  of  one  are  unintelligible  to 
others.  IMistakes  made  in  one  depart.ment  are 
duplicated  by  many  another.  Experiments  are 
repeated,  often  M'ith  unsatisfactory  or  disastrous 
results,  in  a  dozen  different  places.  Evei'y  depai"t- 
ment,  every  engineer  has  to  leam  largely  through 
his  own  experience,  and  when  this  process  involves 
the  huge  sums  now  being  expended  it  is  altogether 
too  costly.  Were  comparative  statistics  avail- 
able, evei'y  department  would  be  an  experiment 
station;  every  experiment  station  an  illumination 
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to  the  whole  field.  The  conscieutious  engineer, 
consulting  such  statistics  upon  the  inception  of 
lUij-  new  work,  could  detemiiue,  far  more  accu- 
rat'ely  tluin  he  can  t-i>-day,  factors  nialviug  for 
success  or  failure  iu  it. 


A  Dundee 

Sanitary 

Appointment. 


The  multitude  of  counsellors 
— iu  whom  there  is  said  to  be 
wisdom — ai'e  sometimes  hard  to 
please.  The  Dundee  Public 
Health  Committee,  in  a  fit  of  abnegation  that 
would  have  been  praiseworthy  had  the  sequel  been 
otherwise  than  it  is,  gave  authority  to  the  chief 
simitai-y  inspector  to  till  a  vacancy  in  his  staff, 
and  jMi-.  Eoddam,  who  is  a  trusted  as  well  as  an 
experienced  officer,  proceeded  to  can-y  out  this 
behest  to  the  best  of  his  ability.  He  nominated 
a  certain  assistant  as  the  man  best  fitted  to  fill 
the  post.  There,  of  com-se,  the  matter  ought  to 
have  ended,  and  it  would  have  ended  but  for  the 
fact  that  the  nomination  did  not  happen  to  square 
with  the  views  of  certain  members  of  the  Health 
Committee.  At  a  recent  meeting  of  this  body  the 
question  whether  the  chief  inspector's  nomina 
tion  should  be  confirmed  was  raised,  and  true  to 
the  instincts  of  councillors  when  the  pei-sonaJ 
factor  is  at  issue,  the  discussion  became  what  the 
l(x;al  paper  describes  as  a  wrangle.  Eventually 
the  consideration  of  the  matter  was  postponed, 
and  it  is  obvious  that  a  somewhat  deplorable 
position  will  be  reached  unless  a  way  is  found  out 
of  the  difficulty  that  will  secure  the  autiiority  of 
the  ciiief  inspector  in  his  department.  For  this, 
after  all,  is  an  important  thing  that  is  not  to  be 
overlooked.  It  seems  to  us  that  the  Public  Health 
Committee  should  either  have  retained  the  power 
of  appointing  in  its  own  hands,  or,  having  dele- 
gated authority  to  the  chief  officer,  it  should  abide 
loyally  by  the  compact  thus  made.  To  request  an 
officer  to  make  a  selection  and  afterwards  sub- 
ject his  decision  to  revision,  accompanied  by 
WTangliug,  is  manifestly  destructive  alike  of  hi's 
dignity-  and  authority. 

*  * 

Highway  ^^  ®  ^^'^^  received  a  copy  of  a 

Improvement       ""'^^'^  interestmg  circular  recently 
.     J.  issued    by    the    United    States 

united  States.  Depai'tment  of  Agricultm-c,  i  , 
which  the  expenditures  on  liigli- 
way  improvement  in  the  several  States  of  the 
Union  arc  compared  and  analysed.  Having 
regard  to  the  great  economic  importance  of 
efficient  internal  communication  in  a  new  or 
developing  country,  it  is  not  sm-prising  to  learn 
that  during  the  past  twenty  yeai's  the  various 
State  governments  have  been  active  in  a  con- 
stantly increasing  measm-e  in  behalf  of  road 
improvement.  Dming  that  period  the  total  ex- 
penditui'e  from  the  State  Legislatures  has  been 
approximately  £42,400,000,  and  with  these  funds 
nearly  36,000  miles  of  improved  roads  have  been 
constructed.  The  circular  is  largely  tabular  in 
form  so  as  to  show  at  a  glance  what  has  been 
accomplished  by  each  State.  It  occurs  to  us  as 
being  wise  on  the  part  of  the  central  authority  to 
present  the  information  in  this  form,  introducing 
as  it  does  at  once  a  certain  element  of  competi- 
tion— or  at  least  of  compai'ison.  It  is  interesting 
to  observe  that,  although  substantial  contributions 
are  made  by  the  States — there  being  only  fom*  in 
which  there  is  no  State-aid  law — by  far  the  gi-eater 
paii)  of  the  money  has  been  provided  by  local 
funds  raised  by  counties,  townsliips,  and  districts. 
The  circular  contains  three  tabular  statements, 
which  show  respectively  an  analysis  of  the  State 
highway  expenditures,  the  distribution  of  such 
expenditures  under  State  control,  and  the  mileage 
of  highways  in  the  vai'ious  States.  The  last- 
mentioned  shows  that  the  percentage  of  surfaced 
roads  varies  from  0"3  in  Nebraska  and  Nortli 
Dakota  to  58"8  in  Ehode  Island. 


War  -  time 
Economy. 


The  subject  of  wai-  -  time 
economy  continues  to  receive 
attention  at  the  hands  of  muni- 
cipal engineers.  Following  the  appearance  of  the 
special  article  contributed  to  thege  columns  by- 
Mr.  \V.  H.  Maxwell,  the  borough  engineer  of 
Timbridge  Wells,  on  September  3rd  last,  the 
question,  it  will  be  remembered,  was  dealt  with 
at  some  length  in  the  paper  read  by  Mr.  S.  S. 
Heywood,  the  borough  engineer  of  Brighouse,  at 
the  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  held  in  that  town  last  month. 
This  week  we  give  the  concluding  instalment  of 
a  paper  which  was  read  by  Mr.  Edwai-d  Willis, 
the  engineer  and  siu-%'eyor  to  the  Chiswick  Urban 
District  Council,  at  a  recent  meeting  of  the  Lower 
Thames  Valley  District  Sui'veyors'  Association, 
and  iu  which  many  valuable  suggestions  for  efi'ect- 
ing  savings  in  the  spending  departments  of  public 
bodies  are  made.  Another  contribution  to  the 
literature  on  the  subject  is  now  promised  by  Mr. 
William  H.  Eley,  the  sui'veyor  to  the  Newmarket 
Urban  District  Council,  on  the  occasion  of  the 
forthcoming  Eastern  Sub-District  meeting  of  the 
Institution  of  Municipal  and  County  Engineers  at 
Bury  St.  Edmunds,  imnounced  elsewhere  in  this 
issue,  and  it  seems  not  unlikely  that  the  topic — 
undeniably  important  at  the  present  moment — 
will  provide  food  for  discussion  for  some  con- 
siderable time  to  come. 

*  *  * 

The  overgrown  hedge  and 
Hedge  Trimming,  the  tree  which  overhangs  a 
highway  ai'e  alike  dangerous 
to  the  traffic  which  may  be  passing  along  it.  This 
is  pai'ticulai'ly  the  case  at  the  present  time,  when 
roads  ai'e  not  only  darkened  to  an  exceptional 
degree,  but  are  also  being  used  considerably  for 
the  pm-poses  of  militai'y  traffic  at  night.  We 
therefore  thoroughly  endorse  the  plea  put  foi"\vai-d 
in  another  column  by  Mr.  Wallace  Kiche,  the  sec- 
retary of  the  Eoads  Improvement  Association,  for 
a  general  hedge  trimming  and  tree  pruning.  The 
])oints  of  special  danger  ai-e  comers  and  junctions 
where  an  obstructed  view  may  so  easily  lead  to 
disaster.  In  not  a  few  instances  these  dangers 
to  the  public  are  suffered  to  continue  entkely 
because  of  a  little  want  of  thought  on  the  part 
of  those  owners  or  occupiers  on  whose  land  the 
offending  hedges  or  trees  may  be  growing,  and  in 
such  cases  the  Roads  Improvement  Association  is 
often  able  to  procme  the  desired  result  by  tact- 
fully reminding  them  of  the  deshability  in  the 
public  interest  of  trimming  or  pruning.  Any  of 
our  reader's  who  may  be  acquainted  with  any 
places  rendered  dangerous  by  overgrowing  trees 
fjr  shrubs  are  invited  to  send  full  details  to  Mr. 
Riche,  wh^n  the  matter  will  be  carefully  investi- 
gated and  such  action  as  may  appear  desirable 
will  be  taken  to  remove  any  danger. 


Local   Administration   in   the   Metropolitan   Area.— 

In  the  House  of  Coinrnoiis  on  the  4th  iiist.  the  Chan- 
cellor of  the  Exchequer  was  asked  whether  the  cost 
and  expenditure  of  public  authorities  in  the  Metro- 
politan area  was  the  most  costly  in  the  kingdom  pei' 
head  of  population ;  and  whether,  in  view  of  the 
necessity  for  economy  owing  to  the  war,  he  could  take 
any  steps,  by  legislation  or  otherwise,  for  the  curtail- 
ment of  exjjenditure  which  was  due  to  overlapping 
services  among  such  public  authorities.  Mr.  Hayes 
Fisher,  who  replied,  said  local  administration  in  the 
Metropolis  was,  no  doubt,  somewhat  costly  compared 
with  that  of  provincial  boroughs,  but  his  hon.  friend 
was  aware  that  there  were  many  reasons  why  no  fair 
comparison  could  be  made.  He  might  observe  that 
census  population  was  not  a  very  proper  basis  of  com- 
parison between  London  and  other  districts,  as  it  left 
out  of  account  the  very  large  day  population.  As  his 
hon.  friend  knew,  such  overlapping  as  existed  was 
due  to  the  way  in  which  local  government  in  London 
had  developed.  Legislation  would  be  necessaiy  to 
alter  the  present  system  of  administration,  and  this 
could  not  fail  to  be  contentious. 


516 


THE     SURVEYOR    AND     MUNICIPAL         November  19,  1915. 


The  Construction  and  Working  of  the  Royal  Military 
Gamp  Sewage  Disposal  Works  at  Ripon. 


By  .mi'liUK   \V.    SMITH,   Managur. 


One  notable  outcome  of  the  war  has  been  tne  un- 
usual sight  of  military  encampments  which  have 
arisen  in  various  parts  of  the  country,  where  tlie 
training,  equipment,  and  housing  of  recruits  for  the 
Army  could  be  expeditiously  and  thoroughly  effected. 

The  search  for  suitable  sites  for  these  purposes  must 
have  imposed  a  difficult  task  upon  the  military  autho- 
rities and  their  advisers,  but  an  inspection  such  as 
■will  be  afforded  of  the  configuration  of  the  land  and 
other  practical  features  associated  with  the  under- 
taking at  Eipon  will  surely  reveal  justification  for  the 
selection  which  has  been  made. 

Immediately  the  locality  was  determined  upon  very 
early  in  this  year,  the  question  of  what  sanitary  jjro- 
vision  should"  be  made  became  pressing;  and  it  is 
pleasing  to  record  that  in  this  case  there  has  been 
happy  and  highly  successful  co-operation  between  the 
War  Office  representatives  and  the  profession  of  civil 
engineering,  whereby  the  distinguished  services  of- 
Mr.  E.  J.  Silcock,  m.inst.c.e.,  f.s.i.,  i-.g.s.,  of  West- 
minster and  Leeds,  were  secured  to  provide  solutions 
to  the  problems  involved. 

The  schemes  he  propounded  at  remarkably  short 
notice,  and  saw  carried  out  to  a  successful  conclu- 
sion, embraced  main  outfall  sewer,  branch  sewers  and 
drains,  the  sewage  purification  woris,  and  the  sani- 
tary water  supply. 

To  fuUy  appreciate  the  nature  and  extent  of  the 
disposal  works  it  is  necessary  to  outline  the  proposals 
comprising  these  projects. 

The  camp  occupies  an  area  of  about  1,080  acres,  and 
is  designed  to  provide  accommodation  for  a  complete 
army  corps  of  42,000  men  with  10,000  horses,  and  a 
large  military  hospital  for  general  purposes,  together 
with  an  infectious  diseases  hospital. 

The  water-carriage  system  of  sewerage  is  adopted, 
and  nearly  all  surface  water  is  excluded  from  the 
sewers. 

The  sewage  is  collected  by  a  system  of  sewers  an<l 
drains,  and  conveyed  to  a  site  adjoining  the  existing 
Bipon  Corporation  sewage  farm,  where  the  sewage  of 
Ripon  city  is  also  connected  to  the  new  bacterial 
sewage  disposal  works  to  treat  the  sewage  of  camp 
and  city. 

The  main  outfall  sewer  is  3  miles  in  length,  and  is 
constructed  at  such  levels  that  it  is  kept  for  the  most 
part  above  saturation  level  of  the  gravel  subsoil. 
This  involved  carrying  the  sewer  across  the  rivers 
SkeU  and  Laver  by  elevated  pipes.  Owing  to  the 
canal,  part  of  the  outfall  sewer  is  an  inverted  syphon. 

The  other  sewers  in  the  camp,  about  14  miles  in 
length,  radiate  from  the  outfall  sewer,  and  the  drain 
connections  are  about  31  miles  in  length,  making  a 
total  length  of  sewers  and  drains  of  48  miles. 

The  water  supply  of  the  camp  is  provided  from  two 
sources,  with  separate  systems  of  pipes.  The  water 
used  for  drinking,  cooking,  washing,  and  other  purely 
domestic  purposes  is  supplied  from  the  waterworks  of 
the  Corporations  of  Ripon  and  Harrogate.  The  water 
used  for  sanitary  purposes,  fire  service,  horses,  and 
vehicle  washing  is  pumped  from  the  rivers  Skell  and 
Vre. 

It  was  expected  that  the  water  consumed  would  be 
500,000  gallons  per  day,  made  up  as  follow-s :  Officers, 
15  gallons  per  head  per  day;  men,  8  gallons  per  head 
per  day;  horses,  10  gallons  per  head  per  day;  and 
that  the  sewage  from  the  camp  would  be  of  a  very 
strong  character.  It  was  for  the  purpose  of  diluting 
this  very  strong  sewage  with  the  weak  city  sewage  that 
suggested  the  idea  of  ti-eating  both  sewages  together. 
The  city  sewers  take  in  a  good  deal  of  subsoil  water, 
and  it  was  intended  to  take  as  much  sewage  from  the 
city  as  would  make  the  total  flow  1,000,000  gallons  per 
day. 

Experience  has  shown  that  the  consumption  of 
water  in  the  camp  exceeds  the  estimate,  and  amounts 
to  about  700,000  gallons  when  the  camp  is  fully  occu- 
pied. 

ENGINEERING    DETAILS. 

The  sewage  disposal  works  consist  of  two  screening 
tanks,  four  deep  and  four  long  subsidence  tanks — the 
deep  tanks  being  on  the  Dortmund  principle,  the  long 
tanks  having  floors  with  a  back   fall  to  the  sludge 

*  Paper  read  at  a  Provincial  Sessional  meeting  of  the 
Eoyal  Sanitary  Institute  held  at  Eipon  last  Friday. 


l)ipes.  The  total  tank  capacity  is  500,000  gallons,  and 
the  system  is  one  of  continuous  flow. 

The  percolating  bacteria  bed  is  rectangular  in  shape, 
10,000  sq.  yds.  in  area,  the  filtering  media  6  ft.  deep, 
consisting  principally  of  slag,  with  a  proportion  of 
local  gravel.  The  floor  is  sectionised  and  graded  tn 
discharge  into  sixteen  channels,  and  is  covered  with 
Naylor's  tiles. 

The  bed  is  surrounded  with  honeycombed  brick 
walls,  faced  with  blue  bricks,  strengthened  by 
counterforts,  and  finished  with  slag-concrete  coping. 

The  sewage  is  distributed  on  the  bed  by  eight 
"  Simplex"  reciprocating  sprinklers, supplied  andfixed 
by  Messrs.  Ames-Crosta  Sanitary  Engineering  Company, 
These  sprinklers  operate  on  four  troughs  carried  on 
iron  columns ;  are  actuated  by  slight  head  of  liquid, 
each  to  travel  150  ft.  by  75  ft.  w'ide,  capable  of  dis- 
tributing 2,600  gallons  of  sewage  per  minute,  travel- 
ling at  the  rate  of  30  ft.  per  minute.  These  machines 
are  ingenious  in  construction,  simjjle,  easy,  and  re- 
liable in  working;  and  by  the  provision  of  travelling 
buffers,  situated  at  the  centre  of  the  bed,  there  is  no 
space  left,  as  is  usually  the  case  at  this  point,  un- 
touched by  the  sewage,  thus  utilising  the  beds  to  the 
fullest  capacity. 

The  effluent  from  the  bed  is  conveyed  to  three 
humus  tanks,  also  formed  on  the  Dortmund  principle, 
the  final  effluent  being  discharged  into  the  river  Ure. 

The  arrangements  for  removing  deijosits  from  the 
whole  of  the  tanks  aiv  v.:  \  rM]ii|ilete.  A  system  of 
suction  pijies  is  laid  v,  illi  .  iHiM.tions  to  every  com- 
partment, and  thesludtv  i-  piniiiitiil  by  means  of  Stereo- 
phagus  pumps  (supplied  by  Hathorn  Davey&Co.,of 
Leeds,  driven  by  oil  engines  nianufactmed  by  the 
National  Gas  Engine  Company)  to  six  large  sludge 
drying  beds,  specially  underdrained  and  prepared  with 
1  ft.  thickness  of  filtering  media. 

All  the  tanks  are  of  concrete  construction  through- 
out, and  the  walls  are  finished  with  artificial  stone 
coping,  made  on  the  works  of  local  gravel  and  sand. 

The  sewage  is  pumped  through  a  12-in.  cast-iron 
rising  main  from  the  Ripon  city  works  by  two  Stereo- 
lihagus  pumps,  manufactured  by  the  Pulsometer 
Engineering  Company,  Reading,  driven  by  oil  engines 
made  by  the  Kational'  Gas  Engine  Company. 

Owing  to  the  ijresence  of  a  large  quantity  of  grease 
in  the  camp  sewage  there  was,  in  the  early  stages  of 
working,  considerable  interference  with  the  distribu- 
tion of  sewage  from  the  sprinkler  arms,  and  to  pre- 
vent the  choking  of  the  pipes  grease  baskets  have  been 
placed  in  the  main  channel  between  the  tanks  and  the 
percolating  bed,  and  have  answered  the  purpose  most 
satisfactorily. 

There  is  nothing  of  an  elaborate  nature  about  the 
work,  and  no  expenditure  has  been  incurred  which 
is  not  actually  necessary. 

Speed,  in  the  preparation  of  the  schemes  and  in 
carrying  out  works  of  construction,  has  been  the 
dominating  factor,  and  in  the  case  of  the  main  outfall 
sewer  and  the  sewage  disposal  works  it  has  been 
literally  a  race  against  time. 

Work  was  commenced  at  the  end  of  March,  and  by 
(he  latter  part  of  July  a  portion  of  the  tanks  and  a 
section  of  the  bed  was  ready  to  treat  sewage,  ten  days 
before  the  main  sewer  w'as  put  into  operation  by  camp 
sewage.  The  remainder  of  the  tanks,  beds,  and  pump- 
ing stations  were  fully  completed  by  September  1st, 
and  it  is  claimed  that  the  short  period  occupied  by 
construction  constitutes  a  i-ecord. 

This  result  was  only  achieved  by  continued  and 
strenuous  application  on  the  part  of  those  most  clcsely 
concerned,  and  having  recourse  to  night,  Saturday, 
and  Sunday  work  for  fully  two  months  of  the  period 
named.  As  the  Vmlk  of  the  media  was  imported, 
transport  difficulties  arose,  and  in  addition  to  the 
haulage  by  night  and  day  from  the  railway  station, 
a  light  railway  was  constructed  from  the  works  across 
country  to  the  camp  sidings  at  Littlethorpe,  li  miles 
away. 

The  contractors  for  the  whole  of  the  deep  tanks  were 
also  confronted  w-ith  adverse  conditions  in  the  shape 
of  water  and  bad  ground,  and  constant  pumping  was 
necessary  pending  the  piling,  staging,  and  concreting 
to  above  water  level. 

Considering  that  the  tanks  and  beds  were  put  into 
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operation  in  sections,  and  that  the  last  two  distributors 
have  only  been  working  six  weeks,  it  is  not  usTially 
t>xpected  that  beds  will  mature  so  rapidly,  but  it  is 
most  gratifying  to  note  that  analyses  of  the  final 
effluent  show  that  the  works  are  thoroughly  efficient, 
and  are  capable  of  producing  an  effluent  of  a  high 
degree  of  purity. 

The  final  accounts  of  the  cost  have  not  yet  been 
settled,  but  approximately  the  disposal  works  have 
cost  £30,000;  the  sewers  and  drains,  £46,000;  total, 
£76,000. 

For  sewers  and  drains  for  42,000  persons,  and  dis- 
l>osal  works  for  a  popidation  of  over  50,000,  this  may 
be  claimed  as  an  economical  result. 

The  contractors  for  tlie  tanks,  sludge  beds,  pumping 
mains  and  drains  were  Messrs.  Edwards  &  Co.  (Don- 
oaster),  and  Messrs.  Ward  &  Tetley  (Bradford) ;  and  for 
the  bacteria  beds,  Messrs.  Arnold  &  Son,  of  Doncaster. 


MILITARY  EMERGENCY  HOSPITAL  CONSTRUCTION. 


Hy  A.   S.vxoN   Snell,  f.r.i.b  a.,  f.r.san.i. 
[Chadwick   public   lecture    delivered   at   the   Royal 
Society     of     Medicine,     Wimpole-street,     Cavendish- 
square,   W.,    on    the    10th    inst.,    Mr.    John    Slater, 
F.R.I.B.A.,  occupying  the  chair.] 

To  meet  the  emergency  of  war,  the  War  Office  has 
always  reckoned  upon  making  use  of  spare  accommo- 
dation in  voluntary  and  public  hospitals  and  in- 
firmaries, and,  of  course,  in  its  own  Service  hospitals. 
In  addition  to  these,  arrangements  have  been  made 
for  requisitioning  a  large  number  of  public  buildings, 
schools,  &c.,  for  conversion  as  temporary  hospitals. 
Other  countries  have  made  similar  arrangements, 
and  it  is  quite  in  accord  with  their  jjolicy  of  thorough- 
ness that  the  Germans  have,  in  many  of  their  publi<- 
schools,  made  special  arrangements  for  converting 
them  into  hospitals.  In  addition  to  the  conversion  of 
existing  buildings,  the  War  Office  has  also  contem- 
plated the  erection  of  temporary  emergency  ho.«pitals, 
for  which  purpose  detailed  plans  have  long  since 
been  prepared.  Such  buildings  could  be  erected  at 
short  notice,  very  quickly,  and  at  small  cost. 

The  scale  of  the  present  war  is  so  large  that  many 
civil  architects  have  Been  called  in  to  assist  the  War 
Office  in  carrying  out  temporary  hospital  schemes. 
It  was  inevitable,  however,  that  many  of  the  plans 
show  considerable  variation  from  the  War  Office 
model,  both  as  regards  planning  and  construction, 
although,  of  course,  in  every  ca.se,  such  plans  had  to 
be  submitted  to  and  approved  by  the  War  Office. 
The  variation  in  plaiming  is  instructive  and  in- 
teresting. 

One  of  the  first  of  these  hospitals  was  the  First 
Eastern  Hospital  at  Cambridge,  which  is  remarkable 
for  being  designed  upon  the  open-air  principle.  It 
represents  an  aot  of  faith  and  courage  on  the  part  of 
those  who  initiated  it.  It  was  designed  and  carried 
out  by  Mr.  Chas.  Sk'pper.  of  Cambridge. 

Open-air  wards  for  use  both  in  winter  and  summer 
are  by  no  means  new  in  this  coimtry.  For  instance. 
Dr.  Philip  Boobbyer,  medical  officer  of  health  at  Not- 
tingham, has  had  several  in  his  district  for  a  number 
of  years.  In  these  every  kind  of  disease  has  been 
treated  (not  excluding  pneumonia),  winter  and 
summer. 

The  value  of  roughly  improvised  buildings  and 
sheds,  which  are  practically  open-air.  is  referred  to 
l>v  Miss  Nightingale,  Dr.  Bxocklesbv,  Sir  John 
Pringle,  and,  as  far  back  as  1758,  hy  Dr.  Guy. 

The  nucleus  of  these  temporary  hospitals  is  gene- 
rally an  existing  hospital  or  a  house,  the  permanent 
buildings  of  which  are  of  considerable  value  as 
administrative  offices    or  stafi  quarters. 

Methods  of  construction  vary.  The  War  Office 
model  plans  provide  for  a  framing  of  timber,  liiied 
on  the  inside  with  plaster  slabs  and  on  the  outside 
with  corrugated  iron ;  roofs  are  also  finished  with 
corrugated  iron. 

Timber  framing  lined  inside  and  out  with  asbestos 
sheets  is  another  method  of  cons/truction,  and_  these 
buildings  are  more  sightly  and  no  less  fire-resisting. 
Ruberoid  is  used  on  the  roofs.  The  flooring  is  of 
tongued  boards  and  wood  joists.  At  Leicester  the 
walls  are  of  brick,  and  the  floors  cement.  At  Shorn- 
cliffe  Mr.  White  has  covered  his  floors  with  linoleum, 
than  which  there  is  no  more  satisfactory  ward  floor. 

Heating  in  closed  wards  is  generally  hv  means  of 
steam  pipes  and  radiators.  At  Shorncliffe  anthra- 
cite stoves  are  used.  In  open-air  wards  no  heating 
whatever  is  provided.    Nevertheless,  a  few  open  fires 


are  desirable,  and  in  the  later  buildings  at  Leicester 
Mr.  Perkins  Pick  has  provided  one  ;at  the  end  of  each 
ward  in  a  partly  enclosed  day-room.  They  are  appre- 
ciated for  the  appearance  of  comfort,  and  they  pro- 
vide also  for  the  nurses  some  means  of  warming 
their  hands  previous  to  changing  dressings,  &c. 

Electric  lighting  is  general  throughout. 

In  these  buildings  it  is  not  usual  to  observe  any 
meticulous  care  in  the  rounding  of  internal  angles 
and  in  the  avoidance  of  dust  ledges.  Even  the  sinks 
and  lavatories  are  generally  supported  on  rough  wood 
frames. 

The  buildings  are,  of  course,  meant  to  \>e  tempo- 
rary, built  quickly,  and  at  very  small  cost,  and  these 
matters  are  inconn>atJble  with  refinement  in  detail. 
Nevertheless,  these  refinements  cannot  safely  be,  and 
are  not,  ignored  for  isolaition  hospitals  and  in  operat- 
ing theatres. 

One  matter — and  it  can  scarcely  be  called  a  refine- 
ment— is  rather  generally  ignored — i.e.,  a  layer  of 
concrete  over  the  whole  surface  of  the  ground  of  'the 
building.  It  may  be  of  less  imjiortance  if  the  build- 
ing is  i-aised  a  few  feet  .a.bove  the  ground,  so  as  to 
provide  a  clear  sweep  for  the  air ;  oitherwise,  espe- 
cially in  enclosed  wards,  ground  air  is  boamd  to  find 
its  way  upwards,  and  tlie  quality  o'f  ground  air  is 
variable,  and  not  to  be  ignored  with  impunity. 

The  cost  of  these  buildings  varies  greatly.  The 
War  Office  model  plan  is  e.stimated  to  cost  between 
£60  and  £70  per  bed,  but  the  Cambridge,  Canadian 
and  Glasgow  Hospitals  cost  about  £25  per  bed.  At 
Leicester  the  ward  blocks  only  were  estimated  at  the 
cost  of  £15  10s.  per  bed. 


WILTSHIRE  SURVEYORS'   ASSOCIATION. 


the  council  of  this  association  lield  a  meeting  at 
tlie  Town  Hall,  Trowbridge,  on  the  30th  ult.  Mr. 
VV.  H.  Stanley,  chairman  ot  council,  presided,  and 
tlicre  were  also  present  Messrs.  J.  George  Powell 
(county  surveyor),  president  of  the  association.  A,  E. 
-Vdams  (Chippenham),  J.  W.  Brooke  (Marlborough), 
F.  G.  Billingham  (Devizes),  C.  Bowman  (Malmes- 
Iniry),  A.  O.  Crew  (Devizes),  C.  G.  M.  Cross  (West- 
bury),  T.  B.  Draper  (Trowliridge),  G.  Drewitt  (Calne), 
J.  Godfrey  (Calne),  H,  J.  Godfrey  (Wootton  Bassett), 
0.  C.  Hancock  (Warminster),  C.  K.  Henderson 
(Pewsey),  A.  H.  Lapham  (Chippenham),  H.  G. 
Nicholson-Lailey  (Trowbridge),  W.  H.  Lintern 
(Malmesbury),  A.  F.  Long  (Warminster),  R,  B.  Lees 
(Bradford-on-Avon),  S.  W.  Saunders  (Devizes),  and 
K.  Plummer  Davies  (honi.  secretary). 

Mr.  Stanley  announced  that,  as  a  result  of  the  ballot 
for  the  election  of  president,  council,  and  officers  for 
the  year,  the  whole  of  the  council  had  been  elected 
en  bloc.  Mr.  W.  H.  Stanley  was  re-elected  chairman 
of  the  council,  and  Mr.  E.  Plummer  Davies  was  re- 
elected as  honorary  secretary.  Messrs.  Nicholson 
Lailey  and  Stanley  were  elected  as  hon.  auditors. 

EE-BLECTION    OP    PRESIDENT. 

.\t  the  annual  meeting  of  the  association  which  was 
held  sulisequently,  Mr.  Stanley  announced  tfiat  Mr. 
.7.  George  Powell,  county  surveyor  of  Wiltshire,  had 
lieen  unanimously  re-elected  as  president. 

'Mr.  Powell,  who  thereupon  took  the  chair,  thanked 
the  members  for  the  renewal  of  their  confidence  and 
briefly  reviewed  the  past  year's  work  ol  the  associa- 
tion. He  referred  to  the  great  necessity  of  all  sur- 
veyors studying  economy  during  the  present  crisis, 
and  expressed  a  wish  tliat  in  the  county  of  Wilts 
surveyors  would  use  the  greatest  economy  in  main- 
tenance of  main  roads,  either  by  refraining  from  re- 
coating  the  surfaces  of  the  roads  unless  it  was  abso- 
lutely imperative,  or  by  using  wherever  necessary  a 
cheaper  class  of  material  for  the  time  being. 

A  letter  was  received  from  Mr.  Parker  Pearson, 
borough  STirveyor  of  Marlborough,  resigning  his  mem- 
bership of  the  association  owing  to  his  having  taken 
up  another  appointment.  The  resignation  was  re- 
ceived with  regret,  the  association  congratulating  Mt. 
Pearson  on  obtaining  a  better  a'ppointment. 

Upon  the  invitation  ot  Mr.  J.  W.  Brooke,  it  was 
decided  to  hold  the  next  meeting  of  the  associa'tion 
at  Marlborough  in  April  of  next  year. 

A  paper  upon  road  construction  in  Wiltshire — re- 
produced elsewhere  in  this  issue— was  read  by  Mr. 
J.   W.   Brooke,   of  Marlborough. 

A  discussion  ensued,  opened  by  Mr.  W.  H.  Stanley, 
and  a  vote  of  thanks  was  passed  to  Mr.  Brooke  and 
to  Messrs.  Lailey  and  Stanley  for  making  the  arrange- 
ments for  the  meeting. 
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SEWAGE    SYPHONS. 


RIVER    CROSSING    AT    FYE    BRIDGE,    NORWICH. 

Bv  AETHtTR  E.  Collins,  m.inst.c.e.. 

City  Engineer. 

[The  following  article,  together  with  the  drawings 
which  accompany  it,  have  been  very  kindly  furnished 
by  Mr.  Arthur  E.  Collins,  the  city  engineer  of 
Norwich,  in  amplification  of  his  criticism  of  the 
answer,  to  question  503  in  the  "  Assistants'  and 
Students'  Section."  which  appeared  in  our  issue  of 
October  15th.  Mr.  Collins'  original  comments 
appeared  under  the  heading  of  "  Notes "  in  the 
"Assistants'  and  Students'  Section"  the  following 
week.] 

I  have  had  my  drawings  of  river  crossing  at  Fyc 
Bridge  put  into  diagrammatic  form,  and  forward  a 
copy  herewith.  I  think  this  drawing  is  quite  self- 
explanatory.  There  are  special  circumstances  in 
eonnection  with  this  ease.  For  instance,  I  have  a 
low-level  sewer  into  which  I  can  discharge  the  24-in. 
gravitating  sewer  in  the  event  of  having  to  obtain 
access  to  the  interior  of  the  inverted  syphon ;  but  I 
have  not  needed  to  take  advantage  of  this.  Then, 
again,  I  have  air  at  20 lb.  pressure  available  for  dis- 
turbing the  flow  in  the  syphon,  but  its  use  has  not 
been  found  necessary.  At  a  convenient  point  on  the 
gravitating  sewer,  upstream  of  the  inverted  syphon, 
I  was  able  to  collect  .sewage  into  a  3,000-gallon  Shone 
automatic  flushing  tank,  which  lias  lieen  effectual  in 
keeping  the  arrangement  continuously  at  work. 

This  inverted  syphon  forms  part  of  a  sewage  sewci- 
which  i.s  not  affected  considerably  by  rainstorms. 
Had  I  to  deal  with  an  ordinary  combined  sewer  con- 
veying up  to  six  times  the  daily  dry-weather  flow, 
and  where  the  overflow  of  a  noticeable  quantity  of 
undiluted  crude  sewage  was  prohibited  (in  the  un- 
likely event  of  the  syphon  being  blocked),  I  should 
lay  two  pipes — 

(1)  Capable  of  carrying  the  niaxiiiiuni  dry-wealber 
flow  in  any  half  hour. 

(2)  Six  times  the  maximum  daily  dry-weather  flow. 
I  should  place  the  inlets  so  that  the  sewer  arranged 

for  the  maxinnnn  dry-weather  flow  was  working  to 
its  full  capacity  before  any  flow  took  place  through 
the  other  one. 

My  reason  for  duplicating  in  this  case  is  the  obvious 
one  of  ensuring  self-cleansing  velocities  sometimes 
daily. 

In  1889,  on  a  9-in.  sewer,  at  a  gradient  of  1/340,  I 
oonstruicted  an  inverted  syphon  dropping  about  10  ft. 
below  grade.  I  provided  a  wash-out  at  the  lowest 
point  of  this  syphon  ;  whenever  I  have  had  an  oppor- 
timity  of  inquiring  as  to  the  working  of  this  I  have 
found  it  quite  satisfactory.  It  Avas  many  years  before 
my  successor  found  there  was  a  wash-out.  At  the 
upper  end  of  this  9-iu.  sewer  I  placed  an  automatic 
flush  tank. 

Perhaps  it  will  be  argued  that  with  this  experi- 
ence I  make  excessive  provision  for  access  for 
cleansing;  but  with  this  I  do  not  agree.  Should  an 
inverted  syphon  become  blocked  in  work,  it  would 
be  a  ifiost  troublesome  thing  to  clear  without  the 
most  amjil'e  provision  for  access. 


Institution  of  Civil  Engineers.  —  Owing  to  the 
possible  disorganisation  of  traffic  in  present  circum- 
stances, the  time  of  the  ordinary  meetings  has  been 
changed  temporarily  from  8  p.m.  to  5. .30  p.m. 

Crystal   Palace  School   of  Practical    Engineering.— 

At  the  first  annual  meeting  of  the  Crystal  Palace 
trustees.  Alderman  Sir  David  Burnett,  the  chairman, 
stated  that  if  they  did  not  get  help  from  the  corpora- 
tion, the  London  County  Council,  or  the  guilds,  the 
trustees  would  regretfully  have  to  close  the  School 
of  Practical  Engineering.  For  over  forty  years  the 
school  had  been  in  useful  operation,  and  many  of  our 
most  eminent  engineers  had  been  trained  there. 

Light  Railways  in  South  Yorkshire.— The  Board  of 
Trade  have  confirmetl  an  Order  by  tlie  Light  Railway 
Commissioners  authorising  the  construction  of  light 
railways  in  the  County  Borough  of  Barn  si ey,  in  the 
urban  districts  of  Ardsley,  Worsborough,  Wombwcll, 
Wath-upon-Dearne,  Swinton,  Bolton-upon-Dearnc. 
and  Thumscoe,  in  the  parish  of  Brampton  Bierlow,  in 
the  rural  district  of  Tiotherham,  and  in  the  parish  (if 
Adwick-upon-Deame  in  the  rural  district  of  Doncaster. 
The  board  has  also  confirmed  the  Derwent  Valley  Light 
Kailway  Order  authorising  an  increase  of  capital  for 
borrowing  powers. 


THINGS   ONE   WOULD  LIKE  TO   KNOW. 


(Contributed.) 

Is  it  not  tO'  be  hoped  that  the  example  set  by  the 
Manchester  Corporation,  in  passing  a  resolution  to 
prevent  any  contracts  being  entered  into  with  firms 
with  German  or  Austrian  taint,  will  be  followed  by 
otlier  authorities  ?  Should  not  everything  possible 
be  done  to  crush  these  countries  commercially  as 
well  as  their  powerful  armies  ?  Would  not  such 
action,  if  universal,  tend  to  stimulate  home  indus- 
tries with  great  advantage  to  this  country  ? 

•  •  •  • 

Why  is  it  that  some  councils  will  advertise  vacant 
appointments  when  there  is  available  a  local  man 
who  is  a  "dead  cert."  for  the  berth?  Was  not 
Salcombe,  Devon,  an  instance  of  this  regrettable 
action — where  a  surveyor  was  required,  and  advertise- 
ments were  issued,  and  applications  received,  whereas 
all  the  time  there  was  a  local  candidate,  eminently 
suitable  for  the  appointment,  who  was,  of  course, 
eventually  appointed  ?  Is  such  action  fair  to  the 
other  men  ? 

•  *  •  • 

Is  not  Huddersfield  to  be  congratulated  on  its 
splendid  gift  of  a  new  hospital  to  the  military  autho- 
rities ?  Should  not  also  oiu-  hearty  thanks  be  given 
to  Mr.  K.  P.  Canjpbell,  m.inst.c.e.,  the  city  engineer, 
for  having  gratuitously  given  his  services  for  the 
design  and  erection  of  the  buildings,  when  we  all 
know  how  arduous  are  the  lal>ours  of  mrmicipal  engi- 
neers? Can  we  not  all  say,  "  Well  done,  Hudders- 
field ;    well  done,   Campbell  "  ? 

*  *  •  • 

Wiat  is  the  meaning  of  the  following  terms  that 
are  used  in  military  road  construction :  "  Salient 
angles,"  an  "Irish  bridge,"  a  "French  drain," 
"gabions,"  a  "humped"  road,  "  spitlock "  lines, 
"soling,"  "berms"?  Should  these  words  he  in- 
cluded in  a  glossary  of  road  terms,  or  are  they  only 
peciiliar  to  military  requirements? 

*  *  «  * 

Should  not  the  Surveyors'  Institution  be  very 
proud  of  their  record  of  1,387  members  who  have 
joined  the  Colours  since  the  outlireak  of  war  ?  Was 
not  the  president's  recent  address  on  taking  the  chair 
another  instance  of  the  right  sort  of  president's 
address  during  this  crisis  ?  Are  not  most  of  the  pro- 
fessional classes  of  this  country  bravely  taking  their 
part  in  this  war,  and  are  they  not  the  class  which  is 
feeling  the  stress  almost  more  than  any  other  class  ? 

•  •  •  • 

Is  it  not  to  l>e  hoped  that  the  scheme  for  the  organi- 
sation and  development  of  scientific  and  industrial 
research  emanating  from  the  Board  of  Education  will 
lead  to  some  practical  result?  As  the  "intimate 
co-operation"  with  existing  scientific  or  professional 
societies  and  institutions  is  desired,  would  it  not 
be  a  good  opportunity  for  the  Institution  of  Muni- 
cipal and  County  Engineers  to  co-operate  with  the 
advisory  council  of  the  Board  of  Education  in  the 
matter,  so  that  many  iirobl'ems  in  connection  with 
the  scientific  side  of  the  surveyor's  work  might  be 
investigated  ? 

*  *  •  • 

How  many  surveyors  have  read  Mr.  Henry  A. 
Blake's  letter  on  "Riibber  Pavements  and  Modern 
Brain  Fag,"  in  the  Standard  of  the  18th  ult.,  without 
being  reminded  of  the  •well-known  adage,  "  There  is 
nothing  like  leather,"  for  is  not  Mr.  Blake  an 
acknowledged  advocate  of  rubber,  which  he  so 
strongly  urges  should  be  used  on  carriageways  ? 
When  Mr.  Blake  complains  of  the  noise  of  traffic  as 
seriously  affecting  "  the  nervous  system  and  business 
power  of  business  men,"  does  he  realise  that  in  many 
of  OTir  Northern  and  Midland  cities,  where  the  busi- 
ness men  cannot  be  accused  of  much  lack  of  nerve 
or  bmsiness  power,  a  very  large  number  of  streets  are 
still  paved  with  granite  or  stone  setts? 


The  Late  City  Surveyor  of  Bath.— In  moving  a  vote 
of  condolence  with  tlie  family  of  Mr.  C.  R.  Fortune, 
late  city  surveyor  of  Bath,  at  a  meeting  of  the  Sanitary 
Committee  lately,  Mr.  T.  Veze.y,  the  chairman,  said 
Mr.  Fortune  had  done  his  work  and  served  the  city 
well  and  nobly.  He  had  not  spared  himself,  and  had 
devoted  himself  with  the  greatest  zeal  for  the  welfare 
of  the  city.  Mr.  Fortune  would  be  greatlj'  missed  by 
the  members  of  the  Sanitary  Committee,  but  more 
especially  b.y  the  members  of  the  Surveying  Committee, 
with  whom  his  work  was  more  closely  identified. 
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Comparative  Reports  of  General  Practloe. 

LXXXIII.— BOWLING  GREENS. 


Mr.  R.  A.  MacBrair,  m.inst.c.e.,  city  engineer  and  surveyor  of  Lincoln,  has  prepared  the  following' 
tabulation  of  replies  which  he  has  received  from  various  towns  in  response  to  inquiries  on  the  subject  of 
bowling  greens  : — 


Do  you  restrict 

Does  each  playn 

Do  you  allow 

their  matches 

in  a  match  pay 

General  remarks 

Nam.;  of  lowu. 

Estimated  popu- 

Number  of 

Number  of 

clubs  to  be  formed 

('ither  with  regard 

the  ordinary 

of  person    iu 

latiou. 

gieens. 

rinks -total. 

in  connection 

to-(a)  Number 

fee— what    is 

charge  of  the 

witb  the  gree.  s  ? 

of  matches,  (b) 
time  of  day  ? 

this;— or  an 
extra  one  ? 

greens. 

Cardiff     

105,000 

7 

42 

Yes,  one  ou 

By  giving  early 

Yes      Id.    each 

Privileges  of  clubs 

each  green 

notice  4  rinks 
out  of  6  on  each 
green  may   be 

match 

per  hour 

very  restricted. 
(See  letter) 

Darliugtou 

63,0U0 

4 

28 

Yes 

Yes 

Yes.     2d.  each 
per  hour 

- 

Eastbouriic 

54,000 

1 

10 

Yes 

No 

Yes.     2d.    each 
per  hour 

- 

Glasgow 

l,iilo.SL!l 

:;5 

Not  given 

Yes,  but  not 

Must  take  their 

Yes.     2d.    eacli 

Experience  shows 

recognised  by 

turn  with  the 

per  hour 

that      clubs 

committee 

ordinary  public 

should  not  be 
given  privi- 
leges, but  yet 
should  not  be 
prohibited 

Hove         

.14,lat 

3 

13 

Yes,  but  not 
recognised 

No 

Yes.     2d.   each 

per  hour,  season 

ticket  5s. 

— 

Liverpool 

707,992 

32 

Crown  greens 

Yes,  but  not 
recognise<l 

No 

Yes.      Id.    each 
per  hour 

Tendency  for 
ciubs  to  try  and 
monopolise  the 
greens 

Macclestield 

35,000 

One  large  greeu 

Not  divided 

Only  one  club 

No 

Yes.      3d.    per 

Primary       object 

(100  yards  by  05 

into  rinks 

allowed 

game.     Sea?on 

of    the     public 

yards) 

ticket  lO.s. 

greens     should 
be    maintained. 
Not  more  than 
one  club  match- 
on   each    green 
should"     be 
allowed 

Manchester 

746,000 

.37 

Capacity  for 

Do  not  interfere 

Mu.st  take  their 

Yes.    2d.    each 

Clulis  prove  very 

in  the  matter 

turn  with    the 
ordinary  public 

per  2  hours 

benelicial  in  en- 
couraging play ; 
tendency  t  o 
interfere  in  the 

and  upkeep 

Newcastle  -  upou- 

273,000 

21 

U7 

Yes 

No 

Yes.    Id.    each 

Clubs  greatly  en- 

Tyne 

per  hour 

courage  the 
game,  and  no- 
thing is  placed 
in  their  way. 
Yet  they  are 
not  allowed  to 
monopolise  a 
green  or  to  in- 
terfere in  its 
control 

Nortliampton    ... 

93,000 

7 

38 

Yes 

(a)  Clubs  have 
use  of  half  the 
rinks  only 

(b)  No 

Each  club  pays 
2s.  6d.  for  first 
hour  and  Is.  6d. 

for  second  hour 
for  4  rinks 

Is  of  opinion  that 
each  player 
should  pay  in- 
stead of  a 
charge  to  the 
club 

Salford     

240,000 

11 

Crown  greens 

Yes,  but  not 
recognised 

No 

Yes.     2d.   each 
per  hour 

Believes  special 
(trivilegfs  are 
unsntisfactorv; 
preseut  system 
been  in  opei'a- 
tion  for  30  years 

Kcarborough 

37,000 

3  flat  and  3  crown 

36 

Yes,  in  two 

(a)  Yes;  6  during 

No.    Use  of 

Tendency     of     a 

season,    (b)  No 

green  granted 
free  for  matches 

club  to  mono- 
polise a  green 
to  a  certain  ex- 
tent, occasion- 
ally leading  to 
a  little  friction ; 
at  the  same 
time  tliey  at- 
tract players 

Torquay  

40,000 

i 

10 

Yes 

No 

Yes.    Each  club 

member  takes  a 

7s.  6d.  season 

ticket 

No  monopoly  of  a 
green  is  per- 
mitted. One 
rink  at  least  on 
a  green  is  re- 
served for  the 
general  public 

Wallasey 

85,0(XJ 

13 

Rink  system  not 

Yes 

(a)  Yes;  9  during 

Yes.      Id.  each 

Season  tickets  5a, 

in  vogue 

season.  (b)Yes; 
Saturday  after- 
noon   between 
3    p.m.    and   6 
p.m.  except  on 
special      occa- 

per  hour 

and  7s.  6d.  each. 
Overshoes  com* 
puls.iry.  The 
game  is  encou- 
raged and  pro- 
duces the  best 
possible  results 

West    Bromwioh 

08,' 01 

a 

Not  divided 
into  rinks 

Yes 

No 

Yes.      Id.    each 
per  hour 

" 
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Municipal  Economy  in  War-Time/ 

By  EDWAED  WILLIS,   Assoc. m.inst.c.e.,   f.s.i.,    &c.,   Engineer  and   Sui'veyor  to  the 
Chismck   Urban   District  Council. 


(Conclusion.) 


SEWEEAGE. 

Dealing  fii'st  with  sewers,  I  fail  to  see  how  any 
economy  can  be  legitimately  effected  in  this  depart- 
ment, if  already  properly  organised,  and  although  I 
may  forego  cleaning  certain  sewers  if  I  am  satisfied 
flooding  will  not  result  from  the  omission,  I  do  not 
think,  as  a  matter  of  principle,  any  economies  should 
be  looked  for  under  this  heading. 

SEWAGE    DISPOSAL    WORKS. 

Here  also  the  margin  for  economy  may  vary  con- 
siderably Tinder  different  conditions,  and  one  can 
only  indicate  in  some  general  way  how  possible 
economies  can  be  effected  without  a  material  dimi- 
nution in  the  quality  of  the  effluent. 

Taking  the  case  of  material  from  screens,  it  is 
customary  to  bury  or  burn  this  in  most  districts. 
There  is  no  doubt  its  ultimate  manurial  value  is  quit* 
good,  and  efforts  should  be  uuide  to  sell  some  to  any 
farms  in  the  immediate  vicinity,  thus  eliminating  the 
cost  of  labour  in  burning. 

In  the  case  of  sludge,  where  precipitation  treatment 
is  adopted,  new  markets  should  be  sought  for,  and  if 
these  cannot  be  obtained,  it  is  often  possible  to  burn 
portions  of  this  material  in  the  destructor,  thus  im- 
proving the  clinker  and  disposing  of  a  waste  material. 

On  the  other  hand,  another  method  of  temporary 
disposal  is  to  dress  various  open  spaces  with  sludge 
mixed  with  earth,  and  where  land  can  be  enclosed 
for  hay,  surface  dressing  by  sludge  will  considerably 
improve  the  crop. 

At  the  present  time  most  extra-Metropolitan  dis- 
tricts who  have  river  or  railway  freightage  can  dis- 
pose of  this  bugbear  to  the  sewage  engineer  without 
undue  cost,  as,  owing  to  the  very  much  reduced  num- 
ber of  horses,  sludge  is  taking  the  place  of  horse 
manure  in  farm  work. 

In  regard  to  preoipitants,  I  would  suggest  experi- 
menting with  reduced  quantities,  since,  when  I  was 
second  in  command  of  a  large  precipitation  works, 
large  savings  were  effected  in  this  manner. 

The  question  of  utilising  all  spare  land  at  the  farm 
for  saleable  crops  is  another  practical  economy,  but 
on  flooded  beds  it  is  one  that  is  open  to  some  objec- 
tion, since,  although  1  have  personally  never  known  of 
infectious  or  other  diseases  being  carried  by  vegetables 
grown  on  a  sewage  farm,  there  is  undoubtedly  a  senti- 
mental objection  thereto. 

The  question  of  reducing  labour  is  one  that  can 
only  be  considered  when  all  the  details  of  the  works 
are  known,  and  when  one  has  a  most  loyal  staff  of 
workmen  who  will  willingly  do  their  share  of  extra 
work,  as  we  surveyors  are  all  doing  during  this 
strenuous  war  period. 

Personally,  I  hesitate  to  recommend  automatic  gear 
to  any  large  extent  as  a  means  for  exercising  war 
economies.  If  appreciable  economy  could  have  been 
obtained  by  such  means,  I  feel  sure  there  is  no  engi- 
neer an  this  association  who  would  not  have  already 
advised  his  council  an  regard  to  it;  but  I  do  think  it  is 
possible  that  in  many  disposal  works  small  economies 
can  be  effected  by  reducing  labour,  at  possibly  the 
expense  of  the  appearance  of  the  farm,  though  with- 
out detriment  to  the  effluent,  the  purity  of  which  is 
our  ultimate  object. 

I  remember  on  one  farm  with  \vhich  I  was  con- 
nected comparatively  huge  sums  were  spent  at  times 
on  weeding,  and  while  it  vastly  improved  the  appear- 
ance of  the  bacteria  and  land  beds,  there  was  no 
direct  improvement  in  the  effluent,  and  I  therefore 
only  throw  this  out  as  a  suggestion  for  economy, 
which  can  undoubtedly  be  effected  in  some  places. 

Again,  in  connection  with  pumping,  coal  is  mostly 
used  for  steam  pumps,  but  at  its  present  excessive 
jjrice  it  might  be  desirable  to  work  in  with  the  coal 
some  coke,  and  alternatively  to  mix  Welsh  and  hard 
steam  coal,  this  latter  combination,  in  my  own  expe- 
rience, affording  excellent  results  for  heating  pur- 
poses. 

In  my  present  district  gas  is  used  as  the  motive 
power,  and  the  engineer  at  the  works  exercises  the 
utmost  care  in  keeping  his  engines,  as  far  as  possible, 
up  to  concert  pitch,  this  being  the  surest  ultimate 
economy. 

•  Paper  read  at  a  meeting  of  the  Lower  Thames  Valley  District 
Surveyors*  Association  held  at  Chiswick  Town  Hall  on  the  6th  inst. 


REFUSE    COLLECTION    AND    DISPOSAL. 

This  is  a  municipal  service  which  must  be  efficientiy 
maintained  to  enable  the  inhabitants  to  live  in 
reasonable  comfort. 

I  think  probably  ra  circidar  letter,  or  advertisement 
by  public  notices,  requesting  the  residents  to  burn 
as  much  as  poss.ble  ot  their  organic  refu.se,  will  liavt 
some  appreciable  effect  on  the  quantity  received. 

This  was  certainly  my  experience,  there  being  up- 
wards of  IfiOO  tons  less  in  one  year  after  such  notice, 
and  while  it  does  not  largely  reduce  the  cost  of  col- 
lection, urdess  it  is  paid  lor  on  a  ton  basis,  it  neces- 
sarily decreases  the  work  at  the  destructor,  and  in 
some  cases  by  this  means  it  may  l>e  possible  to 
eliminate  the  night  shilt  where  three  shifts  are 
worked. 

It  also  has  ^a  further  advantage,  since  more  ashes 
are  received  in  proportion  to  vegetable  refuse  than 
would  have  otherwise  been  the  case. 

In  , some  destructors  it  is  customary  to  use'a  certain 
amount  of  coal  to  assist  combustion. 

In  these  cases  I  would  suggest  the  adoijtion  of  coke 
breeze,  or  even  smudge,  wliich  could  probalily  be 
purchased  at  a  much  cheaper  rate  than  coal;  in  fact, 
1  have  succeeded  in  getting  a  barge  load  of  ashes 
which  has  sufficient  calorific  material  still  available 
to  make  this  suitable  for  adding  to  vegetable  refuse 
to  assist  destruction. 

'The  question  of  utilising  waste  products  from  the 
destructor  is,  of  course,  always  with  us,  and  flag- 
making  is  a  standard  and  recognised  method  of  dis- 
posal; but  I  would  advocate  the  provision  of  some 
tarred  clinker,  for  there  is  little  doubt  this  material 
can  be  usefully  adojited  for  highway  maintenance  in 
roads  which  are  not  subject  to  excessive  traffic. 

By  having  rotary  screens  attached  to  the  crusher, 
the  clinker  can  be  separated  to  such  sizes  as  to  render 
it  fit  for  concrete  as  well  as  for  road  works  and  flag 
paving,  and  the  residue  may  often  be  used  for  grit- 
ting or  for  mixing  with  mortar  as  a  bedding  to  flag- 
paving;  thus  practically  no  part  of  the  relrise  need 
be  wasted  in  a  district  where  important  works  are 
still  in  ,progress. 

The  question  of  repairs  to  plant  and  machinery 
should  not  be  treated  as  an  opening  for  economy,  as 
I  am  convinced  necessary  work  should  be  undertaken 
in  spite  of  the  difficult  financial  conditions  occasioned 
by  the  war. 

WHARVES. 

In  regard  to  wharves  and  jetties,  which  most  local 
authorities  have,  wliere  river  or  canal  freightage  is 
possible,  I  am  of  opinion  that  additional  income  can 
sometimes  be  obtained  by  the  engineer  approaching 
large  companies  or  contractors  in  the  neighbourhood, 
and  advising  them  to  utilise  such  means  of  transit, 
and  unloading  their  goods  at  the  council's  wharf, 
since  it  necessarily  follows  that  increased  income 
must  result,  if  projjerly  managed,  with  a  profit  to  the 
council . 

DEPOTS. 

There  is  often  a  somewhat  unnecessary  expenditure 
incurred  in  regard  to  storekeepers  and  general 
assistants  in  detjots  and  yards. 

It  is  sometimes  possible  by  tlie  exercise  ot  good 
management  to  lessen  the  quantity  of  unremunerative 
labour  in  this  department,  but  I  would  again  empha- 
sise that  necessary  repairs  and  upkeep  of  buildings 
should  not  be  neglected,  this  being  too  often  the  case. 

Savings  may  also  be  effected  in  gas,  electric  light 
and  water  consumption  by  additional  care,  or  the 
more  rigid  enforcement  of  instructions. 

CONVENIENCES. 

In  regard  to  underground  and  overgroimd  conveni- 
ences, I  personally  see  but  little  opportunity  of  mate- 
rial economy  being  exercised,  but  sliglit  savings  have 
been  effected  in  this  department  by  cutting  down 
electric  light  and  gas. 

BATHS. 

In  regard  to  open-air  or  covered  baths,  there  is 
often  an  opportunity  of  paring  down  the  expenses  of 
these  in  respect  of  manual  labour  and  maintenance, 
since  I  know  of  cases  where  external  painting  has 
been  carried  out  annually,  and  under  war  conditions 
can   safely   be  left  for   two  or   three   years,   or  even 
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longer,   according  'to   the   wearing   properties   of   the 
paints  used. 

GENERAL   MAINTENANCE    Olf   MDNICIPAE    BUILDINGS. 

In  this  connection  the  same  care  can  )x  exercised 
as  has  been  last  mentioned. 

It  is  customary  in  all  well-governed  municixjalities 
for  external  upkeep  and  internal  decorations  to  be 
maintained  in  a  fairly  high  state  of  efficiency,  and 
by  reason  of  such  care,  if  exercised  in  the  past,  an 
apijreciable  saving  can  be  effected  during  the  next 
two  or  three  years,  since  internal  decorations  can 
reasonably  be  deferred  for  a  period  of  two  or  three 
years  in  most  oases,  and  even  external  painting  can 
be  touched  up  or  varnished,  as  a  preservative  to  the 
timber  when  it  is  getting  bare,  thus  avoiding  the  total 
expenditure  of  repainting  throughout  after  the  usual 
period  of  from  three  to  four  years. 

ROLLING    STOCK. 

In  connection  with  the  upkeep  of  this  material  1 
would  advocate  a  more  careful  overhauling  of  eacli 
separate  vehicle  before  expending  money  on  repairs 
and  ijainting.  Tliere  is  no  doubt  that  in  some  cases 
it  will  be  wiser  and  more  economical  entirely  to  dis- 
card dilapidated  carts  or  vans  than  thoroughly  to 
repair  them,  and  when  it  is  borne  in  mind  that  motor 
traction  will  in  the  future  liecome  still  more  used  by 
municipal  authorities,  I  am  satisfied  a  heiivy  ex- 
penditure on  repairs  to  rolling  stock  during  the  present 
war  i^eriod  may  not  be  advisable  as  a  general  rule. 

There  are,  of  course,  exceptional  cases  where  such 
may  become  both  desiraljle  and  necessary,  as  also 
sometimes  in  the  case  of  steam  rollers  and  motor 
vehicles;  but  generally  .•roine  economies  can  be 
effected  by  the  personal  experience  and  instructions 
of  the  engineer  being  used  to  curb  automatic  expen- 
diture by  subordinate  officers  or  workmen  in  tlii.- 
department. 

OPEN    SPACES,    KECHEATION    GROUNDS    AND    COMMONS. 

There  should  in  many  districts  be  ample  oppor- 
tunities of  small  economies  in  this  dexjartment. 

I  do  not  personally  advocijte  the  taking  up  of  well- 
turfed  lawns  to  grow  cabbages,  as  has  been  advo- 
cated in  the  public  press,  since  they  will  undoubtedly 
require  reinstatement  in  tlie  future,  aiid  a  greater 
expense  will  be  involved  at  a  time  when  it  can 
lie  ill  afforded;  but  I  am  of  opinion  that  economies 
can  be  effected  in  some  cases  by  a  reduction  of  labour, 
and  in  a  large  degree  by  the  elimination  of  many  of 
the  annual  replacements  made  in  the  portions  laid 
out  as  flower  beds. 

It  is  not  sug'gested  that  such  should  be  left  dull  or 
liare  ground,  but  the  transference  of  flo'vvering  shrubs 
from  oi'.her  parts  of  the  ground  can  often  be  made  in 
order  temix)rarily  to  fill  such  blanks,  with  only  a 
slight  reduction  (if  any)  in  the  amenities  of  the  oin.'ii 
sijaoe. 

PUBLIC     HEALTH. 

Personally,  I  fail  to  see  much  cluuice  of  material 
economies  in  this  department,  as  the  expendi- 
ture must  be  governed  largely  by  the  amount 
of  infectious  disease;  but  I  would  reeoinmend  that  all 
land  attached  to  isolatioai  hospitals  should,  as  far  as 
liossible,  be  utilised  for  the  growing  of  vegetables, 
with  the  prospect  of  some  saving  in  the  future. 

PIEE    BRIGADE. 

Economy  in  this  department  as  opposed  to  efficiency 
would  probably  be  highly  disastrous,  and  it  is  a  moot 
Ijoiut  if  any  suggestions  even  should  be  made  as  lo 
a  reduction  in  the  expenditure  thereon. 

Possibly  the  reconsideration  as  to  the  painting  of 
appliances,  or  decorations  to  buildings,  and  the  re- 
tention of  hose  for  a  little  longer  period  than  may 
hitherto  have  been  the  current  i^ractice,  may  be 
legitimate  economies,  but  beyond  these  I  should  omit 
making  further  suggestions  as  to  a  reduced  expen- 
diture. 

PUBLIC    LIBRARIES. 

This  rate  is  fixed  either  at  Id.  in  the  .£  by  tlie 
Public  Libraries  Act,  or  up  to  2d.  by  special  Private 
Acts  in  a  few  large  towns. 

For  effecting  economies  in  thi-  uepartment  I  would 
suggest  the  following  considera.tions :  (1)  A  possible 
reduction  in  the  periodicals  purchased ;  (2)  a  reduc- 
tion in  the  purchase  of  new  light  literature ;  (3)  pos- 
sible reduction  in  lighting ;  and  (4)  very  careful  con- 
sideration before  proceeding  with  decorations,  which 
would  automatically  be  due  in  the  war  period. 

It  must,  of  course,  be  remembered  that  considera- 
lions  of  public  health  must  not  be  forgotten  in  all 
|)Uices  where  large  numbers  of  piersons  regularly  con- 
i-'regate,  and  therefore  necessitate  efficient  cli'aiisiuL' 
of  rooms. 


EDUCATION. 

.•Vs  many  of  our  members  are  iirofessional  advisers 
to  Kducation  Committees,  it  is  not  unfitting  to  men- 
tion this  deijartment. 

The  point  to  wliich  we  must  give  most  careful  con- 
sideration during  the  next  three  years  is  undoubtedly 
as  to  what  actual  expenditure  is  really  necessary  for 
the  efficient  upkeep  and  maintenance  of  the  school 
buildings  under  our  care,  and  the  possible  extension 
of  periods  usually  allocated  for  tar-painting  play- 
grounds, where  such  extension  will  not  detrimentally 
affect  the  permanency  of  the  surface. 

In  connection  with  internal  school  fittings,  I  would 
strongly  advocate  the  careful  consideration  of  local 
authorities  before  carrying  out  the  somewhat  un- 
reasonable requirements  of  some  insi>ectors  of  the 
Board  of  Education.  As  an  example,  some  time  ago 
I  had  quite  a  considerable  numl.ier  of  desks  con- 
demned, and  yet  much  worse-shaped  desks  were  at 
the  time  being  used  in  Eton  College,  to  my  certain 
knowledge.  Surely,  what  is  good  enough  for  bbys 
iitN-ndintr  the  )ii-i  lollege  or  public  school  in  the 
I'fiUiitiy  >li(Mild  li.  -ufiicient  for  an  elementary  school 
child  during  the  pif-M-iit  serious  financial  condition 
of  this  country. 

GENERALLY. 

In  the  foregoing  few  remarks  I  have  tried  to  indi- 
cate in  some  small  measure  how  possible  economies 
can  be  effected.  . 

If  the  engineer  and  surveyor  realises  tlie  absolute 
necessity  at  the  ijre.sent  time  of  reducing  local  ex- 
penditure, and  is  allowed  to  some  extent  a  free  hand 
(with  the  full  support  of  his  council)  to  exercise  true 
economy,  material  savings  should  result. 

It  is  not.,  of  course,  possible  in  a  short  paper  to 
deal  ill  full  detail  M'ith  the  many  suggestions  made 
therein,  but  enough  has  been  said  to  show  that  re- 
ductions can  be  effected  without  seriously  prejudicing 
the  rights  of  future  ratepayers. 

Some  autliorities  have  suggested  large  decreases  in 
the  salaries  of  the  officials,  while  at  the  same  time 
they  give  substantial  bonuses  to  the  workmen.  'There 
is  no  doubt  that  such  treatment  is  hardly  fair  to  the 
officer,  since  in  most  cases  he  subscribes  to  local 
charities  as  well  as  war  relief  funds,  and  often  spends 
more  than  his  actual  salary  in  tlie  district  which  he 
serves,  thereby  returning  to  the  ratepayers  more  than 
he  receives  from  them,  as  in  many  cases  officers  can- 
not maintain  the  position  their  office  demands  with- 
out private  means. 

Increases  in  the  cost  of  living  affect  the  officer  as 
well  as  the  workman,  and,  in  addition,  the  former 
must  pay  the  heavy  increases  in  income-tax,  which 
will  not  affect  the  lower  paid  workman,  w^ho  also 
often  pays  no  rates  and  has  free  education  and  meals 
for  his  children. 

Happily  I  notice  in  the  public  press  tliat  WDlesden 
has  set  an  example  of  iustice  by  giving  a  war  bonus 
to  the  medical  officer  of  health  of  £250  per  annum. 

While  ,1  do  not  think  such  appreciation  could  be 
universal,  I  think  ,iustice  may  often  require  some 
consideration  being  shown  to  i>ermanent  officials, 
who,  where  not  of  military  age,  have  worked  long 
hours  in  order  to  avoid  filling  the  places  of  those  on 
military  service,  and  thus  keep  down  expenses  in 
I  heir  respective  departments. 

I  am  only  throwing  out  these  suggestions  for  the 
help  .of  other's,  as  I  personally  have  always  received 
liberal  treatment  by  m.y  council,  who  have  hitherto 
appeared  to  apjjreciate  that  "  the  labourer  (in  what- 
ever deixirtment)  is  .worthy  of  his  hire." 

There  is  one  economy  which  I  still  find  is  not  being 
exercised  by  many  departments,  and  yet.  althougli 
apparently  small,  if  consistently  adopted  by  all 
throughout  the  whole  war  period,  the  savings  would 
become  appreciable. 

I  refer  to  that  of  elaborate  stationery,  die-stamping 
<ui  notepai>er  and  envelojaes  used  for  local  corres- 
pondence, excessive  printing  of  minutes  and  reports, 
and  unnecessary  accumulation  of  statistical  infor- 
mation. 

This  last  item  is  one  which  may  require  some  con- 
sideration before  being  entirely  dropped,  and  I  do  not 
necessarily  advocate  its  entire  omission,  but  cheaper 
notepaper.  lithograijlied  instead  of  die-stamped,  and 
commoner  envelopes,  can  reasonably  be  adopted  for 
local  correspondence,  even  if  the  status  of  the  district 
is  desired  to  be  maintained  by  elalxirate  stationer.\' 
when  corresponding  with  important  Government  or 
municii")al  authorities. 

In  conclusion,  I  would  strongly  advocate  councils 
and  local  authorities  consulting  their  chief  spending 
officer  l»fore  advocating  the  rutliless  paring  down  of 
estimates  and  routine  work,  and  thus  enable  him  to 
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consider  the  general  effect  of  such  possible  economy, 
as  there  is  no  doubt  the  ultimate  welfare  of  the  dis- 
trict will  be  better  safeguarded  Ijy  taking  tlie  advice 
of  tlie  engineer  and  surveyor,  who  is  trained  to  con- 
sider detail  and  maintenance  problems,  tlian  that  of 
the  laudable  councillor,  who,  while  anxious  to  study 
the  ratepayers,  may,  if  liis  reoonnnendati<iiis  are 
aci-e|ite<l,  ultimately  do  more  harm  tli;in  good. 


INSTITUTION   OF   MUNICIPAL   AND   COUNTY 
ENGINEERS. 


COUNCIL    MEETING. 

A  Hireling  m  ihe  cuuiicil  ni  the  luslituUuu  uf  Muni- 
cipal and  County  Engineers  was  held  at  92  Victoria- 
street,  ^Vestnlinster  S.W.,  on  Noveml>er  6th,  those 
present  being  Messrs.  H.  T.  Wakelam  (president,  in 
tlie  chair).  J.  Patten  Barber,  W.  N.  Blair,  H.  Percy 
Bouluois.  H.  W.  Bowen,  John  S.  Brodie,  G.  F.Carter, 
Artlnu-  E.  Collins,  P.  Dodd,  Ernest  J.  Elford,  II. 
Pearson  Foster,  W.  Harpur,  T.  W.  A.  Ilayward, 
\V.  T.  Lancashire,  L.  S.  McKenzie,  Leslie  Kosevearo, 
Norman  Scorgie,  \V.  J.  Steele,  James  A.  Webb. 
Charles  F.  Wike,  Edward  Willis,  Oliver  E.  Winter. 
Thomas  Cole  (consultant  secretary),  and  the  .se*Tctaiy. 

CLASSIFICATION     OF     SLAG. 

Mr.  A.  E.  Collins  reported  that  at  a  meeting  held 
that  day  the  Roads  and  Tramways  Committee  con- 
sidered the  suggestions  for  the  classification  of  slag 
received  since  the  last  meeting.  In  view  of  the 
difhoulty  of  the  problem  it  was  resolved  that  the 
nuitter  l>e  deferred,  and  that  in  the  meantime  the 
uiernl>ers  endeavour  to  fornndate  some  memoranda 
oil  which  instructions  may  be  framed  which  will  be 
useful  to  surveyors  employing  the  mixture  in  the 
construction  of  roads. 

ROAD    STATISTICS. 

The  same  committee  considered  the  suggestions  for 
the  standardisation  of  road  statistics  received  since 
the  last  meeting,  and  it  was  resolved  that  the  mem- 
bers of  the  institution  be  asked  through  the  Journal 
to  send  to  the  secretary  copies  of  the  forms  in  which 
they  keep  their  statistics  of  road  upkeep,  mainte- 
nance, cleansing,  watering,  tarring,  &c.,  to  assist 
the  Roads  and  Tramways  Committee  of  the  institu- 
tion in  preiiaring  suggestions  for  securing  uniformity 
in  jjractice. 

It  was  resolved  that  the  report  be  approved  and 
adopted,  and  it  was  suggested  that  the  Roads  and 
Standardisation  Committees  should  hold  a  joint  meet- 
ing to  consider  these  two  questions. 

THE    MBMBEKSHIP    BOLL. 

Mr.  J.  Patten  Barber  reported  that  at  a  meeting 
of  the  General  Purijoses  Committee  it  had  been  re- 
solved to  recommend   the  following  gentlemen  for — 

Election  as  Members:  Messrs.  C.  A.  Howard,  sur- 
veyor to  the  Brigg  Rural  District  Council ;  S.  J. 
James,  surveyor  to  the  Sherborne  Rural  District 
Council :  A.  Macarthur,  engineer  and  surveyor  to  the 
Cuckfield  Rural  District  Council;  A.  G.  Wheeler, 
deputy  borough  engineer,  Colchester;  and  H.  A. 
Bridge,  deimty  borough  surveyor  and  acting  borough 
surveyor,  Chesterfield. 

Associate  Memtership:  Messrs.  T.  L.  Parkes,  engi- 
neering assistant  to  Walsall  Corixiration ;  and  A. 
Proud.   insi>ector  of   buildings,   Stockton-on-Tees. 

■Studentship :  Mr.  R.  F.  Tabor,  second  assistant 
borough  surveyor,  Shrewsbury. 

Transfer  from  Student  to  Associate  Member :  Mr. 
F.  B.  J.  Stephens,  deputy  surveyor  to  the  Bognor 
Urban  Di-strict  Council. 

Deaths. — The  secretary  rejjorted  the  deaths  of  Mr. 
J.  H.  .Jevons  (Hertford)  and  Mr.  W.  H.  Leete  (Bed- 
fordshire). It  was  resolved  to  recommend  that  letters 
of  condolence  be  addressed  to  the  relatives. 

Examination  Applications. — It  was  resolved  to  re- 
commend that  ir>ermission  to  sit  for  the  institution's 
examinations  be  granted  to  Messrs.  O.  N.  Edwards, 
W.  Greenwood,  and  J.  A.  V.  Rodrigo. 

Articled  Pupils  on  Active  Service. — The  cximmittee 
had  before  them  the  question  of  articled  pupils  on 
active  service,  and  the  difficulty  of  laying  down  any 
hard-and-fast  rules  with  regard  to  the  action  to  be 
taken  was  given  lengthy  consideration.  It  was  de- 
cided to  recommend  that  service  with  engineering 
units  should  Ije  counted  as  part  of  the  pupilage,  and 
that  the  cases  of  pupils  serving  r"ith  other  units 
tihoiild  be  considered  aa  they  arose  fttid  with  as  much 
.sympathy  as  possible. 


Size  of  Committees.— The  question  of  increasing 
the  size  of  the  General  Purposes  Committee  was  con- 
sidered, and  it  was  resolved  to  recommend  that  the 
General  Puiposes  Committee  in  future  consist  of 
eighteen  members,  and  that  the  Standing  Orders  be 
amended   accordingly. 

The  recommendations  were  approved  and  adopted 
liy  the  council. 

STANDARDISATION    COMMITTEE. 

Mr.  E.  J.  Elford  reported  that  at  a  meeting  of  this 
v.uuiiiittee  tlie  business  set  out  below  was  transacted. 

Clussilioatiou  of  Slag.— It  was  resolved  that  this 
committee  should  co-operate  with  the  Roads  and 
Tramways  Committee  in  the  el'ucidation  of  this 
problem. 

Standard  Forms  for  Statistics. — It  was  resolved 
that  a  li.st  of  subjects  in  respect  of  which  it  is  de- 
sirable to  prepare  standard  forms  for  statistics  be 
circulated  among  the  members  of  the  committee  for 
consideration  at  the  next  meeting. 

Specification  for  Concrete  Flags. — It  was  resolved 
to  recommend  that  an  endeavour  be  made  to  arrange 
with  the  British  Engineering  Standards  Committee  for 
the  adoption  by  them  of  a  standard  si^ecification  for 
concrete  flags,  and  to  suggest  that,  in  Uie  meantime, 
tlie  committee  adopt  as  a  temporary  measure  the 
standard  specification  for  concrete  flags  issued  by  this 
institution. 

Co-option  of  Members.— It  was  resolved  that  the 
following  members  of  the  council  be  co-opted  on  the 
■committee:  Messrs.  G.  F.  Carter,  W.  Jones,  and 
C.  F.  Wike. 

It  was  resolved  that  the  report  be  approved  and 
adopted. 

REPORT    OF    ACTING    EXAMINERS. 

The  acting  examiners  for  the  examinations  held  in 
October,  1915,  reix)rted  that  Messrs.  W.  Bell,  M.  S. 
Brodie,  G.  H.  Connor,  J.  Daintith,  T.  B.  Draper, 
N.  Hardie,  T.  H.  Longstag,  G.  F.  Paget,  and  R.  J. 
Wilkes  had  passed  the  testamur  examination.  It 
was  resolved  to  award  the  testamur  of  the  institution 
to  these  gentlemen. 

The  examiners  further  report  that  Mr.  O.  E.  Evans 
had  passed  the  examination  for  the  certificate  in  town 
planning,  and  it  was  resolved  to  award  him  the 
certificate. 

RULES    AND    SCALE    OP    FEES    FOR    SALARIED    ENGINEERS. 

It  was  resolved  to  appoint  Messrs.  E.  J.  Elford, 
T.  W.  A.  Hayward,  and  C.  P.  Wike  to  represent  the 
council  to  confer  with  three  representatives  of  the 
Society  of  Engineers,  to  consider  the  question  of 
drawing  up  rules  and  scale  of  fees  for  salaried 
engineers. 

ORGANISATION    OF    HESBARCH. 

A  letter  was  received  from  the  Research  Council, 
dated  October  4,  1915,  inviting  the  co-operation  of 
the  institution  in  the  organisation  and  development 
of  .scientific  and  'industrial  research,  and  it  was  re- 
solved to  refer  the  matter  to  the  Standardisation 
Committee  with  power  to  take  such  action  as  they 
thought  fit. 

ENLISTMENT     OF     MEMBERS. 

The  question  of  enlistment  of  members  in  H.M. 
Forces  was  raised  and  considered  at  some  length. 
It  was  suggested  that  help  perhaps  could  be  given 
by  raising  a  unit  comprised  of  members  of  the  insti- 
tution, but  in  view  if  previous  experience  in  this 
matter  and  the  difiiculties  involved,  it  was  considered 
that  this  project  would  not  1>6  practicable.  The  sec- 
retary reported  that,  although  at  the  beginning  of  the 
war  an  offer  was  made  to  the  War  Office  to  give 
assistance  in  any  direction  which  might  be  found 
desirable,  no  opportunity  had  been  offered  to  the 
institution  of  taking  action  in  this  direction.  He 
further  reported  that  he  had  from  time  to  time  given 
assistance  to  various  members  who  had  been  de- 
sirous of  entering  H.M.  Forces,  and  that  he  had  re- 
cently received  an  application  from  the  Royal  Engi- 
neers unit  of  the  University  of  London  Officers' 
Training  Corps  foT  assistance  in  obtaining  recruits 
for  them.  It  was  resolved  that  a  notice  should  be 
inserted  in  the  Journal  appealing  to  those  members 
who  were  able  to  do  so  to  offer  their  services  to  their 
country  in  whatever  capacity  they  thought  most  suit- 
able, and  to  those  members  holding  chief  positions 
to  release  as  many  of  their  assistants  as  possible 
for  this  purpose.  It  was  further  resolved  that  a 
notice  with  regard  to  the  Ofiioers'  Training  Corps, 
referred  to  above,  should  also  be  inserted,  and  that 
the  secretary  be  -instructed  to  endeavour  to  obtain 
facilities  for  the  enrolling  of  members  in  other 
similar  units. 
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Road  Surveying  cum  Road  Surveyors'  Position. 

By  W.  J.  13R00KE,  Surveyor  to  tbe  ]\Iarlborough,   Wilts,  Rural   District  Cciuncil. 


You  may  consider  the  first  part  of  this  paper  ego- 
tistical; and  I  fear  you  will  consider  the  subject- 
matter  somewhat  shoppy,  inasmuch  as  it  is  our 
common  calling,  and  1  expect  we  are  all  fairly  fed  up 
with  it,  considering  the  ever-increasing  traffic  and 
new  burdens  the  highways  are  now  called  upon  to 
bear— with,  the  temper  of  the  travelling  public,  of 
whom  those  using  inflated  tyres  and  mechanical  pro- 
pulsion form  a  majority.  My  views  on  road  work 
may  be  old-fashioned,  but  it  is  not  idle  boast  to  say 
that  I  continue  the  line  of  management  direct  from 
"  Macadam "  thus — my  grandfather  spent  some 
fourteen  years  with  Sir  James  as  pupil  and  as  his  right 
hand.  He  taught  my  father,  and  my  father  initiated 
me  in  the  mysteries  of  surveying.  The  level  I  use 
was  given  by  Sir  James  to  my  grander  pater.  At 
the  time  of  my  father's  death  I  tumbled  into  all  his 
appointments  in  Wilts  and  Berks,  and  for  some 
years  I  had  tlie  supervision  of  over  1,000  miles  of 
roads,  in  which  were  some  200  miles  of  mains.  1 
have  had  the  good  fortune  of  working  with  and  under 
seven  county  surveyors,  and  it  is  only  reasonable 
that  they  imisarted  information  to  me  of  great  value. 

The  grouping  of  ijarishes,  the  creation  of  councils, 
and  main  roads  coming  under  direct  county  control 
has  completely  changed  the  old  regime,  but  not 
advantageously  to  me. 

About  the  year  1830  there  were  two  schools  of  road 
management,  the  "Telford"  and  the  "Macadam." 
The  "Telford"  consisted  of  putting  down  a  hand- 
placed  foundation  and  upon  it  a  graduated  steining. 
The  "Macadam"  was  suiierficial  treatment  only; 
the  latter  foimd  most  favour,  as  being  the  least  ex- 
pensive, and  sufficient  to  cope  with  the  traffic  of  the 
day.  The  traffic  was  very  great  on  the  trunk  roads; 
in  fact,  forty-e'glit  coaches  came  through  IMarl- 
borough  a  day,  and  my  old  grandfather  gave  £5,000 
for  the  tolls  at  Leigh  Hill  Gate  House,  on  the  road 
from  Marlborough  to  Salisbury,  for  one  year's 
takings. 

Much  care  and  attention  has  now  to  be  given  to 
the  roads,  but  until  the  imssing  of  several  Acts  the 
highways  appeared  to  have  been  neglected.  During 
the  reign  of  Queen  Bess,  when  trackways,  jDackways, 
droves,  ridgeways,  &c.,  became  founderous,  all  that 
was  done  was  to  cart  away  the  mud ;  hence,  in  the 
old  villages  you  will  generally  find  the  roads,  as  it 
were,  in  cuttings.  This  is  to-day  a  great  nuisance, 
because  outlets  cannot  be  out,  and  there  is  the  addi- 
tional difficulty  of  the  length  of  the  side  gutters  being 
too  long.  The  system  of  management  under  vestries 
and  parish  surveyors  was  a  step  towards  progress, 
but  it  had  its  drawbacks,  from  the  fact  that  the 
annual  surveyor  only  repaired  the  roads  he  used, 
and  if  appointed  several  years  in  succession  the 
parish  or  tything  was  generally  neglected,  while  the 
surveyor  had  a  sale  for  his  materials  and  work  for 
his  hoj-.ses  at  such  times  when  it-suited  his  conveni- 
ence; there  was  nothing  systematic  and  no  con- 
tinuity of  management. 

The  establishment  of  Highway  Boards  was  a  great 
step — the  grouping  of  parishes  under  a  paid  sur- 
veyor— for  under  this  system  each  parish  was  charged 
its  own  expenditure,  and  it  was  accordingly  to  every- 
one's interest  to  keep  down  expenses  and  everyone 
to  charge  as  lightly  as  possible— here  was  cohesion. 
The  road  surveyor  had  a  responsible  and  respected 
position;  but  now,  under  the  councils,  the  councils 
become  the  surveyors,  and  the  paid  agent  becomes 
more  subservient. 

The  tendency  to-day  is  centralisation,  and  I  doubt 
not  that  ere  many  years  elapse  all  main  or  county 
roads  will  be  managed  imperially,  and  to  this  end  I 
think  the  Road  Board  has  its  inception.  If  this 
hapx>ens  it  will  be  hard  luck  for  u.s,  who  have  de- 
voted our  best  years  to  our  work,  always  receiving 
more  kicks  than  thanks,  having  no  opportunity  to 
save,  and  nothing  to  fall  back  upon. 

With  the  ordinary  water-bound  surface  I  do  not 
see  how 

THE    TRIENNIAL    SYSTEM, 

as  advocated  by  Macadam,  can  be  bettered— by  tri- 
ennial I  mean  that  roads  carrying  much  traffic  should 
have  a  new  surface  from  end  to  end  every  three 
years,   and   the   thickness   of  th«- surface   should   be 


sufficient  to  meet  the  amount  of  traffic  passing 
over  it. 

We  will  suppose  that  a  road  is  about  to  be  re- 
paired under  an  estimate  with  the  county  council. 
The  said  estimate  shovild  allow  for  one-third  of  the 
road's  length  to  be  surfaQed,  but  not  necessarily  con- 
tiguous ;  the  lengths  which  had  gone  one  year  shoidd 
be  patched  in  time  when  moist,  and  the  lengths 
which  are  two  years  old  should  be  rutted  with 
seconds,  and  also  patched  as  occasion  demands.  I 
am  greatly  in  favour  of  rutting  and  rolling,  for  it 
tightens  and  clinches  the  surface  within  the  road's 
confines. 

In  favour  of  water-bound  surfaces  much  may  l>e 
said,  but  all  such  surfaces  must  have  moisture  or  a 
means  of  retaining  it.  The  Turnpike  Trustees  had 
wells  every  3  miles  or  so  for  the  purpose  of  moisten- 
ing the  roads,  but  I  think  a  rattling  coach  and 
galloping  horses  must  have  strained  and  jarred  the 
roads  even  more  than  a  motor  lorry.  The  effect  of 
Army  transport  and  artillery  proves  this.  A  means 
of  retaining  moisture  in  a  surface  is  a  softish  matrix 
to  mix  with  the  steining,  to  make  a  grout  and 
binder.  I  am  convinced  that  all  water-bound  sur- 
faces should  have  a  good  convex  section;  the  raising 
of  the  gutters  and  flattening  of  the  crowns,  where 
the  latter  is  only  2  in.  or  3  in.  above  the  former, 
must  mean  that  the  limit  of  saturation  is  within  this 
2  in.  or  3  in.  of  the  surface,  so  how  can  a  road  stand 
in  wet  weather,  or  how  can  it  dry  off  in  fine  ? 

We  are  not  all  so  fortunately  situated  as  I  am  for 

EGAD    MATERIALS. 

My  district  is  on  the  upper  chalk,  and  nearly  all  the 
hills  and  valleys  have  denuded  deposits  of  flints. 
Only  recently  I  have  discovered  a  thick  stratum  of 
chalk  rock  or  marl,  from  which  the  more  recent 
spelling  of  Marl-borough  may  have  been  derived. 
The  rock  is  exceedingly  tough,  it  does  not  flake,  and 
weathers  like  cement.  It  has  a  low  degree  of  porosity 
— under  2  per  cent — is  suitable  for  tar,  so  much  so 
that  I  have  faith  in  the  results  to  be  obtained  with  it. 
When  there  is  a  disease  you  can  often  find  a 
remedy  near  at  hand,  so  I  think  an  equal  admixture 
of  marl  and  flint  found  side  by  side  will  give  a 
thoroughly  good  surface. 

Flint  is  an  exceedingly  hard  substance,  and  its  co- 
efficient of  crushing  comjjares  with  other  materials 
thus:  — 

Flints     17-8  to  25-5 

Basalt 12-1  to  16-0 

Granite  7-7  to  15-8 

Limestone        6'5  to  13"5 

The  composition  of  flint  is  a  chemical  problem,  while 
it  baffles  geologists  to  tell  us  how,  in  the  cretaceous 
period,  it  was  laid  down,  and  under  what  conditions. 
It  is  indigenous  to  upper  chalk,  and  a  bed  of  it 
represents  a  great  thickness  of  chalk  which  has  been 
denuded;  it  may  have  been  in  solution,  having  ex- 
traordinary concretionary  properties.  It  is  nearly 
pure  silica.  I  submit  a  few  specimens  from  my 
museum,  showing  sponges,  fossils,  several  curious 
formations,  specimens  showing  that  flints  appear  to 
have  had  contact  with  metals  (how  I  cannot  con- 
ceive), also  flints  decomposing,  one  showing  harden- 
ing from  a  gelatinous  state,  and  several  showing 
how  flint,  in  a  liquid  state,  formed  round  fossils,  filled 
up  holes  in  sponges,  with  diflerent  forms  showing 
concretion. 

Tar-bound  surfaces,  of  course,  are  the  most  appre- 
ciated, but  with  them  no  allowance  is  made  for  the 

SUBSOIL     SPRINGS 

to  vent,  the  consequence  being  that  after  much  rain, 
with  li'gh  springs,  the  surface  becomes  undulated. 
If  weexj-holes  are  necessary  in  retaining  walls,  why 
not  inj  road  surfaces  also  ?  The  depressions  are 
caused  by  the  springs  eroding  the  subsoil  and  carry- 
ing away  particles  and  soluble  matter,  causing  col- 
lapse and  subsidence. 

The  intermittent  springs,  or  bournes,  as  I  know 
them,  have  immense  inert  energy.  Last  winter  some 
of  my  roads  were  blown  up  by  this  medium,  in  one 
case  for  a  distance  of  only  2i  chains.  I  had  to  lay  a 
load  of  wood,  two  loads  of  straw,  one  load  of  muckle, 
350  faggots,  60  yds.  of  flints,  and  could  not  then  keep 
the  traffic  up,  although  to  open  this  same  piece  of 
rnad    during    the    previous    summer    we    had    to    use 
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AND  COUNTY   ENGINEER. 
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The  Surveyor 

Hn^  flDunictpal  in»  Count?  Enolncct, 
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sledges  and  wedges.  These  chalk  springs  seldom 
break  in  the  same  place;  they  are  caused  by  rains 
getting  into  chalk  fissures,  pipes  or  suckers,  and  the 
liead-weight  forces  them  to  find  their  level  as  if  en- 
clo.si'd  in  a  water  pipe.  I  measured  one  spring,  on 
rising  ground,  16  ft.  above  river  level,  which  rose 
9J  in.  above  ground;  it  had  a  diameter  of  7i  in.  last 
January;  this  had  sufficient  force,  if  bridled,  to  sup- 
ply a  town  of  some  dimensions. 

Besides  springs  we  have  water  vapours,  and  I  have 
often  noticed,  after  a  2-in.  or  3-in.  fall  of  snow,  cir- 
cular bare  patches  on  which  the  snow  could  not  lay. 

I  think  it  is  a  mistake  to  prune  hedges  too  closely, 
excepting  at  corners  and  angles,  l>ecause  they  aid 
the  retention  of  moisture  an  the  summer,  and  a  little 
mud  is  preferable  to  dust.  There  is  little  fear  of 
accidents  •now  that  vehicular  lighting  is  enforced; 
consequently  the  need  for  close-cropped  hedges  is 
not  so  great  as  it  was. 

A  road  surveyor's  position  is  at  all  times  pre- 
carious, from  the  fact  that  he  holds  ofiice  under  the 
goodwill  of  his  council,  subject  to  a  stiijulated  notice 
on  either  side.  With  this  menace  hanging  over  him 
his  powers  are  often  curbed,  and  he  may  fear  to 
move  conscientiously.  He  has  to  take  a  fearless 
line,  even  against  members  of  his  own  council,  if  he 
deems  it  necessary,  and  yet  he  has  no 

SECURITY   OF    OFFICE. 

I  happen  to  serve  under  a  splendid  council  and  an 
admirable  chairman,  so  I  have  this  day  no  axe  to 
grind.  A  surveyor,  as  a  rule,  is  frightfully  undor- 
Ijaid;  he  has  to  keep  himself,  pay  a  guarantee,  pay 
for  getting  about,  and  many  incidental  expenses,  at 
a  salary  generally  under  £150  per  annum — an  inade- 
quate one.  For  this  sum  he  has  usually  to  give  his 
whole  time,  and  be  sanitary  inspector  also.  He  has 
more  spending  powers  than  any  official,  and  yet  if  a 
set  is  against  him  he  can  be  discharged  without  even 
a  testimonial.  A  surveyor  should  be  able  to  appeal 
to  a  tribunal  for  compensation,  because  he  is  seldom 
in  a  position  to  fight  a  council,  and  the  ratepayers' 
pockets,  and  meet  counsel  with  counsel  at  law. 

A  surveyor  should  be  able  to  keep  at  least  an  office 
boy,  so  as  to  release  him  from  some  of  his  office  work. 
He  should  be  allowed  a  reasonable  sum  for  travelling 
expenses,  especially  he  who  has  a  rural  district.  He 
should  be  eligible  for  a  pension,  after  so  many  years 
of  satisfactory  service,  because,  as  matters  now 
stand,  unless  a  surveyor  uses  his  first  appointment 
as  a  stepping-stone,  with  his  .small  salary  he  can 
have  saved  little  to  tide  over  old  age.  I  think,  too, 
a  surveyor  should  be  allowed  fees  for  new  buildings, 
breaches  of  by-laws,  water  testing,  drain  testing, 
and  some  of  his  overtime.  His  salary  should  t>e 
arranged  by  an  impartial  committee  of  surveyors  or 


experts,  who  could  consider  the  circumstances  of  his 
case,  as  to  mileage,  capability,  area  of  district,  num- 
ber of  men  under  his  supervision,  and  his  qualifica- 
tions. In  other  words,  a  surveyor  should  be  paid 
better  than  a  mechanic  or  tramcar  driver. 


CORRESPONDENCE. 

Ki's   ai'tip    bu    TTaiS'    opa 

lOne  man  does  not  see  everythino.) 

— Edkipides. 

HEDGE  TRIMMIHC  AND  TREE  PRUNING. 

To  the  Editor  of  The   Surveyor. 

Sir, — Now  is  the  time  for  hedge  trimming  and  tree 
pruning.  Owners  of  and  residents  in  property  having 
road  frontage,  especially  at  corners  and  junctions,  are 
particularly  asked,  in  "the  interests  of  public  safety, 
to  have  all  overhanging  or  view-obstructing  hedges 
and  branches  cut  down. 

This  work  is  exceptionally  urgent  and  important 
this  year  consequent  upon  military  trafiic  at  night, 
the  general  reduction  in  lighting  throughout  the 
country,  and  the  fact  that  many  proposed  road  im- 
provements, which  would  in  most  cases  have  oblite- 
rated all  danger,  have  been  postponed. 

The  Roads  Improvement  Association  has  found  pro- 
perty owners  very  rea.sonable  in  meeting  the  needs  of 
the  public  in  this  matter,  although,  curiously  enough, 
they  themselves  arc  frequently  unaware  of  any  danger 
until  their  atteution  is  directed  to  it. 

Road  users,  therefore,  who  are  acquainted  with  any 
places  made  dangerous  by  overgrowing  trees,  shrubs. 
&c.,  are  invited  to  .send  full  details  to  the  undersigned. 
All  reports  will  be  carefully  investigated  and  such 
action  as  may  appear  desirable  will  be  taken  to  re- 
move any  danger. — Yours,  &c., 

Wallace  E.  Eiche, 
Secretary,  Roads  Improvement  Association. 

15  Dartmouth-street,  S.W. 
Koveml)er  12,  1915. 


THE   SUPERINTENDENCE    OF    HOUSE    CONNECTIONS. 

To   the  Editor   of  The   Survevor. 

Sir, — In  reply  to  the  query  of  "  T,"  which  appears 
in  your  issue  of  the  12th  Inst.,  the  superintending  of 
the  laying  of  house  drains  and  their  connections 
with  the  sewers  has  always  been  done  by  me,  as 
surveyor,  or  by  the  foreman  acting  under  me,  and 
not  by  the  sanitary  inspector.  I  have  never  known, 
during  forty  years'  experience  as  a  municipal  sur- 
veyor or  assistant  in  a  surveyor's  ofiice,  this  duty 
to  be  undertaken  by  the  inspector  of  nuisances,  ex- 
cepting, of  oourso',  where  that  officer  also  acts  as 
surveyor. 

Your  coTrespondent,  however,  does  not  say  whether 
the  erection  of  new  buildings  within  his  district  is 
under  his  supervision,  or,  as  I  believe  is  sometimes 
the  case,  under  that  of  the  sanitary  inspector ;  if  the 
latter,  then  I  imagine  the  duty  of  superintending  the 
laying  of  the  draiUiS  would,  as  a  matter  of  course, 
devolve  upon  him ;  but  the  surveyor  should,  never- 
theless, insist  upon  seeing  that  the  connections  of 
the  drains  with  the  .sewers  are  made  to  his  satis- 
faction.— Yours,  &c., 

RoBT.   S.   Scott. 

Surveyor's  Office, 

Bishop's  Stortford. 

November  17,  1915. 


The  Manchester  Parks. — The  Manchester  Parks 
Committee  have  published  a  handbook  to  the  parks 
and  open  spaces  of  the  city.  Manchester  has  now 
seventy  parks  and  recreation  grounds  with  a  total 
area  of  1,480  acres.  Manchester  was  the  first  city 
to  provide  itself  witli  municipal  parks — Queen's  Park 
and  Philips  Park. 

The  Coventry  Housing  Scheme. — The  Coventry  Cor- 
poration last  week  accejited  a  tender  of  Messrs.  Alban 
Richards  &  Co.,  Cardiff,  for  the  erection  of  600  houses 
on  the  Grange  Farm  estate,  Wyken.  The  details  of 
the  tender  are  as  follows  :  Houses,  £165,816 ;  roads 
and  sewers,  £20,000 ;  scheme  for  treatment  of  sewage 
(estimate),  £3,000 ;  provision  of  temporary  housing 
accommodation  for  men  engaged  on  the  work,  £2,400  ; 
total,  £191,216.  Cost  of  land  (50  acres  at  £200  per 
acre),  £10,000;  total,  £201,216.  The  Ministry  of 
Munitions  has  agreed  to  pay  the  difference  between 
the  pre-war  cost  of  the  houses  and  present  cost,  and 
20  per  cent  has  been  agreed  upon  as  the  figure. 
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Assistants'  and  Students'  Section. 

Conducted  i:t  SYDNEY  G.  TURNER,  assoc.m.inst.c.e. 


All  coiinnunicalions  in  regard  to  tltis  page  must  be 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  must  he  viarked  "Assistants' 
Section  "  in  tlte  top  Icft-lir^tid  corner.  Correspondents  are 
invited   to  submit   questions  for  consideration  and  answers 


to  tlie  questions  which  appear.  For  the  contributions  con- 
sidered  to  be  the  most  meritorioas,  one  or  more  premiums 
in  boons  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 


THE   MONTHLY    PREMIUM. 

Mr.  .1.  G.  Wilkin,  of  Downpatrick,  .sele<-tiHl   iii  ir- 
spect  of  his  moiely  of  the  October  preiniiiin — 
■'  Practical  Building  Construction/'  by  J.  P.  .Vlk-n 

(Lockwood),  and 
"  Elomeiitary    Reinforced    Concrete,"    by    Rwart   J. 

Andrews  (Scott,  Greenwood  &  Son). 
Mr.   J.   A.    RiccoMiNi,    of   Chatham,    In    wlioin    llie 
other  moiety  wa.s  awarded,  cho.se — 
"Waterworks    Kngineering,"    by    F.    C.    Uren    (St. 

Bride'.s  iPress,  Limited),   and 
••  St,ruetui-al  Economy,"  by  E.  A.  Slater  (St.  Bride's 

Pres.s,  Limited). 
The.'^e   hooks  liave   been  diilv    Imwinded. 


QUESTIONS. 

Tills  week  an.swers  are  invited  In  the  following 
questions :  — 

511.  Tramway  Construction Discns.s  spiralisation 

ill    tramway   construction'.     (J.   D..    West   Hartlepool.) 

512.  Hydraulic  Gradient.  A  horizontal  main  con- 
sists of  .'i.oiinil.  ul  U-in.,  r>,OU(Jft.  of  9-in.,  and  5,000ft. 
of  12-i'n.  d'.aineicr.  Tlie  velocity  in  tlie  ti-in.  is  12ft. 
per  second,  and  the  pressure  liead  50  ft.  at  the  inlet. 
Sketch  the  hydraulic  gradient  {a)  supposing  that  only 
the  skin  friction  is  considered ;  {h)  .supposing  that 
Ijoth  skin  friction  and  the  losses  of  liead  due  to 
abrupt  changes  of  section  are  considered.  Write 
down  the  exi)ressions  for  the  several  los.'^es  of  head. 
(,"  Enquirer.") 

514.  Water    Supply ^A    storage    reservoir    and    a 

service  reservoir  are  situated  at  a  distance  of  5  miLe.s. 
apart,  and  are  connected  by  a  12-in.  main,  which,  at 
a  point  1  mile  from  the  service  reservoir,  feeds  a 
10-in.  distributing  main.  The  top-water  levels  of  the 
storage  and  service  Teservoirs  are  850  and  750  ft.  re- 
spectively above  ordnance  datum,  and  the  level  at 
which  the  distributing  main  leaves  the  trunk  main 
is  400  ft.  above  ordnanCi6  datum.  Wlien  water  is 
yjassing  into  the  distributing  main  -at  the  rate  of 
60,000  gallons  per  hour,  what  will  be  the  (1)  pressure 
in  tlie  trunk  main  at  the  connection  with  the  dis- 
tributing main  ?  (2)  the  quantity  of  water  passing 
from  each  reservoir  towards  that  point?  and  (3)  the 
hydraulic  gradients  from  the  reservoirs  to  the  junc- 
tion of  the  trunk  and  distributing  mains  ?    ("  Ionic") 

515.  Sewage  Effluent Litmur  paper  is  sometimes 

u.sed  in  trying  the  quality  of  a  sewage  effluent.  State 
how  thii  is  done,  and  also  how  to  determine  roughly 
the  quality  and  purity  of  a  sewage  effluent  by  this 
means.    ("  Student,") 

[The  Editor  is  at  all  tinnes  glad  to  hear  from 
readers  wrho  desire  to  submit  questions  reg^arding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section,"  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premiunt.] 


510. 


REPLIES  TO  QUESTIONS. 

Axle  Stress — An  axle  fixed  to  two  wheels 


driven  at  the  centre  by  a 
chain,  and  supports  two 
bearings,  distant  12  in.  from 
the  centre  of  the  wheels,  the 
load  on  each  bearing  being 
2g  tons.  If  the  power  exerted 
is  20  h.p.,  and  the  rate  of 
turning  is  30  revs.  per 
minute,  find  the  maximum 
intensity  of  stress  in  the  axle 
if  its  diameter  is  5  in. 


Sltens      E.tb>^ 


-4 


>i  1^  ^ 


It  1< 

(Student.) 

The  precise  arrangement  of  the  wheels  on  the 
axle  relative  to  the  bearings  is  not  absolutely  clear 
from  the  question,  but  it  is  assumed  that  the 
jjacing  as  in  sketch  is  intended. 

Let  the  distance  from  centre  to  centre  of  the 
wheels  =  ^  inches.  Reaction  at  base  of  each  wheel  = 
2,y  tons. 

.".  Bending  moment  at  centre  of  axle,  due  to 
axle    loads   only  =  2ixW-2i    {ii-12)  =  30in.    ton.-^. 


It  will  be  observed  from  this  result  that  the 
bending  moment  due  to  the  axle  loads  is  inde- 
pendent of  /,  but  an  examination  of  the  bending 
moment  diagiam  for  this  particular  fact  will  show 
it  to  l)e  (juite  feasible. 


\\  <V-- 


\-.  Cirw> 


\^'i^ 


To  find  the  twisting  moment  due  to  the  torsion  on 
the  shaft,  we  have — ■ 

If  N  =  uumber  of  revolutions  per  minute  made  l>y  shaft, 
H  P  =  the  horse-power  transmitted  by  shaft. 
Mt  =  the  twisting  moment  due  to  the  h.p.  transmitted 

ill  inch-lb, 
P  =  the  driving  force  at  rim  of  sliaft  (in  lb.) 
K  =  the  radius  of  the  shaft  in  inches, 

2jrRNP  2irNM, 

Tlien  Mt  =  P  R       Also  HP  " 


12  X  33000        12  X  33000 


.-.  Ml 


fi3025  H  P  . 
63025  X  20 


inch-lb. 


inch-tons  =  1876  inch-tons. 


2240  X  30 

Now    if   bending   moment   due   to  axle  load  =  M,  and 
twisting  moment  =  M,,  it  can  be  proved  that  equivalent 

twisting  moment  =  M-f  ^/MI'+M,'' 

.'.  In  this  ca.se  equivalent  twisting  moment 

=  30+  v/302  +  l»-762  =  65-38  inch-tons. 
But  twisting  moment  =  moment  of  twisting  resistance, 

i.e.,  65-38  =  -^/s  d^  where 
Id 

{I  =  diameter  of  shaft  in  inches, 

and  /s  =  extreme  fibre  stress  in  tons  per  sq.  inch. 

16x65-38 
.-.  /s    = , .,-      =  2664  tons  per  sq.  inch. 

7r  X  IZi)  r  ~i 

(B.  K.,  Xiwporl.) 


Tliis  is  a  case  in  which  a  shaft  is  subjected  to  both 
twisting  and  bending  moments.  The  part  of  the  aile  out- 
side of  the  bearing  acts  as  a  cantilever  with  an  end  load 
of  2J  tons  and  a  length  of  12  in.,  and  therefore  the 
B  M  =  W  L  =  '■':.,  X  2240  x  12  =  67200  inch  -  lb.  The 
twisting  moment  in  the  axle  is  the  amount  of  work  done 
divided  by  the  angular  displacement  of  tlie  shaft  in  the 
same  time  ;  therefore 


T  M   = 


W  D 


20  x  33000  X  12 


=  42016  in.-lb. 


27r  2  X  31416  X  30 

where  n  =  number  of  revolutions  of  shaft  per  minute. 
For  a  solid  shaft  the  torsional  resistance  of  the  section  is — 


Is    = 


T  M 


(1) 


16 


Where  D  =  diameter  of  shaft  in  inches  /s  =  maximum 
shear  stress  in  lb.  per  sq,  inch. 

Again,  for  a  similar  section,  the  moment  ot  resistance  to 
bending  is  — 


M  II  =  ^  D-'/„  but  li  M  =  M  K. 
B  M_ 

11     (ensile     or    conqiressivo    st 


/. 


(2) 


32 


where    /,     =     masiiiiu 
in  111.  per  sq.  inch. 
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AND   COUNTY    ENGINEER. 


527 


We  have  now  to  combine  these  stresses  (/s  and  /,)  so  as 
to  obtain  what  is  known  as  an  equivalent  tensile  or  shearing 
stress.  It  is  well  known  that  a  shearing  stress  on  any 
plane  produces  a  shearing  stress  of  equal  intensity  on 
planes  at  right  angles  to  it.  Suppose  that  across  a  plane 
AC,  at  right  angles  to  the  paper  (see  fig.),  we  have  a 
normal  stress  tensile  or  compressive  of  ft  lb.   (>er  square 


>»>> 


inch,  and  a  sheaiing  force  of  /a  .  We  shall  then  have  on 
A  C  a  normal  force  of  ft  (assuming  that  A  C  is  1  sq.  inch 
in  area)  and  a  shearing  force  of  fa  ;  on  D  C  a  shearing 
force  of  /s  X  area  of  D  C  =  /s  D  C  =  /s  cot  fl,  as  A  C  is  ] ,  ; 
on  A  D  a  force  q  x  area  of  A  D  =  g  A  D  or  i/  cosec  8.  It 
is  this  force  and   its  direction  that  we  have  to  calculate. 

Resolving  the  forces  horizontally  fa  cot  6  +  ij  =  ij  cosec 
e   X   sin  e,  or/s  cot  fl  +  /,  =  7.        ".         .         .  (3) 

Resolving  them  vertically, /s  =  y  cosec  8  cos  9  or/s  =  '; 

cot  9 '    ' '  (4) 

.-.  cot  9  =  falij. 

Substituting  this  in  (3)  we  get — 

/»-/9  +  /t  =  q,  or  g2  _  qf^  =  j^-'. 

■■•  1  =  i/.  ±    x^ift'+f,-'. 
We  take  the  positive  sign  of  this  quadratic  so  that 


(5) 


Substituting  formulae  (1)  and  (2)  in  (0)  we  get 

q  =  ^rojCB  ^  +  yFiFTrTPl 

Inserting  values  we  get 
■16 


'    -     3-1416   X  (5)-^^''-^  +    y(672(W)-^  +    (42Ulb)-' 

=  5950  lb.  per  sq.  inch. 
(J.  A.  R.,  Chatham. 

513.  Hydraulics.— Caloulute  the  percentage  loss  of 
horse-power  per  1,000  yds.  in  hydraulic  transmission 
through  clean  cast-iron  pipes  4i  in.  diameter,  with 
water  velocities  2,  3  and  4  ft.  per  second,  and  mt.li 
pressures  2001b.,  7001b.,  and  1,2001b.  per  square  inch 
— that  IS,  in  all  9  percentage  losses — and  represent 
your  calculated  results  by  curves.  ("  Enquirer.") 
Case  (1)— 

p  =  200  lb.  per  sq.  in. 
.-.  preseme  head  at  inlet  =  200   x   23  =  460  ft.      The 
discharge  and  the  cross-sectional   area   of    the    pipe    are 
constant  throughout.     Therefore,  using  D'Arcy's  formula, 
which  states  that 

2flv^ 


h  =- 


gd 


where    h  =  head  in  feet  lost  in  friction 
/   =  coeflBcient  of  friction 
I    —  length  of  pipe  in  feet 
r   =  velocity  of  water  in  feet  per  second 
<i  =  diameter  of  pipe  in  feet 
and  taking  /as  'OOTS,  say,  we  have 


h  = 


2  x  -0073  X  3000 


=  14-6  It. 


32  X  -375 

.'.  pressure  head  at  outlet  =  460  —  14'6  =  445  4  ft. 
Pressure  energy  at  inlet  end  of  pipe 

=  -7854  X  (375)2  X  2  X  60  X  62i  X  460  =  381,000  ft.-lb.  per 
minute     (».«.,  lb.  of  water  passed  per  min.   x   equivalent 
height  fallen  through). 
.'.  available  h.p.  at  inlet  end  ot  pipe 
381000       , ,  ,„  , 
=  -33ai0-=1156''l'- 
pressure  energy  at  outlet  end  of  pipe 

=  -7854  X  (-375)  X  2  X  60  X  62i  X  445-4 
=  369000  ft.-lb.  per  min. 
.-.  available  li.p.  at  outlet  end  of  pipe 
369rX)0 
=    350^=^1-1'*  ''-P- 
.',  loss  of  h.p.  per  1000  yds.  due  10  skin  friction 

=  11-56  -  11-18  =-."58  h.p. 

38 
.-.  percentage  loss  per  1000  yds.  =  .  ..,„  =  3-29  per  cent. 


Considering  a  point  midway  between  inlet  and  outlet  ends 
of  pipe,  we  have :  — 

ITead  lost  in  friction  to  this  point 
2   X   -0073   X   1500  X   4 

32   X   -375  =  '■^'^• 

.-.  pressure  head  at  this  point 

=  460  -  7-3  =  452-7  ft. 
.-.  available  h.p.  at  this  point 

_  -7854   X    (-375)-' X   2   X    60   X    62i-    x    452-7 

^  38000 

=  11-37  h.p. 
This  is  the  mean  of  the  two  results  obtained  above ;  con- 
sequently the  curve  showing  the  loss  of  h.p.  per  unit  length 
uf  pipe  will  be  a  straight  line,  which  is  what  would  be 
expected  from  the  form  of  the  above  working.  We  proceed 
in  the  same  way  for  the  other  cases. 

Case  (2)  — 

3-1  =  700  lb.  per  sq.  in. 

.-.  pressure  Ijend  at  inlet  =  700   x   2-3  =  1610  ft. 

As  before, 

,       ^  ,  ,  2  X  -0073  X  3000  X  9 

head  lost  m  friction  =  =-; ^rr =  32-85  ft. 

.-.  pressure  head  at  outlet  =  1610  -  32-85   =  1577-15  ft. 
.'.  available  h.p.  at  inlet  end  of  pipe 

_  -7854   X   (-375)-   X   3   X   60  x   62i   x   1610 
33000 

=  60-62  h.p. 

.'.  available  h.p.  at  outlet  end  of  pipe 

-7854  X  (-375)-' X  3  X  60  X  62^    x  1577-15 


=  59-38  h.p. 
■.  h.p.  lost  per  1000  yds. 

.-.  percentage  loss 


33O0O 

60-62  - 
124 

6&62 


-  59  3S  =  1-24  h.p. 
=  2-045  h.p.  per  cent. 


Case  (3)  — 

p  =  1200  lb.  per  sq.  in. 

.-.   pressure  head  at  inlet  =  1200  x   2-3  -  2760  ft. 

2  X  -0073  X  3000  X  16 
.-.  head  lost  in  friction  =  ^  .„-_ =  58' 

.-.  pressure  head  at  outlet  =  2760  -  5S-4   =  2701-6  ft. 
.■.  .available  h.p.  al  iulet  end 

-7854  X  (■375)''  X  4  X  60  X  62f,  x  -3760 
33000 
.-.  available  h.p.  at  outlet  end 

•7854  X  (-375)2  X  4  X  60  X  62 j  x  2701  6 
""  33000 


=  i3.'5-n  ii.p. 


=  135-55  h.p. 


.-.  h.p.  lost  per  1000  yds.    -  138-6  -  135-55  =  3-05  b  p. 

306 

.-.  percentage  loss   =     „         =  2-2  per  cent. 


Note  re  Scale  of  Diagram. — A  deduction  of  50  h.p. 
has  been  made  in  the  li  ]>.  scale  of  case  (2),  and  110  h.p.  in 
case  (3),  on  account  of  space.  '1  lie  dotted  lines  indicate 
the  uniform  h.p. — i.e.,  what  it  would  lie  if  there  were  no 
losses. 


Damp  Walls. — In  the  construction  ol  new  houses 
much  consideration  is  directed  by  the  authorities 
towards  the  vital  question  of  the  health  of  the  future 
inmates.  Many  old  houses  ai-©  condemned  because 
the  walls  are  saturated  with  water.  We  learn  that  a 
house  wall  situated  next  to  a  river  at  Bingley  (Yorks) 
has  been  made  absolutely  watertight  willi  a  Pudloed 
cement  rendering. 
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ioipal  Work  in  Progress  and  FroJeotacl» 

rhe  Editor  invites  the  co-operation  of  Sdkvbyoe  readers  with  a  view  to  making  information  given  under  this  liead  as 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Local  Government  Board  Inquiries"  page. 

BUiLDINGS. 
Aylesbury     U.D.C. — The    surveyor,     Mr.     W.     H. 
Tayloi',  has  been  instructed  to  obtain  tenders  for  each 
of  two  alternative  schemes  for  an  isolation  hospital. 

Bournemouth  T.C.— The  town  clerk,  Blr.  F.  W. 
Lacey,  has  been  instructed  to  obtain  information  from 
other  places  with  respect  to  the  erection  of  curative 
baths,  so  as  to  secure  a  share  of  the  patronage  given 
to  German  spas. 

Budleigh  Salterton  U.D.C. — A  report  has  been 
submitted  un  a  conference  held  at  Exeter  with  respect 
to  the  provision  of  a  joint  smallpox  hospital,  and  it 
was  stated  that  the  capital  liability  involved  upon  the 
urban  council  would  be  about  £50. 

Dorset  C.C. — The  Works  Committee  report  that  the 
repairs  to  the  groynes  at  Preston  Beach  had  been 
carried  out  by  direct  labour  at  a  cost  of  £63. 

Durham  C.C. — The  Health  Committee  recommend 
the  extension  of  the  kitchen  accommodation  at  Holy- 
wood  Hall  sanatorium,  at  an  estimated  cost  of  £350, 
and  also  an  electric  light  installation  at  an  estimated 
cost  of  £820. 

Frinton  U.D.C— The  surveyor,  Mr.  E.  M.  Bate, 
reported  that  there  had  been  a  slight  extension  of  the 
outward  bulge  in  the  sea  wall  near  the  Shelter,  and 
it  was  agreed  that  immediate  steps  should  be  taken 
for  the  strengthening  of  the  wall,  at  an  estimated  cost 
for  material  of  £80  and  the  labour  about  £40.  The  sur- 
veyor was  also  directed  to  have  the  seaward  ends  of 
several  of  the  timber  groynes  repaired. 

Hebburn  U.D.C. — It  has  been  agreed  to  provide  two 
additional  public  conveniences. 

Hofme  Gultram  U.D.C. — It. is  reported  that  a  small 
encampment  and  testing  station  is  to  be  erected  at 
Silloth  b}'  the  ^lunitions  Department.  The  scheme  will 
involve  the  provision  of  a  water  sujiply  from  the 
Bitteiiees  main  to  the  encampment  and  the  construc- 
tion of  a  new  road. 

Littlehampton  U.D.C. — It  is  reported  that  Army 
medical  officers  have  inspected  several  sites  for  a 
temporary  hospital  to  accomniodate  between  4,000  and 
5,000  patients. 

Monmouthshire  C.C. — The  final  accounts  have  been 
passed  in  connection  with  the  extension  of  the  county 
council  buildings.  The  cost  of  the  extension,  which 
includes  buildings,  heating  and  ventilating,  electric 
lighting,  and  furnishing,  is  £24,753. 

Seaham  Harbour  U.D.C. — Tt  has  been  resolved  to 
invite  tenders  for  an  iron  portable  convenience. 

Warminster  U.D.C. — Arrangements  have  been  made 
for  the  erection  of  a  irumber  of  public  conveniences, 
part  of  the  cost  of  which  would,  it  was  understood,  be 
met  by  the  War  Office. 

HOUSINS    AND    TQWH  PLANNING. 

Flegg  (East  and  West)  R.D.C.— Arrangements  have 
been  made  to  complete  the  purchase  of  land  at  Hemsby 
for  a  housing  scheme. 

PARKS    AND    OPEtJ   SPACES. 

Dublin  T.C. — The  Cleansing  Committee  of  the  cor- 
poration recently  advertised  for  competitive  designs 
for  the  laying  out  of  the  reclaimed  slobland  at  Fair- 
view,  and  the  conversion  of  the  same  into  a  public 
park.  With  the  approval  of  the  municipal  council, 
prizes  were  offered  of  £50,  £10,  and  £5  respectively 
for  the  first,  second,  and  third  designs  selected.  The 
total  area  of  the  reclaimed  ground  will,  when  the 
scheme  is  completed,  amount  to  55  acres,  from  which, 
however,  an  area  of  about  2  acres  will  be  allotted  for 
a  lake,  and  about  9  acres  for  an  athletic  ground. 
Subject  to  these  arrangements,  and  the  condition  also 
fi.xed  by  the  council,  that  the  plans  should  provide 
for  a  wide  avenue  (for  pedestrian  traffic  only)  through 
the  park  from  Annesley  Bridge  to  the  Howth-road, 
the  entire  arrangement  of  the  laying  out  of  the  ground 
was  left  an  open  question.  Nine  competitors  sent  in 
designs,  and    in    some    cases    individual    competitors 


sent  in  more  than  one  design.  Sir  Frederick  IMoore, 
curator  of  the  Botanic  Gardens,  and  the  city  architect, 
Mr.  C.  J.  MacCarthy,  who  acted  as  judges,  made  their 
award  as  follows ;  First  prize — Messrs.  William  Power 
&  Co.,  landscape  gardeners.  King-street,  Waterf ord ; 
second  prize — Mr-.  Horace  T.  O'Rourke,  "  Lytlehome," 
Cabra-road,  Dublin  ;  third  prize — Miss  Henrietta  C. 
Tuke,  8  Upper  Fitzwilliam-street,  Dublin. 

Glasgow  T.C— Balloch  estate,  purchased  by  the 
corporation  fur  £30,000  for  the  purposes  of  a  park  and 
recreation  ground,  is  now  the  property  of  the  city. 

Grimsby  T.C. — At  the  recent  sale  of  the  Bradley 
estate  the  corporation  purchased,  through  an  agent, 
about  985  acres  of  arable  land  for  £2,895,  and  about 
62g  acres  of  woodland,  known  as  Bradley  Wood,  for 
£1,725.  The  woods  are  to  be  used  for  recreative  pur- 
jjoses,  and  the  land  for  burial  purposes.  The  borough 
surveyor,  Air.  H.  Gilbert  Whyatt,  said  that  tire  Local 
Government  Board  had  allowed  a  loan  on  sixty  years, 
repayment  for  all  but  65  acres  of  the  land.  Vov  that 
plot  the  term  was  five  years.  Already  part  of  the  land 
had  been  let,  and  was  bringing  in  £177  10s.  per  year. 
For  five  years  there  looked  like  being  a  loss  of  £20 
per  annum  upon  the  purchase,  but  after  that  .period 
there  would  be  a  profit  on  the  arable  land  of  £(56  per 
annum,  until  such  time  as  it  was  required  for  burial 
purposes.  Setting  this  pi'ofit  against  the  cost  of 
maintaining  the  woods  as  a  public  resort,  the  cor- 
poration had  become  the  owners  of  something  over 
160  acres  of  land  at  a  cost  of  about  £10  per  year. 

Sowerby  Bridge  U.D.C. — The  surveyor,  Mr.  J.  East- 
wood, has  been  instructed  to  erect  railings  on  the 
bottom  side  of  the  top  slope  of  the  recreation  ground, 
leaving  an  entrance  at  each  end  and  one  in  the  middle, 
and  also  foiin  a  footpath  inside  the  railings,  at  a  cost 
of  £80. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bath  R.D.C — .-Vn  agreement  has  been  signed  with 
the  Bath  Corporation  for  the  latter  to  take  and  burn 
the  house  refuse  of  Weston,  at  a  charge  of  2s.  9d. 
per  ton. 

Richmoiid  (Surrey)  T.C. — Subject  to  approval  of  the 
details  of  the  scheme  of  Mr.  W.  Fairley,  the  engineer 
to  the  Richmond  Main  Sewerage  Board,  for  burning 
the  town's  refuse  at  the  board's  works,  the  council 
have  approved  of  the  principle  of  disposing  of  the 
refuse  by  incineration.  The  decision  is  the  outcome 
of  the  boai'd's  reference  of  the  matter  to  the  constituent 
authorities  (the  Richmond  Town  Council  and  the 
Barnes  Urban  District  Council)  for  their  observations. 
The  scheme  provides  for  the  erection  at  the  board's 
works  of  furnaces  and  other  plant  capable  of  dealing 
with  7,500  tons  of  refuse  per  year.  The  estimated  cost 
is  £12,500,  and  with  coal  at  its  present  price  the 
scheme  shows  a  considerable  profit  to  the  two  districts, 
as  the  board's  coal  bill  will  be  considerably  reduced 
owing  to  the  use  of  the  refirse  for  raising  steam  at  the 
works. 

ROADS    AND    MATERSALS. 

Bognor  U.D.C. — Conditional  upon  ter-ms  for  the  pay- 
ment of  the  money  over  a  period  of  three  years  being 
accepted,  it  has  been  agreed  to  purchase  Derby  House, 
at  the  junction  of  Lyon-street  and  High-street,  for  a 
widening  scheme.      The  price  of  the  property  is  £410. 

Cambs  C.C — With  reference  to  the  application  of 
the  Cambridge  Town  Council  for  the  maining  of 
certain  roads  the  county  council  decided  i-ecently  that 
no  applications  for  maining  be  entertained  at  j^resent. 

Cumberland  C.C.  —  The  county  surveyor,  Mr. 
William  Finch,  submitted  a  letter  from  the  director 
of  works  with  regard  to  the  roads  in  the  Longtown 
district,  and  the  clerk  having  reported  as  to  the  result 
of  the  conference  the  county  surveyor  had  had  with 
the  director,  the  Highways  Committee  had  resolved 
that  the  county  surveyor  should  take  steps  to  main- 
tain these  roads  in  proper  condition,  and  that  detailed 
accounts  of  all  expenditure  on  them  be  made  in  order 
that  such  claims  as  may  arise  can  be  made  upon  the 
authority  responsible  for  the  extra  traffic  which  now 
prevails  in  the  district. 

Diss  U.D.C — The  sui-veyor,  Mr.  A.  Cooper,  reported 
that  the  Road  Board  were  still  in  correspondence 
respecting  the  repairing  of  Walcot-road  ;  that  the  board- 
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had  sent  down  a  representative  who  had  examined  the 
road  and  modified  the  estimate ;  that  he  had  been  to 
Norwich  and  had  an  interview  with  the  contractor, 
who  liad  agreed  to  the  suggested  alterations.  The 
work  will  be  commenced  as  soon  as  the  formal  autho- 
risation of  the  Road  Board  is  received.  The  clerk, 
Mr.  H.  O.  Lyus,  reported  that  he  had  written  to  the 
county  council  claiming  tlie  full  cost  of  tarring  the 
main  roads  in  the  district,  and  in  reply  had  received 
a  letter  from  tlie  clerk  to  the  effect  that  if  he  would 
obtain  particulars  of  the  Gainsboi-ough  arbitration  he 
would  SCO  that  the  Diss  authority  had  no  claim  for 
the  full  cost  of  tarring  main  roads  in  the  urban  dis- 
trict. He  was  instruct<'d  by  the  Road  Tarring  Com- 
mittee to  reply  to  the  letter  to  his  effect.  The  writer 
added  that  the  committee  would  vecojumend  the  county 
council  not  to  tar  any  main  roads  next  year,  excopt 
certain  small  portions  to  which  they  were  committed 
by  arrangements  with  the  Road  Boai-d.  No  contribu- 
tions for  tarring  would  be  made  to  the  urban  autho- 
rities. The  clerk  was  instructed  to  obtain  further 
information. 

Dudley  T.0-. — The  borough  surveyor,  Mr.  J. 
(iamagc,  has  been  instructed  to  prepai-e  plans  and 
invite  tenders  for  wdening  and  sewering  Bunn's-lane, 
and  for  making  up  new  ro.ids  on  the  Brewey  Fields. 

Monmouthshire  C.C. — The  county  surveyor,  Mr.  W. 
Tanner,  has  received  insti-uctions  to  carry  out  the 
necessary  work  in  connection  with  the  dangerous  turn- 
ing on  the  main  road  at  St.  Mellons  at  an 
estimated  cost  of  £25.  The  county  surveyor 
presented  a  repoi-t  containing  suggestions  for 
further  reducing  the  expenditure  upon  the  main  roads 
which  has  been  referred  to  the  Economy  Committee. 
Arising  out  of  the  report  it  has  been  decided  that  tlie 
services  of  three  of  the  county  surveyor's  assistants — 
namely.  Mr.  A.  G.  Babbage.  district  surveyor,  Mr. 
W.  G.  Lewis,  draughtsman,  and  Mr,  N,  Birkett,  clerk — 
be  disi)*-nsed  with. 

Staffs  C.C. — The  Main  Roads  and  Bridges  Com- 
mittee report  that,  notwithstanding  the  application 
during  the  present  financial  year  of  a  much  larger 
quantity  of  metal  on  the  Walsall  and  Birmingham 
road  than  during  any  previous  year,  there  are  still 
lengths  in  a  vei-y  unsatisfactory  condition,  and  they 
have  autliorised  the  county  sun-eyor,  Mr.  J.  Moncur, 
to  cany  out  the  necessaiy  work  at  an  additional  cost 
of  £800.  Application  will  be  made  to  the  Road  Board 
for  a  grant  towards  the  extra  cost  of  tari-ed  work  on 
the  road. 

Stoke-on-Trent  T.C. — The  town  council  have  resolved 
to  apply  to  the  Road  Board  for  a  grant  towards  the 
extra  cost  of  Tai-via  on  the  'VV%,lsall  and  Binningham 
main  road. 

Swindon  T.C. — A  letter  was  laid  before  the  council 
from  the  officer  commanding  the  Pioneer  depot  at 
AVeymouth,  pointing  out  that  as  a  number  of  men  were 
requiring  training  at  road  making,  &c.,  he  could  place 
some  men  at  the  disposal  of  the  council  for  road 
making.  Alderman  Brooks  understood  there  would  be 
about  1.000  men  in  Swindon  and  neighbourhood,  and 
that  200  of  them  could  be  at  the  service  of  the  council 
for  road  making  or  excavations.  It  was  thought  that 
the  soldiers  in  question  might  be  useful  in  caiiying 
out  the  proposed  widening  of  Wroughton-road,  which 
had  been  in  contemplation  for  some  time,  the  council 
having  intended  the  work  to  be  completed  in  sections, 
on  the  score  of  expense.  The  estimated  cost  of  the 
work  was  £5,000.  Alderman  Walters  hoped  that  the 
employment  of  soldiers  would  not  mean  the  discharges 
f>f  anv  men  in  the  service  of  the  council,  while  Alder- 
man Plaister  uttered  a  warning  that  the  council  should 
be  cliary  of  agreeing  to  that  which  might  commit  the 
town  to  a  capital  expenditure.  The  town  clerk 
remarked  that  it  was  a  matter  of  some  urgency,  and 
he  was  in  communication  with  the  county  council. 
AftxT  some  further  discussion,  the  letter  containing 
the  f)fTer  was  referred  to  a  sub-committee. 

8EWERACE    AND    SEWACE    DISPOSAL. 

Kiveton  Park  R.D.G. — The  Local  Government  Board 
have  conferred  upon  the  council  powers  under  the 
Private  Streets  Works  .4ct  in  respect  of  the  sewering 
of  several  streets. 

Uckfield  R.D.C.— The  clerk,  Mr.  F.  Holman,  stated 
that  since  the  last  meeting  he  had  written  to  the  liOcal 
Government  Board  pointing  out  the  difficult  position 
in  which  they  had  placed  the  council  with  regard  to  the 
Mayfield  drainage  question.  He  had  also  explained 
the  extra  expense  which  had  been  incurred  owing  to 
the  fact  that  the  board  first  gave  their  consent  to  the 
raising  of  a  loan  and  then  withdrew  it,  and  that  in 


the  meantime  the  councU  entered  into  a  contract.  He 
therefore  asked  the  board  to  reconsider  their  decision. 
After  writing  the  letter  he  had  an  opportunity  of 
getting  the  money  from  the  local  Friendly  Society, 
and  he  wrote  again  to  the  Local  Government  Board 
asking  if  they  had  any  objection  to  the  council  borrow- 
ing it.  He  had,  howevei-,  not  j'et  received  a  reply  to 
either  letter. 

Wells  T.C. — The  Sewage  Disposal  Committee  re- 
ported that  they  had  inspected  the  whole  of  the  sewage 
works,  and  were  pleased  to  state  that  they  were  very 
satisfied  with  their  condition.  The  committee  had 
received  three  tenders  for  mangolds,  and  had  accepted 
that  of  Mr.  Hales  at  12s.  a  ton.  The  city  surveyor, 
Mr.  C.  Pursey,  explained  to  the  committee  various 
recommendations  having  for  their  object  the  saving 
of  expense,  and  at  the  same  time  making  the  works 
more  efficient,  and  the  committee,  being  confident  that 
the  works  would  be  very  much  improved  permanently, 
had  instructed  the  surveyor  to  carry  out  the  work  from 
time  to  time  as  convenient.  The  mayor,  in  moving 
the  adoption  of  the  report,  said  the  members  were 
very  pleased  with  the  condition  of  the  farm,  and  hti 
believed  they  would  have  an  ideal  sewage  farm.  It 
was  veiy  satisfactory.      The  motion  was  carried. 

Wombwell  U.D.C.— The  surveyor,  Mr.  W.  Quest, 
has  received  instructions  to  prepare  plans  for  the  ex- 
tension of  the  sewage  disposal  works  at  New 
Scarborough. 

WATER,    CAS,    AMD     ElECTRiCITY. 

Cardigan  R.D.C. — Consideration  is  being  given  lo  a 
proposal  for  a  water  supply  for  Gwerinedd,  wliicli  is 
estimated  to  ('ost  £400. 

Chelmsford  T.C. — The  town  council  have  resolved  to 
notify  the  local  gas  company  of  their  intention  to 
pui-chase  their  undertaking. 

Coseley  U.D.C. — The  surveyor,  Mr.  C.  E.  Horton, 
has  been  instructed  to  prepare  a  stonn-water  scheme 
for  Decpfields, 

Coventry  T.C. — It  is  proposed  to  effect  further  ex- 
tensions of  the  electricity  undertaking,  at  an  estimated 

cost  of  1-;»,27.S. 

Doncaster  T.C. — A  letter  has  been  received  from  the 
Treasury  stating  that  they  would  raise  no  objection  to 
the  borrowing  of  £286  in  respect  of  capital  already 
expended  on  mains,  but  tliat  they  were  unable  to 
sanction  any  further  borrowing  for  the  purposes  of  the 
gas  undertaking.  The  council  have  decided  that 
further  expenditure  on  new  plant,  mains,  and  meters, 
be  paid  for  out  of  revenue. 

Lancaster  T.C. — Tenders  of  £9,695  for  rebuilding  a 
section  of  the  retorts  at  the  gasworks  and  of  £7,895 
for  installing  water-gas  plant  have  been  accepted. 

Montrose  T.C. — It  is  proposed  to  lay  a  9-in.  supply 
pipe  from  the  reservoir  to  the  well  at  the  asylum  for 
fire-extinguishing  purposes. 

Neath  R.D.C. — The  surveyor  of  highways,  Mr. 
D.  M.  Davies,  reporting  on  the  storage  reservoir  of  the 
Ystradfellte  water  undertaking,  said  a  twenty-eight 
days'  test  showed  that  the  works  had  proved  excellent 
and  most  reliable,  and  that  there  was  a  combined  daily 
.supply  of  4,152,000  gallons.  The  water  supply  had 
been  fully  equal  to  the  abnoi-mal  demands  during  a 
period  of  severe  drought,  which  had  caused  grave 
anxiety  to  many  other  jiublic  bodies.  The  council 
considered  this  very  satisfactory. 

Nuneaton  T.C. — In  connection  with  the  Griff  water 
sujiply  it  has  been  agreed  to  instal  a  water-softening 
plant,  at  a  cost  of  about  £700. 

Ripley,  Derbyshire,  U.D.C. — At  a  special  meeting 
last  week,  a  deputation  appointed  to  interview  the 
Ilkeston  and  Heanor  Water  Board  with  respect  to 
furnishing  Ripley  with  a  fluctuating  supply  of  water 
reported  the  result  of  their  interview.  At  the  same 
time  the  Special  Water  Committee,  which  had  be«n 
investigating  questions  concerning  the  town's  needs, 
reported  that  it  appeared  there  were  indications  of 
leakage  in  the  council's  resei-voir,  and  it  was  desirable 
that  this  should  be  repaired  forthwith  before  proceed- 
ing further  to  acquire  additional  water.  It  was  further 
pointed  out  that  the  question  of  increasing  the  storage 
capacity  of  the  well  and  lodge  at  the  works  was  being 
considered,  and  as  this  might  have  a  bearing  on  the 
additional  quantity  to  be  taken  it  was  resolved  to 
adjourn  the  whole  question  pending  th<^  completion  of 
the  investigations,  which  it  is  hoped  will  be  completed 
before  Christmas. 

Sheffield  T.C. — Electricity  mains  extensions  are  to 
be  carried  out  at  an  estimated  cost  of  £550. 
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West  Bromwich  T.C. — The  Electricity  Committee 
lecommend  the  town  council  to  make  additions  to  the 
electricity  generating  plant,  at  an  estimated  cost  of 
£8,850. 

MISCELLANEOUS. 

Bii-mingham  T.C. — The  Estates  Committee  have  pur- 
chased 11  acres  of  land  for  the  extension  of  the 
Brandwood   End  cemetery,  at  £150  per  acre. 

Chatham  T.C. — It  has  been  decided  to  establish  a 
municipal   coal   depot. 

Doncastei*  R.D.C. — The  question  of  the  maintenance 
of  the  banks  of  the  river  Trent  was  discussed,  the 
clerk  reporting  on  a  conference  tliat  had  been  held 
1\V  representatives  of  the  Lindsey  (Lincolnshire)  and 
Notts  Coimty  Counc:ls,  the  rural  councils  of  Don- 
caster,  Goole,  Thome,  and  the  Hatfield  Chase  Cor- 
poration and  the  Adlingfleet  Commissioner.^  at  Don- 
caster.  The  deputation  recommended  that  they 
should  .sugge.st  to  the  Board  of  Agriculture  that  one 
authority  should  liave  jurisdiction  over  the  whole 
of  the  west  bank  of  the  Trent.  It  was  proposed  that 
this  be  eml)odied  in  a  resolution,  and  the  chairman, 
in  seconding,  said  there  were  thousands  of  acres  of 
land  water-logged  in  that  district. 

Hampton  U.D.C. — In  reply  to  a  letter  from  the 
Urban  District  Councils'  Association,  who  have  been 
asked  by  the  Home  Office  to  prepare  a  reasoned 
statement  from  district  councils  as  to  experienced 
officials  whose  services  must  be  retained,  the  council 
liave  intimated  that  they  wisli  to  retain  tlie  services 
of  the  .surve.yor  (Mr.  6.  H.  Chambers),  assistant  clerk 
(Mr.  Walter  Singleton),  and  foreman  (Mr.  Jackson). 
Mr.  Chambers  has  informed  his  council  that  he  had 
been  cauvas.sed,  and  has  replied  that  he  was  pre- 
pared to  serve  his  country,  but  that,  of  course,  he 
had  responsibilities  to  the  council.  Mr.  Singleton 
had  not  l>een  canvassed,  but  he  held  the  same  view 
as  the  surve3'or's. 

Surbiton  U.D.C— The  tender  of  Messrs.  Neale  &  Co., 
of  Wandsworth,  at  £70,  has  laeen  accepted  for  laying 
out  the  new  cemetery. 

Swintotl  U.D.C. — The  Local  Government  Board 
have  written  that  they  would  not  refuse,  in  view  of 
the  prevailing  circumstances,  to  sanction  the  arrange- 
ment by  which  Mr.  W.  H.  Birks,  the  council's  sur- 
veyor, undertakes  the  work  of  inspector  of  nuisances 
until  March  31st  next,  in  addition  to  his  ordinary 
work  as  surveyor,  at  an  increase  in  salary  of  £30  for 
the  period.  The  board  also  drew  the  notice  of  tlie 
council  to  the  great  necessity  there  was  at  the  present 
time  for  the  keeping  up  the  sanitary  condition  of  the 
country,  and  it  was  hoped  that  the  attention  of  the 
sanitary  inspector  would  be  brought  to  the  matter. 

Weybridge  U.D.C. — It  has  been  agreed  to  accept 
the  tender  of  the  Kose  Hose  Company,  Limited,  at 
£46,  for  the  supply  of  1,000  ft.  of  new  fire  hose,  and 
eight  pairs  of  instantaneous  couplings  for  £7. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


Chadwick  Public  Lectures. — "  Some  Conclusions  on 
Housing  our  Workers "  was  the  subject  of  a  Cliad- 
wick  public  lecture  given  by  Mr.  W.  E.  Kiley, 
F.R.I.B.A.,  on  Wednesday  evening  at  the  Royal  Sani- 
tary Institute.  Sir  William  J.  Collins,  k.c.v.o.,  m.s., 
P.E.C.S.,  chairman  of  the  Chadwick  Trustees,  pre- 
sided. Particulars  of  Chadwick  lectures  may  be 
obtained  from  the  secretary,  at  the  offices  of  the 
Chadwick    Trust,   8   Dartmouth-street,   AVestminster. 

West  Hartlepool  Officials  and  the  War. — It  was 
reported  at  a  recent  meeting  of  West  Hartlepool  Town 
Council  that  the  general  manager  and  a  number  of 
members  of  the  tramways  staff  were  desirous  of  join- 
ing his  Majesty's  Forces.  The  council  decided  that 
the  working  of  the  ti'amways  be  carried  on  under  the 
superintendence  of  the  electrical  engineer  and  borough 
engineer  (Mr.  N.  F.  Dennis),  and  that  no  obstacles 
be  placed  in  the  way  of  other  members  of  the  staff 
enlisting.  It  was  also  agreed  to  engage  women  as 
conductors. 

Hydraulics,  Gauging  of  Sewage  Flows,  &c.— At  the 
annual  meeting  of  the  .Manchester  District  Branch 
of  the  As.soeiation  of  :\Ianager.s  of  cjewage  Disposal 
Works,  held  at  the  Mitre  Hotel,  Manchester,  on  the 
6th  inst.,  an  instructive  technical  treatise  on 
"Hydraulics,  Gauging  of  Sewage  Flows,  &c.,"  was 
presented  by  Mr.  Thos.  Barlow,  manager  of  the 
Denton,  Lanes,  sewage  disposal  works.  The  meeting 
was  w-ell  attended,  and  the  paper  had  a  good  recep- 
tion, followed  by  a  healthy  discussion,  in  which  the 
borough  engineer  of  Rochdale,  the  managers  of  the 
Manchester,  Salford,  Bury,  Leigh,  and  other  sewage 
disposal  w'orks  took  part. 


INQUIRIES  HELD. 
Shoeburyness   U.D.C.   (November  2nd.     Mr.  R.  H. 

BickneU). — £2,000  for  the  enlargement  of  the  Rampart- 
street  sewage  tank. — It  was  explained  that  the 
sewage  tank  had  at  present  a  capacity  of  S.'iOO  gal- 
lons, and  it  was  proposed  to  provide  for  an  addi- 
tional 24,600  gallons,  making  a  total  of  33,000  gallons, 
i\Ir.  H.  W.  Gibson,  clerk  to  the  Kent  and  Essex  Sea 
Fisheries  Committee,  said  tliis  scheme  was  proposed 
when  there  was  a  necessity  for  a  proper  sewerage 
system.  Tlie  scheme  might  be  a  nice  little  make- 
.shitt,  and  perhaps  the  Local  Government  Board 
might  .say  it  was  desirable  because  of  the  present 
difficulties,  but  his  contention  was  that  it  would  per- 
petuate what  was  now  a  nuisance.  It  was  all  very 
well  to  make  shift  by  increasing  the  tank,  but  the 
nuisance  on  the  foreshore  would  go  on  as  before. 
The  surveyor  to  the  urban  council,  Mr.  E.  Read, 
stated  in  answer  to  Mr.  Gibson  that  there  was  no 
.-y.-tcni  of  sewage  treatment.  The  sewage  was  simply 
L'alhered  into  the  tank  and  discharged  at  certain 
slates  of  the  tide.  Asked  whether  he  was  satisfied 
w,:th  the  present  system,  Mr.  Read  said  he  was  not  or 
he  .shoidd  not  have  prepared  the  present  scheme. 
Dr.  Raper,  the  medical  officer  of  health,  said  it  was 
very  desirable  to  enlarge  the  tank  as  suggested.  The 
enlargement  would  allow  of  the  sewage  being  run 
out  at  the  proper  time.  Sometimes  at  present  it 
ran  out  at  improper  times. 

Warrington  T.C.  (November  10th.  Mr.  A.  W. 
Brigh'tmore).— This  was  an  inquiry  relating  to  an 
application  by  the  corporation  for  a  Provisional  Order 
to  provide  for  the  abolition  of  the  standard  of  illu- 
minating power  of  gas  supplied  and  the  substitution 
of  a  calorific  standard.— Mr.  A.  T.  Hallaway,  deputy 
town  clerk,  stated  that  when  the  corporation  took 
over  the  gas  undertaking  the  illuminating  power  was 
16  candles.  Since  that  period  (1877)  circumstances 
had  undergone  a  great  change.  From  the  flat  burner 
a  change  had  been  made  to  the  incandescent  mantle. 
He  contended  that  the  application,  if  granted,  woirld 
be  for  the  benefit  of  the  consumer  and  manufacturer. 

FORTHGOMItlG  INQUIRIES. 

NOVEMBER.  £ 

23. — Bishopthorpe.     For  woi-ks  of   sanitation 

(Mr.  R.  H.  Bioknell)       — 

24.  — Kingston-upon-Hull.  For  the  purchase 
of  two  motor  fire  engines  (Mr.  R.  H. 
Bicknell)      2,665 

APPLICATsOHS    FOR   LOANS. 

Belfast  T.C. — £3,443  for  services  and  meters. 
Wlllesden  U.D.C. —  £100  for  the  extension  of  mains. 

L0AN3   SANCTIONED. 
Chesterfield  Joint  Hospital  Committee.— £6,000  for 

tlie  extension  of  remnore  Hospital. 

Failsworth  U.D.C. — £895  for  sewage  disposal  works. 

Grimsby  T.C— £3,903  for  road  widening. 

Plympton  St.  Mary  R.D.C— £650  for  the  Lee  Moor 
water   sniiply, 

Uckfield  R.D.C — £1,B00  for  the  purchase  of  a  site 
for  the  :\[ayiield  outfall  works. 

Woking  U.D.C. — £525,  contribution  towards  the 
(■(1st  of  rebuilding  Hei-mitage  bridge. 


Institution  of  Electrical  Engineers.— Mr.  Charles 
r.  Sparks  last  night  delivered  his  inaugural  address 
as  president  of  this  body. 

The  Road  Problem  in  South  Wales.— At  a  meeting 
last  week  of  the  committee  appointed  at  tlie  South 
Wales  Housing  and  Town  Planning  Conference  in  July 
last  to  superintend  a  civic  survey  of  South  Wales  and 
Monmouthshire,  the  city  engineer  of  Cardiff,  Mr.  W. 
Harpur,  emphasised  the  need  of  better  communication 
between  town  and  town  as  the  most  urgent  problem 
in  South  Wales.  The  main  trunk  roads,  particularly 
in  the  mining  valleys,  were  deplorable,  and  had  they 
been  taken  in  hand  in  time  there  was  no  reason  why 
they  should  not  be  sufficient  for  the  traffic  they  were 
intended  to  carry. 
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PERSONAL. 


Mr.  H.  C.  Ashworth,  deputy  surveyor  to  the 
Crompton  Urban  District  Council,  has  joined  the 
Army. 

Mr.  T.  L.  Brown,  burgh  surveyor  and  sanitary 
inspector  of  Arbroath,  has  been  granted  leave  to 
enlist  in  the  .\rniy. 

Mr.  John  Dolnn,  deputy  surveyor  to  the  Roscom- 
mon County  Council  for  the  past  fifteen  years,  has 
retired  on  a  pension  of  £53  per  annum. 

>[r.  F.  E.  Gay  has  been  appointed  a<;ting  surveyor 
of  Bath,  and  the  corix)ration  have  appointed  a  sub- 
oonimittee  to  go  into  the  question  of  the  city  .■jurveyor- 
sliiip. 

Messrs.  E.  W.  Menmuir,  town  engineer,  Woodstock, 
Cape  Colony,  and  T.  Salkield,  chief  engineer  to  the 
Delhi  Municipality,  have  been  elected  Fellows  of  the 
Royal  Sanitarj'  Institute. 

Mr.  Clifford  Hartley,  son  of  Mr.  T.  H.  Hartley, 
borough  surveyor  of  Colne,  Lancashire,  who  was 
serving  his  articles  in  his  father's  offit>e,  has  been 
accepted  into  the  Inns  of  Court  Officers'  Training 
Corps. 

Mr.  Osivald  A.  Bridges,  engineer  and  .surveyor  to 
the  Bognor  Urban  District  Council,  lias  had  his 
salary  increased  to  £300  per  annum.  By  Christmas 
Mr.  Bridges  will  be  without  an  office  staff,  except  his 
son,  who  is  a  pupil,  and  under  military  age. 

Mr.  Cliarles  .1.  Jenkin.  surveyor  to  the  Finchley 
Urban  Di.strict  Council,  who,  in  April  last,  obtained 
six  months'  leave  of  absence  in  order  to  go  out  to 
Serbia  to  organise  and  carry  out  sanitary  work  in 
the  British  hospitals  there,  has  recently  returned 
to  Finchley.  During  his  visit  to  Serbia  Mr.  Jenkin 
had  an  audience  of  King  Peter. 

Mr.  G.  Rawson,  surveyor  to  the  Worksop  Urban 
District  Council,  has  been  appointed  engineer  to  the 
water  undertaking,  in  succession  to  Mr.  G.  Heajjs. 
resigned,  at  a  salary  of  £.)0  a  year.  ilr.  Kawson  has 
l)een  voted  £25  for  preparing  plans  of  the  propo.'^ed 
extension  of  water  mains,  and  for  liis  services  as 
water  engineer  pro  tern,  to  October  3lst. 

Mr.  E.  G.  Jfawbey,  borough  surveyor  and  engineer 
of  Leicester,  has  Ijeen  the  recipient  of  a  letter  of 
thanks  and  appreciation  from  the  Oadliy  Urban 
District  Council  for  the  satisfactory  manner  in  which 
he  has  acted  as  consultant  engineer  to  the  council 
in  connection  with  the  sewerage  and  sewage  disposal 
works  extension  scheme  recently  sanctioned  by  the 
Local  Government  Board.  The  council  have  also 
placed  on  record  their  appreciation  of  tlie  ability  and 
efficient  services  rendered  by  their  surveyor,  Mr. 
Wm.  Bel],  in  preparing  the  scheme. 

Mr.  W.  C.  Clifford  Smith,  m.inst.c.e.,  the  dis- 
tinguished engineer  to  the  Asylums  Oonnnittpe  of 
the  London  County  Council,  recently,  as  was  re- 
corded in  our  cohnnns,  suffered  a  sad  bereavement 
ni  the  loss  of  his  son  Dudley.  We  now  learn  that 
another  son,  Harold,  who  went  to  the  Front  in  June, 
straight  into  the  trenches,  was  early  in  August 
wounded  by  a  bomb  which  was  thrown  and  burst  at 
his  feet,  shattering  the  left  foot  and  smashing  the 
l>ig  bones  in  the  leg.  His  left  arm  was  also  injured. 
His  leg  has  been  amputated  above  the  knee,  and. 
unfortunately,  later  operations  have  been  nece.^.^ary, 
the  last  of  them  being  performed  only  on  'Tue.sday 
in  the  Queen  Alexandra  Hospital.  He  lias  borne 
his  terrible  sufferings  with  the  most  heroic  fortitude. 
.Mr.  William  Blackshaw,  formerly  borough  sur- 
veyor and  water  engineer  of  Congleton,  has  presented 
to  the  corporation  of  that  town  the  plans  and  photo- 
graphs of  the  Congleton  waterworks.  Alderman 
Maskery,  who  seconded  the  mayor's  proposition  that 
the  gifts  should  be  received  with  thanks,  said  he  had 
a  clear  recollection  of  being  associated  in  the  work 
of  the  construction  of  the  waterworks  along  with 
Dr.  Beales,  who  was  the  chairman  of  the  Water  Com- 
mittee at  that  time,  and  Mr.  Blackshaw.  They  all 
felt  this  was  a  very  appropriate  gift  which  Mr.  Black- 
shaw had  presented  to  them,  and  they  would  value 
it  very  much  as  a  memory  of  Mr.  Blackshaw's  con- 
nection with  the  town,  and  of  the  valuable  work  ho 
carried  out  in  the  laying  of  the  water  mains  and  the 
construction  of  the  waterworks  over  thirty  years  ago. 

OBITUARY. 

ilr.  W.  Morris,  late  di.=trict  engineer  of  the  Kent 
district  under  the  Metropolitan  Water  Board,  who 
retired  from  the  service  of  that  authority  about  six 


years  ago,  died  recently,  w©  regret  to  learn.  Mr. 
Morris  was  in  tlie  service  of  the  late  Kent  Water- 
works Company  and  the  board  for  over  fifty  years. 

Mh.  Arthtie  Rowland   Barker. 

Mr.  Arthur  Rowland  Barker,  a  well-known  archi- 
tect, has  died  at  Grove  House,  Southgate,  at  the  age 
of  seventy-three  years.  He  was  appointed  in  1871 
architect  and  surveyor  to  the  diocese  of  Winchester. 
In  that  capacity  he  enjoyed  the  friendship  of  Bishop 
Wilberforee  and  Charles  Kingsley.  For  more  than 
forty  years,  and  during  six  episcopates,  he  was  a 
weli-kiiown  and  respected  figure  in  the  diocese.  He 
had  resided  at  Southgate  since  1886,  and  was  the  archi- 
tect of  most  of  the  principal  local  public  buildings, 
including  the  municipal  offices,  schools,  and  the 
B'aird  IMemorial  Homes,  as  well  as  of  schools  at 
Waltham.  Cheshunt.  and  Edmonton.  He  had  been 
a  member  of  the  Middlesex  County  Council  for  three 
years,  a  Middlesex  magistrate  since  October,  1904,  a 
niember  of  the  Middlesex  Education  Committee,  and 
a  member  of  the  local  Burial  Board. 

Borough   Surveyor   of   SiRATPORn-oN-AvoN. 

Mr.  Roden  Dixon,  borough  surveyor  of  Stratford- 
on-Avon,  died  suddenly,  we  regret  to  state,  on  the 
8th  inst.  He  held  the  position  of  borough  surveyor 
for  nearly  twenty  years,  and  was  highly  esteemed  by 
the  mcm'bcrs  of'  the  corporation^  and  the  ratepayers 
generally.  The  funeral,  which  took  place  on  the 
lOth  in-st.,  was  attended  by  the  widow,  daughters, 
and  son-in-law.  The  town  council  were  represented 
by  the  deputy  mayor.  Alderman  Bird,  Councillors 
Priest.  Ballance.  Fox,  Kennard,  Wimlett,  Williams, 
Talbot.  Burke.  Howe,  Smith,  BuUard,  and  Deer. 
The  town  clerk,  borough  chamberlain,  sanitary  in- 
spector, sewage  works  manager,  librarian,  custodian 
of  towii  hall,  the  borough  auditors,  captain  and 
lieutenant  of  fire  brigade,  members  of  borough  sur- 
veyor's staff  (Mr.  A.  E.  Wiggett  and  Mr.  R.  Little- 
wood),  Mr.  W.  Harris  {general  foreman),  and  a  large 
body  of  corporation  workmen  also  attended.  The 
local  Ma.sonic  Lodge  was  represented  by  Messrs. 
Webl),  Broad,.  Fincher,  Scriven,  Stanton,  Pearce, 
Smith.  Wellstood.  .Instins.  and  Collins;  and  the 
borough  survcvor  of  Evesham  (Mr.  H.  Harvey)  was 
present.  The  rural  district  council  was  represented 
by  the  clerk,  and  among  others  who  took  part  were 
the  sanitary  and  highway  .surveyors,  and  a  large 
number  of  personal  friends. 


FOR     OTHER     ADVERTISED!  ENTS 


Bee  End  of  Paper. 


BOEOUGH   OF   STRATFORD-UPON-WON. 
BOROUGH  SURVEYOR. 

The  Town  Council  propose  to  elect  a  Surveyor,  at 
a  commencing  annual  salary  of  £275,  exclusive  of 
out-of-pocket  expenses. 

Applications,  stating  age  and  past  experience,  with 
copies  of  not  more  than  three  recent  testimonials, 
to  be  sent  to  mc  not  later  than  the  13th  December, 
1915,    endorsed    "  Borough    Surveyorship." 

Canvassing    will    disqualify.    Definition    of    duties 
nnd  further  information  may  be  obtained  from 
ROBERT   LUNN. 

Town  Clerk. 
Stratford-upon-Avon. 

November  17,   1915.   (2,769) 

WOMB  WELL        URB.\N        DISTRICT 
DISTRICT. 
ROAD   MATERIALS,  &c. 
The  Council  invite  Tenders  for  the  Supply  during 
the  twelve  months  ending  December  31st,  1916,  of  the 
following  Materials— viz.:  — 

Granite.   Limestone,   Tarred   Dross,    Slag, 
Basalt    Dross   Chippings,    Limestone   Asphalt, 
Cement,  Setts,  Kerb,  Channelling,  Flags,   and 
Stoneware  Pipes. 
Further  particulars  and  Forms  of  Tender  may  be 
uljtained  from  Mr.  W.  Quest,  Surveyor  to  the  Council, 
'liiwn  Hall,  Wombwell.  . 

Tenders  must  be  delivered  to  the  undersigned, 
sealed  and  marked  "Tender-,  for  Road  Materials," 
not  later  than  Saturday,  the  27th  day  of  November, 
1915 

PERCY  JIILNES  WALKER, 

Clerk  to  the  Council. 
Town   Hall.  Wombwell. 

November  19,  1915.  (2,770) 
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SOME  REGENT  PUBLICATIONS.' 


TiiK  Elements  op  Surveying  and  Geodesy.  By 
W.  C.  Popplewell,  m.sc,  assoc.m.inst.c.e.  Price 
7s.  6d.  nett.    London:  Longmans,  Green  &  Co. 

This  book  deals  with  surveying  and  geodesy  in  a 
very  comprehensive  and  concise  manner,  and  it  -can 
safely  be  recommended  to  students  as  one  of  the 
most  useful  works  on  surveying  yet  jjublished.  The 
author's  large  experience  as  a  lecturer  enables  him 
to  .state  his  views  clearly  and  concisely,  and  the  book 
is  written  throughout  in  a  way  which  indicates  that 
he  has  a  good  grasp  of  this  important  branch  of  the 
surveyor's  work. 

The  range  of  the  l,)Ook  is  sO'  wide  that  few  branches 
of  ithe  art  O'f  surveying  are  left  untouched,  dealing  as 
it  does  with  chain  surveys,  traversing,  tacheometry, 
levelling,  contouring,  geodetic  or  trigonometrical  sur- 
veying, geodetic  astronomy,  hydrographic  and  under- 
ground surveying,  setting  out  nailway  curves,  and 
earthwork  calculations.  The  various  instruments 
used  by  the  surveyor  are  fully  described,  and  those 
surveyors  who  as  members  of  Kitchener's  Army,  the 
Territorials,  or  Volunteers,  are  serving  their  King 
and  country  in  these  stirring  times,  may  be  recom- 
mended to  read  this  work  for  a  mucli  fuller  descrip- 
tion of  the  plane  table,  prismatic  compass,  and  range 
finders,  than  is  contained  in  the  military  manuals 
dealing  with  these  subjects. 

There  are,  however,  a  few  directions  in  which 
in  any  future  editions  improvements  will  be  de.?irable. 
The  chapter  on  chain  ^surveying,  though  in  many 
respects  very  full  and  complete,  might  with  advan- 
tage have  been  amplified  by  treating  of  town  survey- 
ing. For  many  engineering  purposes  in  this  country 
large  scale  surveys  and  jjlans  are  required,  and 
although  the  principles  are  iDractically  the  same, 
whatever  the  scale  on  which  the  survey  is  to  be 
plotted,  the  care  required,  the  details  to  be  given, 
and  the  methods  to  be  adopted  vary  considerably, 
according  to  the  scale  adoi^ted  for  the  plan.  The 
specimens  of  a  field-book  given  by  the  author  might 
prove  satisfactory  on  a  6-in.  map,  but  not  if  plotted 
on  the  1/2500  scale;  while  any  surveyor  adojiting  the 
system  shown  on  pp.  24  and  25  of  this  book  would 
simply  be  asking  for  troulilo,  and  show  his  lack  of 
experience  in  such  work.  The  specimens  of  the  field- 
book  given  are  not  worthy  of  the'  other  parts  of  the 
book,  and  appear  to  have  been  the  work  of  a  student 
in  the  embryonic  stage  of  a  draughtsman  and  sur- 
veyor. The  offsets  shown  are  altogether  too  long  for 
accurate  work,  and  where  the  road  lies  outside  the 
line  the  widths  of  the  road  are  shown  without  a  plus 
sign,  which  would  lead  most  men  plotting  the  work 
to  regard  the  measurements  as  running  or  continuous 
measurements  from  the  line.  One  of  the  first 
axioms  that  a  surveyor  should  learn  is  to  keep  his 
lines  as  close  as  practicable  to  his  details,  so  as  to 
avoid  long  offsets.  Long  offsets  are  not  only  difficult 
to  raise  perpendicularly  without  the  use  of  an  instru- 
ment like  the  staff  crosshead  or  optical  square,  lioth 
lof  which  have  practically  fallen  into  disuse,  but  they 
are  almost  impossible  to  measure -accuratel.v  with  a 
staff,  and  they  give  trouble  in  plotting  and  lead  to 
inaccurate  work. 

Contour  lines  are  not  shown  on  the  larger  scale 
Ordnance  Survey  plans,  as  stated  in  p.  133.  for, 
although  the  1/2500  and  1/500  plans  give  all  the  bench 
marks  and  numerous  spot  levels,  the  contours  are 
not  shown  on  these  plans,  but  on  the  6-in.  maps. 

A  very  useful  chapter  is  given  on  tacheometry,  and 
it  is  probably  due  as  much  to  the  excellence  of  the 
Ordnance  Survey  maps  and  plans,  and  the  conveni- 
ence with  which  'tliey  can  be  obtained  and  used,  that 
tacheometry  is  not  more  used  in  this  country. 

A  list  of  examination  questions,  a  bibliography  of 

surveying  works,  traverse  tables,  and  logarithm  and 

mathematical  tables,   and  a  very  useful   index,    are 

also  given  at  the  end  of  the  book. 

Continuous  and  Alternating  Ctjrrent  Machinery 

Problems.     By  W.  T.  Ryan.    Price  2s.  6d.  nett. 

New  York :    John  Wiley  &   Sons,   Inc.    London : 

Chapman  &  Hall,  Limited. 

This  is  a  little  book  of  questions,  without  answers, 
although  in  some  cases  notes  as  hints  for  solution 
are  given.  It  is  intended  for  use  in  technical  schools 
in  conjunction  with  a  text-book  or  lecture  course. 
In  general  the  problems  are  very  closely  related  to 
actual  engineering  practice,  and  are  so  made  up  as 
not  to  be  mere  mathematical  nuzzles. 


*  Any  of  the  tiublications  reviewed,  or  referreH  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 

An  Eastern  Sub-District  meeting  (^Suffolk,  Norfolk 
and  Cambridge)  will  be  held  at  Bury  St.  Edmunds 
on  Saturday,  December  4th. 

Programme. 

2  p.m. — Meet  at  Shire  Hall,  where  the  members  will 
be    received    by     Mr.    W.    Lionel   Jenkins, 

ASSOC.M.INST.C.E.,        A.M.I.MECH.E.,       A.I.E.E., 

P.A.S.I.,  &c.,  county  surveyor.  West  Suffolk 

County  Council. 
Read   minutes   of  previous   meeting. 
2.30   p.m. — Mr.    William   H.    Eley,    assoc.m.inst.c.e., 

engineer   and   surveyor,   Newmarket   Urban 

District    Council,    will    read    a    paper    on 

"War-time    Economy     by     Local     Autheri- 

ties;  "  discussion, 
l.yu  p.m. — ^Afternoon  tea  at  "  Forrest  Dean,"  by  kind 

invitation  of  Mr.  W.  Lionel  Jenkins. 
Mr.  Walter  D.  Harding,  assoc.m.inst.c.e.,  borough 
surveyor  and  water  engineer.  Bury  St.  Ednumds, 
will  b©  ijleased  to  show,  between  10  a.m.  and  12  noon, 
any  of  the  members  who  wish  and  communicate  with 
him,  the  waterworks,  electric  power  station  and 
destructor. 

Notices. 
All  members  of  the  institution  are  cordially  invited 
to  attend,  and  in  order  that  the  necessary  arrange- 
ments may  lie  made,  memliers  must  give  notice  of 
their  intention  to  be  present  not  later  than  Saturday, 
November  27th. 

Friends  of  members  wUl  i>e  welcome,  iirovided  per- 
mission is  obtained  from  the  president ;  names  should 
in  the  first  instance  be  sent  to  the  sub-district  sec- 
retary 

J.  R.  Mead,  H.  T.  Wakelam,  m.inst.c.e., 

Hon.   Suh-District  Secretari/.  Disb-ict  Chairman, 


INSTITUIiON  OF  MUNiCiPM  ENGINEERS. 

The   seventh    anmial   goioral   meeting  will   be   held 
in  London  on  Saturday,  November  27th. 

Progkamme. 

11.30  a.m. — ^Council   meeting. 

11.45   a.m. — Meet    in    the    council    chamber.     No.    4 

Southampton-row,   W.C. 
12  noon. — Annual  general   meeting. 
Minutes  of  last  meeting. 
Presentation  of  annual  report  of  council. 
Announcement    of    result    of    ballot    for 
election  of  coun<-il  for  the  year  ltU5-16. 
Installation  of  president. 
Any  other  business. 
1  p.m. — Adjourn  for  lunch. 
2.30  p.m. — Reassemble  in  council  chamber. 
2.45  p.m. — Presidential   address. 

Discussion  on  the  following  papers  to  be 
presented  to  the   meeting:  — 

"The  Manufacture  of  Cement,"  by  Horace 
Boot    (past-president). 

"  The  Benefits  Derived  by  an  Urban  Dis- 
trict  Adopting   a    Town-jilanning    Scheme," 
b,y  W.  L.  Carr  (member). 
Advance  copies  of  papers  may  be  obtained  on  appli- 
cation  to    the   secretary,    and   will    l>e    forwarded    as 
soon  as  the  papers  are  in  print. 
Ladies  are  invited  to  attend  the  meeting. 

B.  Wyand, 
39  Victoria-street,  S.W.  Secrclar>/. 


ASSOCIATION  OF  MANAGFRe  OF  SEWAGE  DISPOSAL 
WORKS. 


The  fourteenth  annua!  general  meeting  of  this 
association  will  be  held  in  the  Caledonian  Salon, 
Holborn  Restaurant,  London,  on  Thursday,  Decem- 
ber 9th,  at  3  p.m. 

Papers :  "  The  Work  Done  at  Salford  by  the  Acti- 
vated Sludge  Process,"  by  W.  H.  Duckworth,  f.c.s., 
and  "  Recent  Improvements  in  the  Construction  of 
Cultivative  Tanks,"  by  W.  D.  Scott-Moncrieff, 
m.i.mech.e.,   F.E.S.I.,   past-president. 

Discussion, 

J.    B.    Croll, 

Hon.  Secrelary. 
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^.CLARMAC    ROADS,    LIMITED, 

Tar  Macadam  Manufacturers, 
3  Central  Buildings,  Westminster,   London,  S.W. 

Works  :     Bradley,  near  Bilston,    Staffs. 
Chatterley,  near  Tunstall,  Staffs. 


FOR  SALE  BY  TENDER,  the  STOCK-IN-TRADE, 
PLANT,  MACHINERY,  HORSES,  CARTS  and  EFFECTS 
of  the  businesses  of  Tar  Macadam  Manufacturers,  as  carried  on  by  the 
above  Company  at  Bradley,  near  Bilston,  Staffs,  and  Chatterley,  near 
Tunstall,  Staffs. 

The  Company's  Works  at  Bradley,  near  Bilston,  have  good  canal 
accommodation  and  are  adjacent  to  the  G.W.  Railway  Company's  main 
line  from  Wolverhampton  to  Birmingham. 

A  Lease  of  the  Slag  Heap  and  Premises  will  be  granted  to  a 
Purchaser. 

The  Works  at  Chatterley,  near  Tunstall,  have,  by  arrangement  with 
Mr.  H.  H.  Williamson,  access  to  the  North  Staffordshire  Railway 
Company's  main  line,  and  have  ample  railway  siding  and  canal  facilities. 

The  Proprietors  of  the  Slag  Heap  have  undertaken  to  enter  into 
Agreements  with  a  Purchaser  of  the  Works. 

TENDERS  must  be  delivered  to  the  undersigned  at  Victoria 
Chambers,  Stoke-on-Trent,  not  later  than  12  o'clock  noon  on  Monday 
the  29th  inst.  The  highest  or  any  tender  will  not  necessarily  be 
accepted. 

For  Forms  and  Conditions  of  Tender,  Permission  to  view  Premises 
and  Stock-in-Trade,  and  for  inspection  of  Terms  of  Lease  and  Agreements 
apply  to  the  undersigned, 

F.    W.    CARDER, 

Chartered  Accountant, 

Receiver  for   Debenture   Holders. 
F.    GEEN    &    CO., 

Stoke-on-Trent. 
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INSTITUTION  OF  WATER  ENGINEERS. 


The  twentieth  annual  winter  meeting  will  be  held 
at  the  Geological  Society's  apartments,  Burlington 
House,  W.,  on  Friday,  December  10th.  commencing 
at  2.30  p.m.  A  discussion  will  be  invited  on  "  Tlie 
Necessity  for  Defining  the  Term  '  Domestic  Purposes  ' 
in  General  and  Private  Water  Acts." 

The  election  of  the  president  and  council  for  the 
year  191G-17,  also  tho  election  of  tlie  auditors  for  the 
year  191G  will  take  place  at  this  meeting. 

Percy  Griffith, 

Secrilari/. 


APPOINTMENTS  VACANT. 

Official  and  sibilar  advbstisbbbnts  ebcbivbd  up  to  4.30  p.m. 
on  ihursdavs  will  bb  insbeted  in  thb  following  day's  issue, 
but  those  responsible  lor  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tub  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  o/ 
eummaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  Ko.  101,6)  subject  to  later  con 
firmation  by  letter.  

ENGINEEK-IN-CHARGE.  —  November  22nd.— 
Thakeham  Rural  District  Council.  32s.  per  week. — 
Mr.  Percy  Ayling,  clerk.  Council  Offices,  Storrington, 
Sussex. 

EIRE  BRIGADE  SUPERINTENDENT.— November 
26th.— Merton  Urban  District  Council.  £100— £140  i>er 
annum. — Mr.  0.  J.  Mountfield,  clerk,  Kingston-road, 
Merton. 

BOROUGH  SURVEYOR.— December  13th.— Strat- 
ford-upon-Avon Corporation. — Mr.  R.  Lunn,  town 
clerk. 

STEAM  ROLLER  DRIVER.— Bromsgrove  Rural 
District  Ccruncil. — Mr.  Chas.  E.  Cox,  highway  sur- 
veyor, Clent,  near  Stourbridge. 

DRAWING  OFFICE  ASSISTANTS.— In  a  Govern- 
ment Department  (London).  £150  per  annum. — Box 
No.  -154,  care  of  Streets,  8  Serle-street,  London,  W.C. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  sikil/.r  advertisebbnts  received  up  to  4.30  p.b. 
on  thursdays  will  be  inserted  in  tbs  following  day's  issue, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  The  Surveyor  office  by  noon 
on  WEDNESDAYS  to  ens ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 


Buildings. 

LAN-\RK. — November  25th.— For  the  execution  of 
digger,  brick,  concrete,  joiner,  glazier,  slater, 
plumber,  gasfitter,  plaster,  and. painter  work  in  con- 
nection with  the  erection  of  150  dwellings,  for  the 
District  Committee  of  tlie  Middle  Ward. — Me.«srs. 
Shearer  &  Marr,  219  St.  Vincent-street,  Glasgow. 

ASHTON-UNDER-LYNE.— November  29th.— For  one 
100-gallon  pneumatic  ejector  for  humus  slvidge,  for 
the  coi'ijoration. — Mr.  J.  Rowbottom,  engineer.  Town 
Hall. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council.— Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

Engineering:   Iron  and  Steel. 

DUNDEE.— November  23rd.— For  the  construction 
of  steel  roof  span  for  the  new  city  hall,  for  the  cor- 
poration.—Mr.  J.  Thomson,  city  architect. 

KIRKCALDY.— November  24th.  — For  supplying 
1-,600  tons  of  dry,  sand-cast  iron  pipes,  and  special 
castings  from  12  to  6  in.  diameter,  for  the  Kirkcaldy 
District  Committee. — Mes-'-^rs.  J.  &  A.  Leslie  &  Reid, 
engineers,  72a  George-street,  Edinburgh. 

CHIPPENHAiM.— November  25th.— For  sale,  a  15- 
tfin  sleam  roller,  with  Morrison's  scarifier  attached. 
— Mr.  A.  H.  Lapham,  surveyor,  Corsham,  Wilts. 

MANCHESTER.— November  26th.— For  the  supply 
and  erection  of  a  steam  heater  to  drying-rooms;  also 
at  Baguley  sanatorium  of  ten  drying-horses  and  steam 
heater,  for  the  Sanitary  Committee. — City  Architect, 
Town  Hall. 

SALFORD.— November  29th.— For  the  supply  of 
manganese  steel  crossings,  for  the  corporation. — 
General  Manager,  Corporation  Tramways,  32  Black- 
friars-street,  Salford. 

ATHENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the   undertakings  necessary 


for  the  water  supply,  and  laying  a  distributing  sys- 
tem.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.G. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  tho  Board  of  Trade,  73  Basinghall-street 
London,  E.G. 

Roads. 

WELLINGTON.— November  22nd.— For  steam  roll- 
ing and  scarifying,  for  the  urban  district  council. — 
Mr.  W.  H.  Ham,  clerk,  26  High-street. 

EDMONTON.— NovemVier  22nd.— For  the  supply  of 
about  100  tons  of  tarred  slag  macadam  and  tarred 
granite  macadam,  for  the  urban  district  council. — 
Air.  C.  Brown,  engineer.  Town  Hall. 

WANDSWORTH.— November  22nd.  — For  making 
up  and  paving  Heathfield-road,  for  the  borough 
<'iiiuicil. — Mr.  P.  Dodd,  lx)rough  engineer,  56  East-hill. 
Wandsworth,   S.W. 

ROMFORD.— November  23rd.— For  the  supply  of 
.550  tons  of  broken  granite,  for  the  urban  district 
council. — The  Surveyor,  Council  Oflices,  Market-place, 
Romford. 

EPSOM.— November  21th— 30th.— For  the  supply  of 
about  35,0ilO  gallons  of  dehydrated  tar,  and  80,000 
gallons  of  refined  tar  in  barrels  or  tank  wagons, 
for  the  rural  district  council. — ^Mr.  T.  E.  Ware,  sur- 
veyor, W.ili.-rliiH-ioad,  Epsom. 

WAKWICK.'^I I  IKE.— November  25th.— For  the  sup- 
ply of  ri'ad  niati'iial,  broken  and  unbroken,  and  tarred 
macadam,  for  the  county  council. — Mr.  John  Willmot, 
county  surveyor,  6  Waterloo-street,  Birmingham. 

MERTON.— November  26th.— For  the  supply  of 
broken  granite,  for  the  urban  district  council. — Mr. 
G.  Jerram,  surveyor.  Council  Offices,  Kingsiton-road, 
Merton,  S.W. 

WOMBWELL.— November  27th.— For  the  supply  of 
road  materials,  &c.,  for  the  urban  district  council. — 
!\Ir.  P.  M.  Walker,  clerk. 

WHITLEY.— November  29th.— For  the  supply  of 
team  labour  for  various  departments,  for  the  urban 
district  council. — Mr.  A.  J.  Rousell,  surveyor,  Whit- 
ley .Bay,  Northumberland. 

HAMPTON  WICK.— December  3rd.— For  the  sup- 
ply of  about  200  yds.  of  granite,  for  the  urban  district 
council.— The  Surveyor,  Council  Offices,  High-street, 
Hanii)ton  Wick. 

BRENTFORD.— December  4th.— For  the  supply  of 
200  yds.  of  blue  Guernsey  or  other  approved  granite, 
for  the  urban  district  council. — Mr.  J.  W.  Croxford. 
surveyor,  Clifden  House,  Boston-road,  Brentford. 

GLANFORD  BRIGG.— December  4th.— For  making 
up  certain  street.^  and  back  roads,  for  the  rural  dis- 
trict council. — Mr.  W.  H.  Buttrick,  engineer.  High- 
street,   Scunit.horpe. 

SKEGNESS. — For  constructing  surface-water  sewer 
and  road  foundations,  for  tlie  urban  district  council. 
— The  Surveyor. 

FINCHLEY. — For  the  supply  in  barrels  of  about 
55,000  gallons  of  tar,  and  gritting  material,  for  the 
urban  district  council. — Engineer  and  Surveyor, 
Council  Offices. 

Sanitary. 

MANCHESTER.— November  22nd.  — For  the  con- 
struction of  2-in.  stoneware  pipe  sewers  in  certain 
streets,  for  the  corporation. — City  'Surveyor. 

AUDENSHAW.— November  23rd.— For  hiring  horse 
and  man  for  the  removal  of  refuse,  for  the  urban 
district  council. — Chairman,  Sanitary  Committee, 
2  Guide-lane,  Audenshaw',  Lanes. 

FLAXTON. — November  25th. — For  removing  and 
disposing  of  refuse  in  the  village  of  Strensall,  for  the 
rural  district  council. — Mr.  J.  White,  sanitary  in^ 
speotor,  4  New-street,  York. 

GLASGOW. — November  27th. — For  the  construction 
of  pipe  sewers  and  roads,  for  the  corporation. — Office 
of  Public  Works,  64  Cochrane-street. 

PRESTWICH.— November  29th.— For  the  construc- 
tion of  a  12-ixi.  sewer,  for  the  urban  district  council. 
— The    Surveyor,   Chester  Bank. 

SPALDING. — December  4th. — For  work  in  connec- 
tion with  the  disposal  of  sewage,  for  the  board  of 
guardians. — ^Mr.  H.   Stanley  Maples,  clerk. 

GILDERSOME.— December  6th.  — For  emptying 
and  cleansing  ashpits,  for  the  urban  district  council. 
—The  Surveyor,  Council  Offices. 
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GHEPPING  WYCOMBE.— December  6th.— For  the 
supply  of  stoneware  pipes,  for  the  corporation. — Mr. 
T.  J.  Kushhrooke,  borough  surveyor. 

Stores. 

CHATHAM.— November  24th.— For  the  supply  of 
goods  and  materials,  for  the  corporation. — Borough 
Surveyor,  Town  Hall. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granit«  max:adam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestcne  macadam,  and  brushes,  for 
the  urban  district  council.— Mr.  C.  P.  Hodgson,  sur- 
veyor. 

EHONDDA.— November  30th.— For  the  supply  of 
stoneware  pipes  for  sewers  and  surface-water,  bass 
brooms,  rotary  brushes,  ironmongery,  picks,  shovels, 
road  sorai)ers,  tools,  steel  standards,  iron  castings, 
street  gratings,  manhole  covers,  paving,  kerb,  chan- 
nel, pitching  and  coping,  Portland  cement,  granite 
road  macadam,  and  limestone  macadam,  for  the 
urban  district  council. — Mr.  E.  H.  Barber,  engineer 
and  surveyor.  Council  Offices,  Pentre,  Rhondda. 

NOTTINGHAM.— Decenil>er  2nd.— For  the  supply 
of  l>lue  bricks,  stoneware  pipes,  castings,  iron  gullies. 
Yorkshire  flags,  kerb,  granite  setts,  broken  granite, 
ironstone  slag,  chippings,  river  gravel,  ironmongery, 
and  refined  tar,  for  the  corporation. — Jlr.  A.  Brown, 
city  engineer. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Sdrveyob  reader) 
with  a  view  to  making  the  information  given  under  thi» 
head  as  complete  and  accurate  as  possible. 


•  Accepted.  t  Eecommended  for  acceptance. 

I  Provisionally  accepted. 

TWICKENHAM. — The  following  tenders  have  been  accepted 
by  the  urban  district  council  :— 

Alexandra  Paving  Stone  Company,  Limited. — Supply  and 
delivery  at  Twickenham  Station  of  600  yds.  super,  of 
2-in.  Alexandra  stone  paving  slabs,  at  3s.  4d.  per  yard 
super. 

Kiiwe  &  Mitchell.— One  large  load  (about  100  yds.)  of  grauite 
siftings,  delivered  alongside  at  Church  drawdock,  at 
15s.  lOd.  per  cubic  yard. 

Lcyland  Motors  (1914),  Limited.— Supplying  and  fitting  weld- 
less  steel  tyre,  set  of  fetloes,  bolts,  and  bush  to  hind 
wheel,  and  new  weldless  tyre  to  front  wheel  of  steam 
wagon,  at  £16  7s.,  plus  10  per  cent. 

G.  &  T.  Gravestock.— Repairs  to  tip-carts  (Nos.  30  to  40 
inclusive),  as  per  detailed  specification,  at  £56  8s.  9d. ; 
rebuilding  new  body  to  No.  21  dust  van,  as  per  detailed 
specification,  at  £18  IDs. 

G.  Slark. — Supply  and  delivery  of  twenty-four  dozen 
chemically-treated  pure  Bahia  bass  bi'ooms,  as  per 
sample,  at  £37  la.   7d, 

W.  &  F.  Archer. — Delivery  of  two  dozen  24-in.  mixed  wire 
and  bass  brooms,  medium  texture,  complete  with 
handles  and  iron  stays,  at  6s.  9d.  each,  plus  10  per  cent. 


Ar 


id  Feather. — Supply  and  delivery  of  210  gallons  of  dis- 
infectant fluid,  guaranteed  eciual  in  germicidal  efficiency 
to  pure  carbolic  acid,  at  Is.  2d.  per  gallon. 


BLAST 

FURNACE 

SLAG 

From  14  cwt.  to  24  cwt,  pa'  tublo  yard 


•*  \^^^ 


■M 


^ 


Supplied  from  Vs  in.  upwards. 
FREE  FROM  DUST.  REQUIRES 
NO  WASHING.  PROVED  AFTER 
9  YEARS'  WORKING  NOT  TO 
DISINTEGRATE,  and  to  give  ex- 
cellent effluent. 


aOHN   FREAKLEY  &  CO.,  Ltd.,  *=°"^\^„T,fi"f.Jl."x?"xirxoi«. 


s— ' '  Freakle  y,  Tipton." 
e— No.  3  Tipton. 


ROAD  IViAKING 

REINFORCE    CONCRETE    ROADS    WITH 

EXPANDED      METAL 


rOET    TALBOT:   Roadway  . 


Colliery  Workiug.s,  Mar^'am  Park.       Mr.  Willu 


THE    EXPANDED    METAL    COMPANY,    LTD. 

(Patentees  and   Manufacturers  of  Expanded   Metal.) 

Head   Office  :     YORK    MANSION,    YORK    STREET,    WESTMINSTER,    LONDON,    S.W. 

WorKs  :    STRANTON    WORKS,    WEST    HARTLEPOOL. 
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MEETINGS. 


Secretaries  and  others  will  oblige  by  sendina  early  notice  of 
dates  ot  forthcoming  meetings. 


NOVEMBER. 

27.— Institution  of  Municipal  Engineers :  Annual  General 
Meeting  in  London. 

DECEMBER. 

1.— Institute  of  Sanitary  Engineers  :  Dr.  W.  E.  Adeney  on 
"  The  Disposal  of  Sewa.se  by  Dilution  :  A  Bio-Ohemical 
Method." 

4.— Institution  ot  Municipal  and  County  Engineers  :  Eastern 
Sub-District  Meeting  at  Bury  St.  Edmunds. 

9.— Association    of    Managers  of    Sewage    Disposal  Works  : 

Annual  Meeting,  Holboru  Restaurant.      3  p.m. 
10.— Institution  of   Water  Engineers  :   Annual   Winter  Meet- 
ing,  Burlington  House.   W.      2.30  p.m. 


APPOINTMENTS   OPEN. 

BR  0  il  S  G  R  O  V  B    RURAL    DISTRICT 
COUNCIL. 
STEAM    ROLLER    DRIVER. 

The     above     Council     invite     applications     for     tiie 
appointment  ot  Driver  of  Steam  Road  Roller. 

Applications,    stating     age,    experience,    and     wages 
recfuired,   accompanied  by  copies  of  two  recent  testi- 
monials,  to  be  sent  to  the  undersigned. 
CHAS.  E.  COX, 

Highway  Surveyor. 
Surveyor's  Office, 
Clent,  near  Stourbridge. 

November  9,  1915.  (2,700) 


APPOINTMENTS   WANTED. 


/^ENERAL  ASSISTANT  (Municipal  Engineer- 
^^  ing)  seeks  re-engagement;  14  years'  experience  in 
Provincial  Office  (pop.  125,000).  in  all  branches. 
Beyond  Military  age.  —  Box  1,544,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,  E.C.         (2,757) 


TENDERS   WANTED. 


T>OROUGH  OF  ASHTON-UNDER-LYNE. 
-*-*  SEWAGE    DISPOSAL   WORKS 

RECONSTRUCTION. 

The  Corporation  are  prepared  to  receive  Tenders 
for  one  lOO-gallon  Pneumatic  Ejector  for  Humus 
Sludge. 

Specification  and  all  jiarticulars  can  lie  obtained 
from  the  Engineer,  Mr.  J.  Rowbottoni,  Town  HaU, 
A  sliton-iuider-Ly  ne. 

Tenders,  in  official  envelopes,  to  be  delivered  to 
tlie  undersignied  not  later  than  first  post  on  November 
29,  1915. 

The  lowest  or  any  Tender  will  not  nece.-;sarily  be 
accepted. 

J.  NEAL, 

Borough  Coniplrollei'. 
Town  Hall 

,\sliton-undcr-Lyne. 

November  15,  1915.  ('2,766) 

OTLET  URBAN  DISTRICT  COUNCIL. 
The     above    Council     are     prepared    to    receive 
Tenders   for   the   following    Materials    for    the    vear 
ending  March  31st,  1917:  — 

1.     Setts,   Kerbs   and   Flags. 
•2.    Granite  Macadam. 
■.i.    Pitch   and  Tar. 
4.     Shig  Diist. 
:").     Tar-macadam. 

6.  Limestone  Macadam. 

7.  Brushes. 

S|iccifications  and  Forms  of  Tender  can  be  obtained 
from  Mr.  C.  P.  Hodgson,  Surveyor  to  the  Council, 
and  to  whom  Tenders  must  be  sent  not  later  than 
Friday,  the  31st  day  of  December,  1915.    ■ 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  anv  Tender. 

C.   J.   F.   ATKINSON, 


(2,765) 


Clerl 


Before  placing  your  order  for 
Municipal  Vehicles  obtain  par- 
ticulars of  "  Hallforci  "  Motor 
Wagons,  which  have  given 
complete  satisfaction  to  many 
;         Municipal    Authorities.        : 


HALLFORD 

MUNICIPAL  MOTOR  WAGONS 

Combined  Street  Watering  &  Dust  Collecting  Carts^  Tipping 
WagonS;  Tower  Wagons,  Prison  Vans,  Fire  Tenders,    &c. 


WRITE  FOR  CATALOGUE  "L"  FOR  FULL  PAB.TICU)LARS. 


10  ST.  SWITHIN'S  LANE, 
LONDON,  E.C. 


J.&  E.  HALL, 


LTD. 


DARTFORO, 

KENT. 
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Minutes  of  Proceadlnga^ 


Electricity 
Supply. 


The  inaugural  address  de- 
livered last  week  by  ilr. 
Charles  Spai'ks,  the  new  presi- 
dent of  the  Institution  of  Electrical  Engineers, 
consisted  in  the  main  of  a  very  able  revie^v  of 
the  history  and  present  position  of  electricity 
supply  in  this  country.  It  is  difficult  to  realise 
in  these  days,  when  electricity  plays  such  a  large 
part  in  our  daily  life,  that  it  was  only  in  1879 
that  the  electric  supply  industry  became  possible 
by  the  invention  of  the  carbon  filament  lamp. 
The  new  industry  was  not  treated  very  kindly  by 
Parliament,  tbe'^actual  effect  of  the  early  legis- 
lation— intended,  no  doubt,  in  the  public  inte- 
vesfc — being  to  stifle  rather  than  to  develop  it. 
Indeed,  while  electricity  supply  was  being  put 
upon  a  commercial  basis  in  America  and  on 
the  Continent,  manufacturers  in  Great  Britain, 
unable  to  proceed  with  the  equipment  of  under- 
takings operating  under  statutory  powers,  had 
either  to  turn  their  attention  to  the  equipment 
of  separate  works  with  lighting  and  power,  or  to 
operate  without  statutory  powers  by  using  over- 
head wires,  permission  for  these  being  secured  by 
private  wayleaves  of  uncertain  tenure.  By  this 
method  of  development  the  electric  supply  in- 
dustry was  started  on  misound  lines  in  this  country, 
and  the  effects  of  this  false  start  are  still  felt. 
Nowhere,  perhaps,  is  this  more  true  than  in  the 
Metropolis.  This  area  has  been  sub-divided 
between  so  many  electrical  undertakings  that  the 
question  of  general  supply  cannot  be  considered 
from  an  engineering  point  of  view.  The  present 
position  arises  through  a  series  of  initial  mistakes, 
and  futtu-6  improvoiiient  is  more  a  matter  of 
adjusting  numerous  municipal  and  other  vested 
interests  than  an  engineering  question.  In  view 
of  the  successful  results  obtained  in  this  country 
outside  the  Metropolis  by  concentration  and  the 
recognised  practice  of  the  rest  of  the  world  in 
allo«-ing  one  authority  to  operate  over  a  large  aa-ea 
from  a  minimum  number  of  power  stations,  there 
is  little  to  be  said  on  the  London  question  from 
an  engineering  point  of  view.  Mr.  Sparks,  how- 
ever, pointed  out  two  practical  difliculties.  First, 
owing  to  the  large  sums  invested  by  a  nurnber 
of  separate  undertakings  in  small  power  stations 
and  special  distributing  systems,  any  con-iiro- 
hensive  scheme  must  suffer  a  disadvantage  in  the 
first  instance  due  to  the  added  cost  of  new  high- 
pressure  network  and  conversion  plant.  Second, 
reliability  of  supply  being  of  the  first  importance. 


and  of  fai'  greater  importance  than  the  supply  at 
a  minimum  cost,  it  woidd  be  unsafe  to  supply 
the  Metropolis  from  a  few  stations. 

Having  traced  the  main  engineering  features 
which  have  contributed  to  improved  results  since 
the  passing  of  the  Electric  Lighting  Act  of  1888, 
Mr.  Sparks  concluded  his  address  by  indicating 
some  of  the  main  directions  in  which  future 
development  may  be  looked  for.  In  the  first 
place  he  pointed  out  that  general  development 
may  be  expected  owing  to  the  mcreasing  realisa- 
tion of  the  necessity  for  economising  the  national 
fuel  supply.  Hitherto  the  economical  use  of  fuel 
has  been  hindered  in  this  country  by  its  low 
price.  Only  a  fraction  of  the  total  coal  consumed 
is  at  present  used  for  centralised  sources  of  supply 
of  power  and  iieat,  and  the  principal  futtu-e 
economy  in  fuel  will  be  found  in  the  increasing 
use  of  such  centralised  supply  so  as  to  avoid 
waste  in  the  consumption  of  coal.  Mr.  Sparks 
was  very  optimistic  in  regard  to  the  futm'e  of 
lighting,  and  said  that,  apart  from  hygienic 
reasons,  ib  rs  certain  that  electricity  will  prevail 
more  and  more  as  an  illuminant  owing  to  the 
greater  number  of  candle-power  hours  that  can  be 
obtained  from  a  ton  of  coal  by  using  electricity 
as  compared  with  gas.  If  it  be  suggested  that 
farther  improvements  in  tJie  gas  mantle  will 
equalise  matters,  it  must  be  remembered  that 
olectricitv  is  more  than  holding  its  own  in  the 
matter  of  improved  lamps.  Finally,  in  speaking 
of  domestic  uses,  I\Ir.  Sparks  pointed  out  that 
there  is  no  section  of  the  general  supply  that 
opens  up  greater  possibilities  than  electric  cook- 
ing and  heating,  since  at  a  low  estimate  the  units 
required  for  these  purposes  would  be  ten  times 
those  required  for  lightuig.  Moreover,  a  develop 
ment  in  this  direction  would  utilise  to  much 
greater  advantage  the  distributing  mains  in  resi- 
dential areas,  which  ai'e  at  present  only  fully 
loaded  dm'ing  a  few  hours  each  day.  As  a  whole, 
the  address  was  based  upon  the  long  view  which 
characterises  the  statesman,  and  it  was  received 
with  great  attention  and  interest. 


From  tests  made  some  time 
ago  it  appeared  that  the  limit 
of  economy  in  the  construction 
of  percolating  filters  was  reached  with  an  effective 
depth  of  9  ft.      Since  that  time  the  investigations 


Deep  Percolating 
Filters. 


538 


THE     SURVEYOR     AND     MUNICIPAL  November  26    1015 


carried  out  by  Mr.  H.  W.  Clark,  chemist  in 
charge  of  the  I^a^^-rence  (Mass.)  Experiment 
Station,  indicated  that  a  filter  10  ft.  deep  could 
deal  with  sewage  at  a  rate  at  least  six  or  seven 
times  as  great  as  a  filter  4  ft.  in  depth,  and  still 
produce  an  effluent  as  well  purified  as  the  effluent 
from  the  shallow  filter.  Later  investigations 
have  sho^vl■l  that  the  reasons  foi-  this  unexpected 
difference  in  the  capacity  of  shallot^"  and  deep 
filters  are  connected  with  the  holding  up  of  the 
liquid  in  the  interstitial  spaces  of  the  filter  and 
its  displacement  by  the  fresh  sewage  applied  at 
the  siu-face.  These  reasons,  and  the  methods  by 
which  they  were  discovei-ed,  are  described  very 
clearly  in  a  paper  pi'esented  by  Mr.  Clai-k  at  a 
recent  convention  of  the  American  Public  Health 
Association,  and  jirinted  on  another  page.  The 
methods  adopted  in  this  uivestigation  are 
extremely  interesting  and  conclusive,  and  the 
net*  result  is  that,  while  producing  effluents  of 
practically  identical  pui'ity,  a  filter  10  ft.  deep 
treated  the  sewage  at  the  rate  of  about  200  gallons 
per  cubic  yard  per  day,  while  a  6-ft.  deep  filter 
was  not  capable  of  dealing  M'ith  more  than  ahout 
80  gallons  per  cubic  yard. 

The  importance  of  these  experiments  cannot  be 
over-estimated,  as  it  opens  up  the  question  of 
the  best  manner  in  ^vhich  to  utilise  ample  fall  at 
a  sewage  works  where  it  is  available.  In  a 
number  of  such  cases  in  the  past  preference  has 
been  given  to  double  filtration  in  two  series  of 
comparatively  shallow  filters — say  each  5  ft.  in 
depth,  instead  of  one  series  of  filt-ers  10  ft.  in 
depth.  This  has,  of  course,  been  done  with  the 
view  of  producing  a  better  effluent  than  was  con- 
sidered possible  in  a  single  series  of  filtei's.  If, 
liowever,  Mr.  Clark's  figures  apply  generally,  the 
10-ft.  filter  can  deal  with  five  times  the  quantity 
treated  on  a  5-ft.  filter,  and,  if  the  volume 
delivered  to  a  10-ft.  filter  were  reduced  by  50  per 
c^nt  in  oi'der  to  secure  an  effluent  of  a  higher 
(juality,  a  single  series  of  10-ft.  filters  would  still 
deal  with  2h  times  the  quantity,  which  could  be 
treated  on  two  series  of  5-ft.  filters.  It  is  thus 
clear  that  for  a  given  volume  of  sewage  by  using 
a  single  series  of  10-ft.  filters  the  total  cubic 
capacity  would  be  only  two-fifths'  of  that  which 
^vould  be  required  if  tA\-o  series  of  5-ft.  filters  were 
constructed,  and  the  actual  saving  in  first  cost 
would  probably  amount  to  50  per  cent.  It  may 
be  argued  that  the  foregoing  deductions  apply 
only  to  American  sewa..ge,  or  even  only  to  the 
Lawrence  se^^•age,  but  the  differences  are  so  great 
that  it  is  fairly  certain  that  if  we  only  had  a 
similar  authority  in  this  country  capable  of  .carry- 
ing out  similar  investigations,  the  results  with 
English  sewage  xvould  be  very  similar.  Even  if 
they  fell  considerably  short  of  those  set  forth  by 
Mr.  Clai'k,  they  would  still  demonstrate  the  im- 
portance' of  giving  very  careful  consideration  to 
the  relative  capacity  of  deep  and  shallow  filters 
in  places  wliere  the  fall  available  is  sufficient  for 
either  to  be  adopted. 


Heavily  Loaded 

Wheels 
on  Highways. 


'i'lic  damage  caused  to  road 
surfaces  by  the  contact  of  the 
v'.hcels  of  vehicles  which  are  so 
heavily  loaded  as  to  cause 
excessive  pressure  has  become  so  serious  that  the 
problem  of  devising  some  remedy  for  the  evil  is 
one  of  great  urgency.  In  an  ai'ticle  which  he 
has  contributed  to  the  Journal  of  the  Institution 
of  Municipal  and  County  Engineers,  Mr.  A.  E. 
Collins,  the  city  engineer  of  Norwich,  approaches 
the  quastion  from  t>he  point  oi  view  of  improived 
wheel  construction,  and  gives  details  of  some 
ingenious  devices  which  he  has  designed  with 
the  object  of  automatically  securing  the  maxi- 
mum area  of  contact  between  tyre  and  road 
surface  independently  of  the  camber  of  the  road 
traversed.      It  is  evident  that  damage  to  roads 


from  the  cause  indicated  will  be  reduced  to  a 
minimum  if,  where  wide  wheels  are  necessary, 
they  can  be  so  constructed  or  mounted  as  to  press 
equally  upon  the  road  for  the  whole  width  of  the 
wheel."  As  Mr.  Collins  points  out,  indiaiiibber 
tyres,  provided  they  are  not  too  hard,  practically 
effect  this  distribution  on  roads  of  average  cross- 
section  or  camber,  whereas  wide  iron  or  steel 
tyres  only  do  so  on  roads  of  the  one  pai-ticular 
camber  they  are  m.ade  to  suit.  If  they  run  on 
a  road  of  greater  camber  they  will  run  on  their 
inner  edges,  so  causing  a  greatly  increased  inten- 
sity of  pressure  over  a  i-educed  area  of  contact, 
wliile  in  the  case  of  a  road  of  less  camber  a  similar 
result  is  in-oduced  at  the  outer  edges.  It  thus 
appears  that  if  road  surfaces  are  to  be  satis- 
factorily maintained  iron  or  steel  tyres  should  not 
be  permitted  where  they  exceed  a  certain  width 
(Mr.  Collins  puts  this  at  9  in.)  unless  the  wheels 
are  so  an-anged  as  to  adapt  themselves  to  the 
constant  variations  in  camber  which  they  are 
bound  to  encounter.  Mr.  Collins  proposes  to 
meet  this  difficulty  by  means  of  devices  the  aim 
of  which  is  to  permit  each  wheel  to  have  a  limited 
sideways  rocking  motion  enabling  the  tyre  to 
conform  with  the  cross-section  of  the  portion  of 
the  road  it  presses  upon.  He  gives  three  alter- 
native designs,  two  of  which  are  applicable  _  to 
cases  in  which  the  a.xle  of  the  wheel  on  one  side 
of  the  vehicle  is  not  connectetl  to  that  on  the 
other,  while  the  third  is  a.pplicable  to  a  vehicle 
having  a  propeller  drive.  There  can  be  no  doubt 
that  the  general  adoption  of  INIr.  Collins 's  ingeni- 
ous invention  would  result  in  the  saving  of  very 
largo  sums  which  are  at  present  expended  by 
highway  authorities  throughout  the  country,  and 
at  the  same  time  Avould  pennit  of  economies  to 
road  users  owing  to  the  greater  loads  wbicli  could 
be  can-icd  with  safety  and  convenience. 


,,,   .      „  ,,  ,. The     mvestigation     bv      Dr. 

Water  Pollution     .^  t-,  f     ji     '     r         i 

Alorgan     Kees,     ot     tUe     Local 

Government  Botu'd,  of  the 
causes  of  an  extensive  outbreak  of  diarrhcea  which 
occurred  recently  in  certain  parishes  in  the 
Blackwell  Rui'al  District,  pointed  clearly  to 
the  association  of  the  epidemic  with  a  pollution 
of  the  public  water  supply.  This  was  first 
regarded  with  suspicion,  because  the  two  parishes 
affected,  and  these  alone,  are  seciu-ed  by  a 
common  \\'ater  supply,  which  reaches  them  from 
a  service  reservoir  which  does  not  supply  any 
other  district.  But  the  way  in  which  this  sus- 
picion became  a  certainty  is  not  a  little  remark- 
able. It  apjjears  from  Dr.  Eees's  report  that  on 
Mai'ch  19th,  the  same  day  as  that  on  which  the 
medical  officer  was  informed  that  the  outbrealv 
was  increasing,  a  sewer  belonging  to  the  Huth- 
waite  Urban  District  Council,  and  crossing  over 
the  water  main  leading  from  Huthwaite  to  the 
Blackwell  Eural  District  some  50  yds.  west  of 
the  reservoir,  was  found,  on  excavation,  to  be 
fractured.  Its  condition  was  suspected  on 
March  17th  by  Mr.  Bostock,  the  surveyor  and 
inspector  of  nuisances  of  the  Huthwaite  Urban 
District,  who  found  on  that  date  sewage  over- 
flowing from  an  adjoining  road  gully.  The  matter 
was  reported  to  the  surveyor  of  the  Blackwell 
Rural  District  by  Mr.  Bost(x;k.  The  latter 
declined  responsibility  for  repair  of  the  sewer, 
alleging  that  the  sewer  which  was  laid  down  in 
1890  by  the  Huthwaite  Local  Board  had  given 
way  owing  to  neglect  on  the  part  of  the  Blackwell 
Rural  District  Council  to  give  proper  support  to 
the  sewer  at  the  time  when  their  water  main  was 
laid  down  in  1892.  To  avoid  unnecessary  delay 
Mr.  Silcock  promptly  and  riglitly  took  upon  him- 
self to  repair  the  sewer.  The  sewage  was  diverted 
by  temporarj-  means  on  March  19th,  but  some  days 
elapsed  before  the  sewer  was  fully  restored.     The 
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immediate  result  of  the  repair  of  this  sewer  was 
a  considerable  abatement  iu^the  epidemic,  and  it 
was  subsequently  demonstrated  beyond  doubt, 
that  the  sewage  had  been  tindiug  its  way  into  a 
defective  by-pass  which  \\'as  connected  with  the 
water  main.  The  complete  success  of  the  investi- 
gatiou  conducted  by  Dr.  Eees  affords  another 
eximiple  of  the  excellent  work  accomplished  by 
the  Local  Govenmient  Board  in  assisting  local 
anllioririo-;    in   eini'n'.-iiiir-;   of   llii^    kind. 


Crude  Tar 
on  Highways. 


In  IVliU'ch  last  a  circular  lettei' 
was  issued  by  the  lload  Board 
impressing  upon  local  autho- 
rities the  importance  of  usmg  only  retiued  or  dis- 
tilled tar  in  connection  with  works  of  road  inain- 
teuauce  and  improvenient.  The  reason  for  this 
reijuest  was  that  certain  tar  products  which  are 
obtained  by  the  distillation  of  the  crude  mate- 
rial ai'e  requu'ed  in  the  manufactm-e  of  explosives 
— a  matter  of  pai'amount  importance  at  the  pre- 
sent time.  It  has,  however,  now  been  found 
necessary  to  issue  further  circulai's  on  the  subject, 
and  these  have  been  tiddressed  to  coimty  councils 
and  to  both  urban  and  rui-al  authorities.  It 
appears  that  the  use  of  crude  tar  for  road  work 
still  continues  in  certain  districts,  and,  althougli 
this  is  mainly  attributed  to  the  fact  that  the  first 
request  was  made  at  a  time  when  road  taiTUig 
operations  hsid  either  commenced,  or  contracts 
had  been  entered  into  by  which  quantities  of  crude 
tai-  had  been  purchased,  it  is  felt  by  the  boai'd 
that  it  may  be  pai'tly  due  to  a  failure  on  the  jjart 
of  those  concerned  to  realise  the  importance  of 
the  matter.  It  is  now  made  clear  once  and  for 
all  that  the  continually  increasing  demands  for 
'  coal  tar  products  for  the  manufacture  of  explosives 
make  it  essential  that  no  possible  source  of  supi^ly 
of  the  crude  material  shall  be  overlooked.  The 
present  chculars,  which  have  been  issued  at  the 
instance  of  the  Ministry  of  Munitions,  caJl  upon 
every  highway  authority  to  see  that  aiTangemenls 
ai'6  promptly  made  which  shall  absolutely  prevent 
tiiL-  use  of  crude  tar-  upon  highways  and  footways 
during  the  continuance  of  the  wai",  whether  for 
spraying,  painting,  grouting,  or  the  manufacture 
of  taired  macadam,  taking  care  that,  if  the  latter 
material  be  supplied  by  contractors,  only  refined 
tar  shall  be  used  in  its  preparation.  This  is 
sufficiently  emphatic  and  comprehensive,  and 
once  the  need  is  realised  we  have  no  doubt  that 
municipal  engineers  and  surveyors  throughout 
the  couuti'v  will  loyally  co-operate  to  secure  the 
deshed  end. 


Main  Roads 
in  Ireland. 


Tlie  main  road  question  iu 
Ireland  would  seem  to  be  in  a 
state  of  Hux,  the  point  of  issue 
with  the  county  councils  being  whether,  so  far  as 
they  are  concerned,  they  should  be  abolished  and 
then-  maintenance  made  a  purely  district  chai-ge. 
The  Mayo  County  Council  decided  to  abolish  the 
main  roads,  but  before  doing  this  it  caused 
inquiries  to  be  made,  and  ascertained  that  in  six- 
teen counties  main  roads  had  been  abolished,  that 
nine  counties  continued  the  system,  while  eight 
counties  did  not  send  a  reply  te  the  communica- 
tion. The  subject  has  been  investigated  at  a 
I..ocal  Government  Board  inquiry  held  recently, 
and  it  was  m'ged  by  objectors  that  the  main  road 
system  rendered  the  bui'den  of  maintenance 
imequal.  On  the  other  hand  it  was  ai'gued  that 
v.'here  the  cost  of  maintaining  main  roads  fell 
upon  the  local  authority  an  injustice  was  created 
where  the  roads  were  used  mainly  by  through 
traffic.  The  point  with  respect  to  inequality  was 
pressed  by  the  county  siu-veyor  for  South  Mayo, 
Mr.  E.  K.  Dixon,  wlio  also  contended  that  from 
the  same  cause  direct  labour  sclieuics,  which  lie 


favours,  eajiuot  be  worked  successfully  in  the 
county  ai-ea.  In  the  circumstances  he  considers 
that  dhect  labour  schemes  should  be  cai'ried  out 
l)y  the  district  councils.  The  difficulties  of  the 
position — or  eccentricities,  whichever  you  please — 
lU-e  instiuiced  by  the  candid  declai-ation  of  the 
county  surveyor  for  North  Mayo,  Mr.  J.  J. 
Noonan,  that  it  was  mainly  a  case  of  robbing 
Peter  to  pay  Paid.  It  is  quite  natural,  of  course, 
tliat  such  an  anomalous  state  of  things  should  be 
keenly  resented  by  Peter,  to  whom  the  titness  of 
things  must  still  be  an  abiding  ideal.  How  such 
a  system  came  into  existence  it  is  not  for  us  to 
say.  Like  Topsy,  it  probably  "growed,"  and 
hKe  her  again  it  must  be  a  continuous  som'ce  of 
vexation  to  those  who  are  brought  into  contact 
with  it.  Mr.  A.  E.  Saunderson,  the  Local 
Government  Board  iuspector,  who  officiated  at 
the  inquiry,  may  be  expected  to  hud  a  remedy 
which,  if  not  perfect  or  scientific,  should  at  least 
be  more  logical  and  fair  than  the  existing  system. 
After  all,  there  are  examples  of  country  adminis- 
tration which,  if  not  quite  fiictionless,  are  still 
lireferablo  to  that  which  obtains  in  Ireland. 


The  War 

and  Engineering 

industry. 


l^ast  winter  a  series  of 
debates  was  held  at  the  Man- 
chester Engineers'  Club  to 
discuss  the  effect  of  the  war  on 
engineering  industry.  The  ultimate  result  was 
the  appointment  of  a  special  committee  to  con- 
sider the  whole  matter  and  to  report  fully  to  the 
elub.  This  commitee  has  now  presented  its 
report,  which  contains  detailed  recommendations 
for  the  fonnation  of  an  association  based  upoai  a 
recognition  of  the  interests  common  to  competing 
firms  and  common  also  to  employer  and 
employed.  It  is  suggested  that  the  association 
should  comjjrise  British  manufacturing  concerns 
in  all  branches  of  engineermg,  aim  at  the  in- 
clusion of  every  such  concern,  have  a  constitution 
giving  it  a  legal  status  fi-amed  on  broad  principles, 
and  possess  an  efficient  and  energetic  manage- 
ment. Such  an  association  would  speak  with  a 
powerful  collective  voice  in  matters  with  which 
Parliament  was  concerned,  would  assist  the 
Government  in  questions  connected  with  industry 
and  commerce,  and  would  bo  entitled  to  repre- 
sentation on  the  governing  bodies  of  universities 
and  tecliuical  colleges.  The  association  would 
not  trfido  in  any  way  whatever.  It  would  assist 
members  equally  and  without  distinction  in  the 
obtaining  of  business,  and  wo'uld  generally  act  in 
the  furthering  of  the-  interests  of  the  industi'y  as 
a  whole.  In  support  of  this  far-reaching  recom- 
aicndation,  the  special  committee  point  out  that 
they  ai'e  convinced  that  half  measui'es  would  not 
connnand  general  support,  and  that,  in  any  case, 
they  would  be  no  more  successful  in  the  future 
tluiii  they  have  been  before.  The  aim  is  not  an 
organisation  to  give  the  engineering  industry  some 
degree  of  help,  but  organisation  of  the  whole 
engineering  industry  that  it  may  help  itself. 


Housing  After  the  War.— The  provision  of  housing 
accouimodation  for  the  working  classes  after  tlie  war 
engaged  the  attention  of  a  conference  of  garden  city 
authorities  last  Friday.  The  eonference  was  held  to 
consider  what  .steps  .sliould  be  taken  in  view  of  the 
difficulties  in  regard  to  finance  and  the  provision  of 
material.  Mr.  Cecil  Harmsworth,  m.p.,  who  pre- 
sided, said  they  had  to  face  the  prospect  of  dear 
money,  possibly  dear  labour,  and,  for  some  time  at 
all  events,  having  regard  to  the  competition  that 
must  be  set  up  when  the  rebuilding  of  Belgium, 
parts  of  France  and  Poland  took  place,  dear  male- 
rial.  "Those  of  us  who  are  not  engaged  in  military 
service,"  added  Mr.  Harmsworth,  "cannot  do  better 
than  devote  our  energieis  to  making  every  possible 
prudent  and  far-sighted  plan  to  meet  the  condition 
of  affairs  that  will  arise  when,,  happily,  the  war 
conies  to  a  conehisinn." 
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Economy  of  Deep  Percolating  Fllters."^ 

By  II.    W.    CLAEJv,   Cheuiisi,  m   Cliargc  ol  tho   Jjawreiice,    .\lasri.,    Expeiiuieut   SLatiou. 


In  an  article  entitled  "  The  Depth  of  Filtering 
Material  and  Trickling  Filter  Efficiency,"  read  before 
the  Boston  Society  of  Civil  Engineers  last  winter,  I 
Ijresented  the  rate-efficiency  results  of  a  number  of 
trickling  filters  which  have  been  in  operation  at  the 
Lawrence  Experiment  Station  for  periods  of  froin 
two  to,  sixteen  years.  In  that  paper  I  showed  that, 
judging  from  the  Lawrence  data,  a  trickling  filter 
10  ft.  in  depth  could  receive  sewage  at  a  rate  at  least 
six  or  seven  times  as  great  as  a  trickling  -filter  4  ft. 
in  depth,  and  still  produce  an  effluent  purified  as  well 


cation,  contains  much  water  in  its  interstitial  spaces, 
some  of  the  applied  water  will,  especially  in  filters 
of  coarse  sand,  pass  by  the  held  interstitial  water 
instead  of  pushing  it  before  it,  and  appear  at  the  filter 
outlet  ahead  of  a  large  percentage  of  the  held  water. 
This  held  water  is  really  partly  interstitial  water 
and  partly  absorbed  water — that  is,  water  held  or 
absorbed  by  the  organic  matter  lodged  in  the  filters. 
Now  the  rate  and  purification  results  in  the  opera- 
tion of  trickling  filters  of  different  depths  have  to  do 
with   this  flow  of  watei-,   and  the  pnigri-ssm-r.  vmrhirc  of 


,AvERAGE  Analyses  of  r'ji.rEii  Effluents,     Maklii-.Tune,  1L'15. 
(Pixrts  in  100,000.) 


Filter 

Depth  of 
filter 
(teet). 

Elite, 
gallons  per 
nore  daily. 

Ammonia,  nlbiiminoij. 

I'lilorin.-, 

Nitrogen   as 

Oxygen 
consumeil. 

Per  eeat 

of  sumj'les 

staljie. 

No. 

Free. 

Tot.nl. 

In  solution 

Nitrates. 

Nitrites. 

453 
451, 
455 

4 

8 
10 

490,375 

784,625 

1,471,250 

3,200,000 

1-6375 
1-8688 
1-6687 
1-7625 

•:i413 
■26(i3 
•3862 
•2623 

•2180 
•1880 
•2200 
•2040 

12.65 
12-55 
12-10 
11-85 

1-15 
l-ld 
1-45 
1^40 

•0045 
•0313 
•0007 
•0017 

2^30 
1-90 
2-25 
1-90 

80 
100 
100 
100 

as  the  effluent  from  the  shallow  filter.  Further,  a 
trickling  filter  10  ft.  in  depth  could  be  opeiated  at  a 
rate  at  least  five  times  as  great  as  a  5-ft.  trickling 
filter,  and  give  equal  purification  results.  That  is 
to  say,  doubling  the  depth  of  a  trickling  filter  increases 
its  rate-efficiency  at  least  five  times.  This  being  so, 
I  urged  the  great  economy  resulting  from  the  con- 
struction of  deep  instead  of  shallow  filters  of  this 
class. 

The  accompanying  table  illustrates  the  rate  and 
results  of  the  operation  at  Lawrence  of  four  trickling 
filters,  4,  6,  8  and  10  ft.  deep,  respectively. 

HYDRAULICS    OF    PILTEE    FLOW. 

After  looking  at  these  results,  the  question,  of 
course,  arises  as  to  the  cause  of  the  great  rate- 
efficiency  of  the  deeper  filters.  Why  should  a  filter 
10  it.  deep  allow  not  simply  a  rate  2^  times  as  great 
as  a  4-ft.  filter  with  equal  jiurification,  but  a  rate 
5  or  6  times  as  great  ?  The  explanation,  when  worked 
out,  is  comparatively  simple,  and  shows  these  striking 
results  to  be  due  simply  to  the  hydraulics  of  the  flow 
of  the  sev/age  through  the  filtering  material.  Twenty- 
five  years  ago,  in  tiie  special  report  of  tlie  Lawrence 


the  applied  wi(h  the  held  water  in  filters  of  broken 
stone  or  other  coarse  material,  and  with  filtering 
depths  valuing  in  the  cases  cited  in  this  paper  from 

4  ft.    to    10  ft.      In  the  early  work  only  sand    filters 

5  ft.  in  depth  were  studied. 

In  this  recent  work  I  have  revealed  a  factor  not 
noticed  in  the  sand  filter  studies  of  twenty-five  years 
ago,  which  affects  the  results  very  materially.  This 
is  the  simple  fact,  made  clear  by  the  recent  work, 
that  the  deeper  the  trickling  filter  up  to  a  certain 
point  the  greater  the  tendency  of  the  applied  water  to 
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Exneriment  Station,  the  flow  of  water  through  sand 
filters  was  described  (Special  Report  for  1890,  ' '  Puri- 
fication of  Sewage  and  AVater,"  by  Hiram  F.  Mills, 
C.E.,  page  18).  This  description,  based  upon  experi- 
ments then  made,  showed  that  when  water  or  sewage 
is  applied  to  a  sand  filter  which,  at  the  time  of  appli- 

«  Paper  presented  cit  Convention  of  American  Public  Health 
Association  and  reproduced  from  New  York  Enumecrmrj 
Jccoril. 


mix  or  mingle  with  the  held  water  instead  of  passing 
by  this  held  water.  This  tendency  to  mingle  as  the 
filter  depth  increases,  and  to  push  the  held  water 
toward  the  underdrains  is  great  enough  to  cause  a 
large  percentage  of  sewage  passing  through  a  10-ft. 
filter  to  be  not  simply  twice  as  long  in  passing  as 
through  a  5-ft.  filter,  but  five  or  six  times  as  long. 
Conversely,  the  rate  of  the  deep  filter  may,  on  account 
of  this  condition,  be  from  five  to  six  times  that  of  the 
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shallow  filter  with  equal  puiification   results.      This 
is  illustrated  by  the  accompanying  diagrams. 

EXPERIMENTS    AT    LAWRENXB. 

We  liave  on  these  diagrams  data  from  experiments 
made  by  me  at  Lawrence  in  regard  to  the  flow  through 
the  four  trickling  filters  ;  the  rate  and  purification 
results  are  shown  in  the  table  for  filters  4.52,  453,  4.54 
and  4-55,  which  are  4,  6,  S  and  10  ft.  deep  respectively. 
On  the  first  diagram  we  have  the  results  shown  when 
each  filter  was  being  operated  at  the  rate  of  1,000,000 
gallons  per  acre  daily.  In  order  to  determine  the 
time  of  passage  of  the  water  or  sewage  through  the 
filters  operated  at  this  i-ate.  and  the  degree  of  mingling 
of  ai>plied  and  held  sewage,  enough  salt  was  placed  at 
a  definite  time  in  the  applied  sewage  to  raise  the 
chlorine  100  parts  in  100,000,  this  amount,  of  course, 
being  readily  detected  in  the  filter  effluent.  Increased 
chlorine  in  the  effluent,  due  to  the  large  application, 
was  detected  with  equal  readiness. 

After  the  application  of  this  salt  sewage  to  each 
filter,  samples  of  the  effluent  were  collected  every  few 
minutes  for  tlie  determination  of  chlorine.  An  ex- 
amination of  the  diagrams  will  show  that  50  per  cent 
of  the  salt  sewage  applied  to  filter  452  appeared  at 
its  outlet  in  about  twelve  minutes  mingled  with  50  per 
cent  of  the  held  sewage — that  is,  the  chlorine  had 
increased  to  50  parts  or  more  in  100,000  parts.  With 
the  10-ft.  filter  operating  at  the  same  rate,  one  and 
three-quarter  hours  elapsed  before  an  effluent  contain- 
ing 50  per  cent  of  the  salt  sewage  reached  the  under- 
drains — that  is,  instead  of  being  two  and  a-half  times 
as  long,  or  thirty  minutes,  most  of  this  salt  sewage 
was  nine  times  as  long  in  passing  the  deep  as  in  pass- 
ing the  shallow  filter.  The  results  are  given  with 
four  filters,  and,  for  clearness,  the  flow  may  be  sum- 
marised as  follows : — 

RESULTS    SUMMARISED. 

With  a  4-ft.  filter,  as  stated,  50  per  cent  of  the 
salt  sewage  appeared  at  the  outlet  in  twelve  minutes, 
75  per  cent  in  eighteen  minutes,  and  the  remainder 
came  slowly  mingled  with  the  "  held  "  sewage  through 
many  hours.  With  filter  4.53,  G  ft.  in  depth,  50  per 
cent  appeared  in  eighteen  minutes,  75  per  cent  in 
forty-two  minutes,  and  the  remainder  appeared  as 
with  the  first  filt^T  mingled  with  the  held  sewage 
through  many  hours.  With  filter  4.54,  8  ft.  in  depth, 
the  elapsed  times  were  forty-eight  minutes  and  1^ 
hours  respectively,  while  with  the  10-ft.  filter,  as 
stated,  the  elapsed  times  were  1|  hours  and  3^  liours 
respectively. 

In  other  words,  with  equal  rates  of  operation,  50 
per  cent  of  the  sewage  applied  to  the  4-ft.  filter 
reaches  the  filter  outlet  mingled  with  50  per  cent  of 
the  held  sewage  twelve  minutes  after  its  application, 
while  with  the  10-ft.  filter  125  minutes  elapse  before 
50  per  cent  of  the  applied  salt  sewage  reached  the 
filter  outlet  mingled  with  60  per  cent  of  the  held 
sewage. 

It  follows,  then,  that  at  this  rate,  1,000,000  gallons 
per  <icre  daily,  50  per  cent  of  the  sewage  is  subjected 
at  the  most  to  only  twelve  minutes  bacterial  action  in 
the  4-ft.  filter,  while  in  the  filter  10  ft.  deep,  50  per 
cent  receives,  at  the  most,  12.5  minutes  bacterial 
action. 

Now  to  reverse  the  application  of  the  data  gained 
in  this  way,  these  four  filters  were  operated  at  rates 
of  500,000,  800,000,  1,600,000  and  2,500,000  gallons 
per  acre  daily  at  the  time  of  a  second  experiment. 
Applying  salt  sewage  as  before,  and  collecting  and 
determining  the  chlorine  iti  samples  from  the  outlets 
made  clear,  it  will  be  seen  by  an  examination  of  the 
diagrams,  that  with  these  rates  the  applied  and  held 
sewage  were  about  equally  intermingled,  and  henca 
were  about  equal  periods  of  time  in  passing  through 
each  filter.  Through  the  shallow  filter  operating  at 
a  rate  of  .500,000  gallons  per  acre  daily,  50  per  cent 
of  the  salt  sewage  appeared  in  fifty  minutes  ;  through 
the  6-ft.  filter,  operating  at  a  rate  of  800.000  gallons 
per  acre  daily,  50  per  cent  appeared  in  fifty-five 
minutes  ;  through  the  8-ft.  filter,  operating  at  a  rate 
of  1,-500,000  gallons  per  acre  daily,  a  little  divergence 
was  noted  owing  perhaps  to  slight  clogging  in  this 
filter,  as  50  per  cent  of  the  applied  salt  sewage  was 
seventy-seven  minutes  in  reaching  the  filter  outlet, 
but  through  the  10-ft-  filter,  operating  at  a  rate  of 
2.-500,000  gallons  per  acre  daily,  50  per  cent  of  the 
salt  sewage  reached  the  filter  outlet  in  1  hour — that 
is,  filter  4-55,  2^  times  as  deep  as  filter  4-52,  and 
operated  at  a  rate  6  times  as  great,  gives  equal  time 
for  sewage  purification  to  occur  as  given  by  the 
shallow  filter  operating  at  one-fifth  the  rate,  and  hence 
equal  purification.      It  is  evident,  moreover,  from  the 


diagrams  that  the  rate  of  the  deep  filter  could  have 
been  at  least  3,000,000  gallons  per  acre  daily. 

These  results  show  very  clearly  the  reasons  for  the 
great  economy  of  deep  compared  with  shallow  trick- 
ling filters.  These  filters  are  constructed  of  stone 
between  |  in.  and  1^  in.  in  diameter.  Filters  of 
larger  or  smaller  stone  allow  differing  times  of  passage 
and  degree  of  intermingling ;  hence  different  but  com- 
parative results. 


MUNICIPAL  WORK  IN  COLOMBO. 


ACTING    WORKS    ENGINEER'S    REPORT. 

There  is  mu-ch  interesting  reading  in  tlie  annual 
report  of  the  Municipality  of  Colombo  for  1913-14,  a 
oopy  of  which  has  just  come  to  hand.  It  appears 
from  a  statement  of  the  chairman  of  the  council, 
Mr.  R.  W.  Byrde,  that  the  period  under  review  has 
been  a  momentous  one.  It  has  witnessed  a  series 
of  misfortunes  following  one  after  another  in  quick 
suocess-on.  At  the  commencement  of  the  period  the 
city  was  visited  by  an  outbreak  of  cholera,  and  then 
by  disastrous  floods.  These  were  followed  by  the 
appearance  in  January,  1914,  of  plague,  and  later  by 
an  extremely  severe  attack  of  rinderpest  and  also  of 
foot-and-mouth  disease  among  the  cattle.  The  finan- 
cial position  of  the  council  has  become  more  and 
more  involved.  The  heavy  drain  upon  its  resources 
by  the  payment  of  the  steadily  increasing  amount 
for  interest  and  sinking  fund  charges  on  the  drainage 
loan  prevents  tlie  taking  up  of  any  new  works,  and 
seriously  handicaps  the  maintenance  of  existing 
works.  In  1914  His  Excellency  the  Governor  ap- 
pointed a  commission  to  inquire  into  and  report  on 
the  affairs,  financial  and  otherwise,  of  the  Munici- 
pality of  Colombo,  and  it  is  hoped  that  the  commis- 
sion may  be  able  to  devise  some  means  of  relieving 
the  financial  stringency. 

One  of  the  most  imi^ortant  works  to  be  carried  out 
is  tlie  erection  of  a  town  hall  capable  of  accommo- 
dating the  wliole  of  the  municipal  staff.  This,  states 
Mr.  Byrde,  is  desirable  from  many  points  of  view, 
but  more  especially  in  order  to  secure  a  greater  de- 
gree of  centralisation  and  control,  which  would  oon- 
duc©  more  towards  efficiency  and  economy  than  is 
at.  present  possible  under  the  existing  arrangements. 

With  regard  to  road  improvements,  apart  from  the 
question  of  new  roads,  it  is  considered  to  be  most 
important  that  every  opportunity  should  be  taken 
to  improve  the  existing  roads  by  laying  down  granite 
setts,  and  by  the  provision  of  kerbs,  channels,  and 
gullies.  The  granite  setts,  by  taking  the  heavy 
buUoek-cart  traffic,  prolong  the  life  of  the  road. 
The  provision  of  kerbs,  channels,  and  gullies  is  bene- 
ficial from  a  sanitary  point  of  view,  as  tliey  do  away 
with  the  old-fashioned  deep  drains  and  make  use  of 
the  new  sewers. 

Mr.  Byrde  proceeds :  "  Before  improvements  can 
be  effected  by  town  planning  and  housing  schemes, 
it  is  essential  that  more  effective  legislation  should 
l>e  introduced  and  the  law  brought  into  line  with 
that  in  other  countries.  The  outbreak  of  plague 
called  attention  to  the  necessity  of  the  introduction 
of  such  legislation.  To  meet  the  wants  of  the  muni- 
cipalities and  local  boards  of  the  island.  Government 
has  drafted  a  Bill,  which  has  been  framed  after  a 
consideration  of  the  law  existing  in  Great  Britain, 
India,  and  the  principal  Colonies.  The  important 
points  involved  are :  (a) — (1)  The  securing  of  an  ade- 
quate supply  of  light  and  air  to  every  room  used 
lor  human  habitation;  (2)  the  remedying  of  existing 
insanitary  conditions;  (3)  the  prevention  of  the 
creation  of  fresh  insanitary  areas.  (6)  The  provision 
of  (1)  main  thoroughfares  capable  of  taking  the  traffic 
of  the  future;  (2)  intermediate  streets  opening  up  the 
intervening  blocks  of  land  so  as  to  secure  their  de- 
velopment as  building  sites.  There  is  plenty  of  land 
still  available  in  Colombo  for  building  purposes,  but 
progress  is  retarded  owing  to  the  lack  of  frontage  on 
streets  and  the  present  inaccessibility  of  the  sites. 
The  council  requires  to  have  a  greater  control  over 
tile  opening  up  of  land  and  the  laying  out  and 
making  up  of  private  streets,  so  that  private  enter- 
prise may  l>e  brought  into  accord  with  a  clearly 
defined  plan  of  general  policy." 

A  flood  in  1913  was  the  highest  of  which  the  muni- 
cipality has  a  record.  It  inflicted  great  hardship  on 
the  inhabitants  of  the  districts  submerged,  and  also 
resulted  in  a  heavy  pecuniary  loss  to  the  council  in 
the  repair  of  the  damages  caused.  It  also  imperilled 
the  safety  of  the  water  supply  to  the  city,  one  main 
being  washed   away   and   the  other  being  in   a  very 
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•critical  position.  The  laying  of  the  new  30-in.  main, 
which  is  being  carried  out  by  Mr.  W.  M.  Thyne, 
waterworks  engineer,  will  prevent  the  water  supply 
being  again  placed  in  such  a  serious  predicament. 

The  Mansergh  system  of  drainage  has  been  steadily 
pushed  forward.  Some  106  miles'  of  sewers  have  Iseen 
laid.  Mr.  Ernest  JIansergh  paid  a  visit  to  Colombo 
in  February,  1914,  and  was  present  at  a  meeting  of 
council,  at"  which  he  answered  a  series  of  ques- 
tions with  regard  to  the  system.  His  scheme  has 
been  modified  to  bring  it  more  into  line  with  existing 
conditions  and  the  recommendations  of  the  city 
sanitation  engineeer,  Mr.  Cox.     Mr.  Byrde  remarks: 

"  It  is  to  be  regretted  that  private  owners  have  not 
more  readily  adopted  the  new  system  and  connected 
their  houses  with  the  sewers,  but  the  introduction  of 
water-carriage  latrines  and  tipping  depots  enable  a 
considerable  use  to  be  made  of  tlie  sewers  already 
laid.  The  adoption  of  a  liquid  disinfectant  in  place 
of  coir  has  removed  any  objection  which  existed  to 
the  establishment  of  the  tipping  depots.  The  policy 
of  the  council  should  be  directed  to  the  erection  of 
these  depots  in  different  parts  of  the  city,  as  being 
one  of  the  first  steps  towards  the  abolition  of  tlie 
Narahenpita  depot.  Mr.  Cox  has  been  engaged  in  a 
series  of  experiments  at  the  Madampitiya  treatment 
works,  the  result  of  which  will  have  an  important 
bearing  upon  the  future  policy  to  be  adopted  with 
regard  to  drainage  of  Colombo.  They  have  also  the 
merit  of  being  the  fir.st  of  the  kind  conducted  in  the 
East,  and  accordingly  have  great  scientifi<-  vahie." 


In  his  report  for  the  year  Mr.  Clive  H.  Kilniister, 
the  acting  works  engineer,  states  that  the  total  ex- 
penditure on  all  services  was  Rs. 1,737,256-98,  showing 
a  yearly  decrease  of  Rs. 411,640-84  over  the  previous 
year,  or  26'22  per  cent  decrease,  compared  with  the 
previous  increase  of  38-9  per  cent. 

Mr.  Kilniister  observes  that  roads  were  maintained 
in  a  fair  condition,  but  that  there  is  still  room  for 
mucli  improvement. 

DUST    PREVENTION. 

Oil  fuel,  local  gasworks  tar,  and  Tarco  liave  again 
been  relied  on  and  have  given  satisfaction. 

Early  in  1913  a  private  individual  was,  at  the 
chairman's  request,  given  some  latitude  to  experi- 
ment upon  a  dust  layer,  which  he  alleged  had  been 
joatented  in  foreign  countries  and  had  given  satis- 
faction there.  The  damage  done  to  certain  road 
crusts  during  the  fortnight  of  the  experiment  and  the 
high  rates  did  not  warrant  any  extended  use  of  this 
"  specific,"  though  it  i>roved  a  dust  layer  for  a  short 
time.  The  average  cost  of  oiling,  tarring,  and  Tarco- 
ing  per  square  yard  is  32  cents,  61  cents,  and  Rs.1-28 
respectively 

The  following  figures  give  the  dust  and  mud  col- 
lected: In  1912,  57,860  loads  of  dust  and  mud  were 
collected.  For  the  jx;riod  of  twelve  months  from 
July.  1913.  to  June.  1914.  30,916  loads  were  collected— 
i.e.,  26.944  loads  less  than  in  the  1912  period.  This 
result  is  probably  due  to  dust  and  mud  preventive 
measures  being  employed. 

"During  my  visit  to  Western  'Australia,"  says  Mr. 
Kilmister,  "  the  city  engineer  of  Perth  gave  me  in- 
formation about  a  preparation  called  '  Kiton,"  which 
has  been  one  of  the  mo.st  successful  dust  palliatives 
employed  in  Australia.  I  obtained  twenty-five  sample 
l)arrels  to  experiment  with  in.  Colombo.  The  '  Kiton  ' 
has  been  laid  near  the  Eye  Hospital  and  is  being 
carefully  watched.  So  far  it  appears  to  he  satis- 
factory, but  I  am  not  prepared  to  give  a  definite 
opinion  mitil  several  months  have  elajDsed.  The 
method  of  application  of  the  '  Kiton '  and  preparation 
of  the  road  surface  is  quite  unique,  and  requires  skill 
and  the  careful  attention  of  a  responsible  officer 
if  the  result  is  to  be  a  success." 

GRANITE    SETT    PAVING. 

The  benefits  of  the  3i  miles  of  granite  sett  tracks 
now  laid,  says  Mr.  Kilniister.  speak  foi-  themselvees, 
and  more  of  these  tracks  are  urgently  needed.  The 
merits  of  and  reasons  for  the  large  extension  of 
road  paving  of  this  kind  have,  lie  adds,  again  and 
again  been  urged,  and  it  is  impossible  not  to  invite 
attention  once  again  to  them,  and  with  the  strongest 
possible  emphasis. 

SCAVENGING. 

A  very  considerable  decrease  in  the  cost  of  scaveng- 
ing is  mentioned  by  Mr.  Kilmister. 

The  reduction  in  the  daily  staff  is  due  to  organi- 
sation and  redistribution  of  the  labour.  Formerly 
the  labour  was  very  scattered,  and  the  overseers  in 


charge  could  not  exercise  proper  control  or  supervi- 
sion over  the  work.  With  a  view  to  facilitate  inspec- 
tion and  ensure  the  punctual  carrying  out  of  tne 
time  tables,  each  ward  has  been  divided  up  and  a 
gang  of  coolies  and  carts  apportioned  to  each  sec- 
tion. The  manner  in  which  this  arrangement  ha.-* 
been  carried  out  is  shown  in  the  printed  time  table 
of  every  ward.  The  number  of  coolies  and  carts  dis- 
tributed to  each  section  is  according  to  the  area  and 
population  of  the  district  to  be  served.  The  sections 
have  been  arranged  so  that  the  routes  taken  may 
form,  as  far  as  possible,  complete  circuits,  in  order 
that  there  may  be  no  unnecessary  movement  of  the 
scavenging  staff. 

Important  and  busy  thoroughfares  are  treated 
wherever  possible  first,  and  eacli  gang  has  to  take  a 
route,  so  that  the  carts  may  l-)ecome  full  up  when 
they  have  reached  that  portion  of  the  section  situ- 
ated nearest  to  the  refuse  destructor  or  tipping  depot. 

An  increase  in  the  rates  of  pay  was  brought  about 
by  the  recent  outbreak  of  plague,  when  nearly  all 
coolies  abandoned  work,  and  it  was  found  necessary 
to  offer  them  some  inducement  to  return.  Those 
coolies  who  were  in  receipt  of  40  cents  were  raised 
to  50  cents,  and  those  who  previously  received  more 
than  40  cents  were  granted  an  increase  of  5  cents  per 
diem. 

Although  the  average  number  of  cartloads  trans- 
ported daily  has  been  less  than  in  1912,  the  cost  per 
load  has  been  slightly  reduced,  \\-liich  is  due  to  better 
supervisioin  and  loading. 

A  table  shows  that,  in  spite  of  the  decrease  in  the 
luiinljer  of  loads  transported,  the  weight  of  rubbisli 
incinerated  at  the  refuse  destructor  has  considerably 
increased. 

This  increase  in  the  quantity  of  rubbish  tipped  at 
the  destructor  has  been  the  chief  cause  of  a  decrease 
in  the  cost  of  incineration — now  R.1-67 — of  57  cents 
per  ton. 

It  would  appear  that  neither  persuasion  nor  prose- 
cution will  make  people  take  the  trouble  to  keep  their 
refu.se  in  a  receptacle  ready  for  removal  instead  of 
throwing  it  on  to  the  street  or  into  the  drains,  and 
this  is  what  increases  the  difficulty  of  the  work. 
Some  trouble  is  experienced  in  the  removal  of  rubbish 
from  the  poorer  class  of  property.  Wliole  blocks  of 
tenements  either  have  no  bins  at  all,  or  perhaps  some 
small  receptacle  of  insufficient  capacity  for  the  pur- 
pose for  which  it  is  required.  The  consequence  is 
that  large  quantities  of  refuse  are  heaped  up  in 
places,  such  as  private  entrance  passages  to  tene- 
ments, which  municipal  carts  are  expected  to  collect 
and  remove. 

Two  self-tipping  carts,  twelve  iron  flushing  carts, 
and  twelve  iron  silt  oarts  were  constructed  during 
1914  and  put  into  use.  These  are  stated  to  be  a  con- 
siderable improvement  on  the  contractors'  decrepit 
wooden  carts.  The  contractors'  cart  service  is  a 
source  of  never-ending  worry  and  trouble,  and  is  the 
principal  cause  of  disorganisation  and  irregularities 
in  the  carrying  out  of  the  time  table.  The  carters 
who  are  supplied  with  the  carts  are  frequently 
changed,  and  are  chiefly  comixised  of  beggars  with 
little  experience  either  of  the  work  to  be  carried  out 
or  of  the  route  to  be  taken.  On  occasions  they  bolt 
away  and  leave  the  carts  on  the  streets  to  take  care 
of  them&el-ves.  The  bulls  which  are  supplied  by  the 
contractors,  generally  speaking,  are  of  a  very  poor 
quality,  and  the  majority  are  infected  with  some  kind 
of  disease. 

Sometimes  carts  do  not  attend  work  for  two  or 
three  days  at  a  stretch,  because  the  contractor  has 
been  unable  to  obtain  carters,  or  the  bulls  have  been 
.seized  by  the  .S.P.C.A.  inspectors. 

During  outbreak  of  cattle  disease,  such  as  rinder- 
pest, great  trouble  is  experienced  in  this  respect ; 
quite  recently  twenty  bulls  were  an-ested  in  one 
morning  from  three  wards,"  and  a  steam  tractor  had 
to  be  hurriedly  put  on  temporarily  to  take  their 
place.  Air  this  goes  to  show  the  necessity  for  the 
council  to  provide  its  own  transport. 

In  1912  the  rate  of  cart  hire  was  raised  from  R.l'lO 
to  R.r50  per  single-bullock  cart,  and  from  R.1-50  to 
Rs.2  per  double-bullock  cart,  which  was  the  chief 
cause  of  the  tremendous  increase  in  the  cost  of 
scavenging  that  year;  but  the  increased  price  has 
not  had  the  effect  of  improving  the  efficiency  of  the 
carters  or  the  quality  of  the  bulls  in  any  way. 

REFUSE    DESTR-OCIION. 

The  municipal  destructor  incinerates  on  an  average 
over  50  tons  of  refuse  a  day,  and  is  capable  of  con- 
suming 60  tons.  AH  the  refuse  in  the  city  is  now 
sent  to  it,  with  the  exception  of  that  of  two  wards 
wliich  are  too  far  awav  to  be  served. 


N.'ViMr-ir!  '20,  l!'ir>. 


AND   COUNTY  ENGINEER. 
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USE  OF  TAR  UPON  HIGHWAYS. 


ROAD    BOARD    CIRCULARS    TO   COUNTY,    URBAN    AND 
RURAL    COUNCILS. 

The  necessity  for  avoiding  the  use  of  crude  tar 
upon  roads  and  footpaths  is  once  more  emphasised 
in  circulars  which  were  sent  to  county,  urban  and 
rural  district  councils  last  week  by  Mr.  H.  P.  IMay- 
bury,  M.iNST.c.E.,  the  manager  and  engineer  to  the 
Road  Board.    These  are  reproduced  below: — 

CIRCUL.AR     TO     COUNTY     COUNCILS     AND     URBAN 
AriHORITIES. 

"  I  am  directed  by  the  Road  Board  to  refer  to 
their  circular  letter  of  March  last,  wherein  local 
authorities  were  asked  to  use  only  refined  or  dis- 
tilled tar  in  connection  with  their  road  maintenance 
and  improvement  works,  in  order  that  there  might 
be  no  waste  of  those  tar  products  required  in  the 
manufacture  of  explosives,  and  which  are  obtained 
by  the  distillation  of  crude  tar. 

"The  board  much  appreciate  the  readiness  mani- 
fested by  highway  authorities  generally  to  comply 
with  their  request,  and  are  satisfied  that,  as  a  result, 
a  hirgely  reduced  quantity  of  crude  tar  has  been 
used  upon  the  roads  in  the  past  sieason,  although 
they  are  advised  that  its  use  still  continues  in  cer- 
tain districts. 

"  This  is  no  doubt  partly  due  to  the  fact  that  the 
request  was  made  at  a  time  when  road  tarring 
operations  had  either  commenced,  or  contracts  had 
V>een  entered  into  by  which  quantities  of  crude  tar 
had  been  purchased,  and  partly  to  the  fact  that  the 
importance  of  the  request  was  insufficiently  realised. 

"  The  continually  increasing  demands  for  coal-tar 
liroducts  for  the  manufacture  of  explosives  make  it 
es.sential  that  no  possible  source  of  supply  of  the 
<rude  material  shall  be  overlooked,  and  the  board 
are  again  requested  by  the  Ministry  of  Miuiitions 
to  urge  highway  authorities  to  see  that  arrangements 
are  now  promptly  made  which  shall  absolutely  pre- 
vent the  use  of  crude  tar  upon  highways  and  foot- 
ways during  the  continuance  of  the  war,  whether 
for  spraying,  painting,  grouting,  or  the  manufacture 
of  tarred  macadam,  taking  care  that,  if  the  latter 
material  lie  supplied  by  contractors,  only  refined  tar 
.-hall  te  used  in  its  preparation. 

"The  board  are  confident  that  when  the  great 
national  importance  of  this  matter  is  understood  by 
liighway  authorities,  they  will  gladly  co-operate  with 
the  Ministry  of  Munitions,  and  will  (by  their  in- 
structions) ensure  that  all  tar,  or  tar  preparations, 
to  be  used  in  or  upon  road  works  shall  have  first 
l)een  freed  from  the  whole  of  the  benzol,  toluol,  and 
phenol  contents. 

"The  board  will  be  glad  if  you  will  kindly  furnish 
them  with  the  information  asked  for  on  the  attached 
sheet,  so  that  the  same  may  reach  them  not  later 
than  the  30th  instant." 

CIRCULAR     TO      RURAL     DISTRICT     COUNCILS. 

"  I  am  directed  by  the  Road  Board  to  inform  you 
that  they  have  again  been  requested  by  the  Ministry 
of  Munitions  of  War  to  communicate  with  all  high- 
way authorities,  with  a  view  to  securing  united 
action  to  prevent  the  use  of  crude  tar  upon  roads 
and  footpaths  during  the  continuance  of  the  war. 

"The  necessity  for  the  recovery  of  the  crude  tar 
products,  required  in  the  manufacture  of  explosives, 
is  so  great  and  urgent  that  no  effort  should  be 
spared  in  the  endeavour  to  see  that  all  tar  used  liy 
highway  authorities  has  been  refined  or  distilled, 
by  which  means  the  benzol,  toluol,  and  phenol  com- 
pounds are  made  available  for  use  by  the  Explosives 
Department  of  the  Government. 

"  Refined  tar  can  now  be  obtained  in  unlimited 
quantities,  at  reasonable  prices,  at  so  many  gas- 
works and  distilleries  that  the  board  are  confident 
that,  once  the  importance  of  the  matter  is  realised 
by  local  authorities,  they  will  gladly  co-operate  with 
the  Government  Departments,  and  issue  such  in- 
structions as  shall  effectually  prevent  the  u.se  of  all 
tar,  and  tar  preparations,  from  which  these  valuable 
and  es.sential  products  have  not  been  extracted. 

"  As-  you  doubtless  know,  the  Road  Board  have 
i.ssued  specifications  relating  to  tar  to  be  used  both 
for  spraying,  painting,  and  grouting,  and  the  manu- 
facture of  tarred  macadam,  and  if  future  purchases 
are  effected  in  accordance  therewith  your  authority 
will  have  the  satisfaction  of  knowing  that  they  are 
carrying  out  their  road-tarring  operations  with  mate- 
rial best  suited  for  the  purpo.se.  and  will,  at  the 
same  time,  have  succeeded  in  conserving  for  national 


purposes  the  products  which  are  now  so  urgently 
required. 

"  Further,  I  am  directed  to  send  you  the  attached 
list  of  questions,  and  to  express  the  hope  that  your 
coimcil  will  furnish  the  information  required,  so  as 
to  reach  the  board  not  later  than  the  30th  instant." 

Tlie  questions  referred  to  ask  for  a  statement  of 
the  quantity  of  refined  and  crude  tar  used  by  either 
direct  labour  or  contract  for  surface  dressing  (spray- 
ing, painting)  between  April  1st  and  September  30th 
last,  and  the  area  covered;  also  the  quantity  of  tar 
and  proprietary  material  emiiloyed  for  material 
coaled  or  grouted  during  the  year  1915-lG. 


CORRESPONDENCE. 

EiV   avrjp   01)   ndvff   ojj'i 

(One  man  does  not  see  everything.) 

— ECRirlDBS. 

MILITARY   ROAD   TERMS. 

To   the  Editor  of  The   Survevor. 

Sir,— In  your  issue  of  the  19th  inst.  your  contri- 
butor of  "Things  One  Would  Like  (o  Know"  gave 
some  illustrations  of  military  road  terms,  upon  the 
meaning  of  which  he  desired  information. 

So  far  as  I  can  gather  the  meaning  of  these  words 
are  as  follows  : — 

(1)  "  Salient  angles  "  probably  refers  to  the  outside 
apex  of  the  angles  of  a  road  which  has  a  sharp  curve 
in  it. 

(2)  "  An  Irish  bridge"  is  not  a  bridge  at  all,  but 
is  a  paved  channel  running  diagonally  across  the 
surface  of  a  road  to  carry  the  rain  water  from  the 
gutter  on  one  side  to  the  gutter  on  the  other  side  of 
the  road. 

(.3)  "  Fi-ench  drain  "  is  a  trench  filled  up  with  large 
htones  so  as  to  act  as  a  drain. 

(4)  "Gabions"  are  large  wicker  baskets  without 
toji  or  bottom  filled  with  stones  or  gravel,  sometimes 
used  as  drains  by  being  sunk  just  below  the  surface. 

(;j)  "  A  humped  road"  is  a  rather  clumsy  descrip- 
tion of  a  barrelled  road,  or  a  road  with  a  camber. 

(6)  "  Spitlock  lines."  These  are  apparently  shallow 
depressions  cut  into  the  surface  of  a  steep  road  in 
order  to  give  better  foothold. 

(7)  "  Soling  "  is  the  bottoming  or  strength  crust  of 
a  carriageway. 

(8)  "  Bcrms  "  are  the  verges,  or  unmetalled  tracks, 
left  at  the  sides  of  roads.  The  word  is  used  in  forti- 
fication work,  and  is  derived  from  the  French  word 
Imrmr,  a  border.  It  is  curious  to  note  that,  with  very 
ffc-w  exceptions,  nearly  all  military  teims  are  derived 
from  the  French.— Yours,  &c., 

MiLlTARIUM. 

Westminster,  S.W. 

November  22,   191.5. 


THE   SUPERINTENDENCE    OF    HOUSE    CONNECTlOiiS. 

To  the.   Editor  of  TuE   SuRVEYOH. 

Sir,— *Mlow  mc  to  thank  Mr.  Robert  S.  Scott  for 
his  letter  in  reply  to  my  query  re  the  above. 

It  is  concrete  evidence  of  this  nature  that  I  re- 
quire in  support  of  my  case,  and  if  other  surveyors 
who  occupy  positions  similar  to  that  described  in 
my  query  "would  be  good  enough  to  give  their  ex- 
periences, either  in  your  columns  or  to  me  per- 
sonally—through your  office— I  would  feel  very 
grateful  to  them. 

In  reply  to  the  latter  portion  of  your  corres- 
spondent's  letter,  the  dispute  in  question  refers  only 
to  drains  of  houses  already  occupied,  and  not  to  new 
buildings,  for  the  supervision  of  which  I  am  re- 
sponsible from  the  passing  of  the  plans  to  the 
issuing   of   the   final   certificate  of   npproval.— Yours. 

T. 
November  23,  1915. 


County     Down     Assistant     Surveyors.— The    Down 

County  Council  have  decided  to  i-rdnfc  the  number 
of  assistant  surveyors  to  six,  instead  of  twelve,  with 
a  salary  commencing  at  £200  a  year,  with  annual 
increments  of  £5,  rising  to  £250,  with  2d.  per  mile 
travelling  expenses.  It  is  proposed  to  offer  the  posi- 
tions to  the  assistants  in  the  order  of  seniority.  Those 
whose  ofRees  are  to  be  abolished  are  to  be  compensated. 
The  officials  concerned  strongly  object  to  the  pro- 
posals, which  they  consider  are  of  a  most  drastic 
nature,  and  they  have  appealed  for  protection  to  the 
Local  Government  Board. 
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Bognor  Hoyslng  Soheifies. 

By  OSWALD  A.  BRIDGES,  m.k.sa.n.i,,   i.ic.k.i.b  a.,  &c.,  K)igiiieer  and  Surveyor  to  the 
Urban  District  Council. 


Before  the  war  broke  out  numerous  local  authori- 
ties througboiit  the  country  were  considering 
schemes  for  the  erection  of  workmen's  dwellings 
whiolr  could  be  erected  at  a  reasonable  figure  and 
let  at  about  5s.  per  week.  Some  authorities  had 
commenced  building  operations,  and  others  had  only 
just  secured  the  land.  To  prove  what  extensive 
schemes  some  councils  had  in  contemplataon,  I  will 
mention  that  of  the  city  of  Lincoln,  where  60  acres 
had  been  purchased  solely  for  the  erection  of  work- 


by  contract,  at  a  cost  of  £2,700.  These  are  let  at 
5s.  6d.  per  week,  and  contain  sitting-room,  kitchen, 
scullery,  wash-house,  coals,  pantry,  and  water- 
closet  on  the  ground  floor,  and  thre«  bedrooms  on 
the  first   floor. 

So  well  were  these  houses  taken  up — almost  before 
they  were  ready — that  my  council  decided  to  build 
others  in  Gravits-lane,  to  let  at  4s.  6d.  per  week  each, 
and  to  contain  living  room,  scullery,  pantry,  coals, 
and  water-clcjet  on  the  groimd  floor,  and  three  bed- 
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(Cottages  in  top  view 


Bognor  Workmen's  Dwellings. 
let  at  4s.  6d.,  and  those  in  bottom  view  at  5s.  6cl.  per  week.) 


men's  dwellings.    This   scheme  would   by   now   have 
been  well  advanced  had  it  not  been  for  the  war. 

At  Bognor  the  housing  question  was  first  thought 
of  seventeen  years  ago,  when  the  urban  council 
purchased  sites  in  Ockley-road  for  six  cottages,  but 
only  built  two,  which  cost  £230  each  without  the 
land.  In  1912  the  matter  was  under  consideration 
ajjjain,  and  land  in  Sheepwash-lane  and  Gravits-lane 
— a  very  healthy  locality  on  the  outskirts  of  the  dis- 
trict, and  yet  within  easy  reach  of  the  town — 
was  purchased  for  £5  10s.  per  site  of  15  ft.  frontage, 
and  100  ft.  in  depth.  The  aspect  is  south-west,  and 
the  ground  is  in  a  charming,  well-wooded  district; 
from  the  biacks  of  the  bouses  a  fine  view  of  the 
South  Downs  is  obtainable,  and  in  front  lies  the 
village  of  Aldwick,  which  is  on  the  coast  line.  In 
Shcepwash-lane  the  council  erected  thirteen  cottages 


rooms  on  the  first  floor.  Tenders  were  invited  for  a 
block  of  twelve  cottages,  but  the  lowest  tender  was 
£179  2s.,  or  £29  2s.  above  the  amount  granted  by  the 
Local  Government  Board.  This  was  considered  ex- 
cessive, and  the  work  was  ultimately  done  depart- 
mentally,  which  was.  evidently  the  correct  course  to 
adopt,  for  the  cottages  were  built  for  under  £150 
each,  after  paying  all  expenses,  such  as  the  clerk  of 
works,  wages,  and  the  cost  of  loan.  The  council 
then  proceeded  to  erect  two  more  blocks,  of  eight  in 
each  block,  in  Gravits-lane,  by  direct  labour;  but, 
owing  to  difficulties  met  with  on  the  site,  in 
strengthening  the  foundations,  and  the  rise  in  the 
price  of  materials  and  labour,  owing  to  the  war,  the 
cost  of  these  cottages  went  up  to  £160  per  house,  for 
which  an  excess  loan  was  granted  by  the  Local 
Government  Board. 
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Although  the  eo\incil  purchased  ihe  entire  frontage 
ill  Sheepwash-lane  and  Gravits-lane  on  this  piece  of 
land,  which  made  sixty-four  sites,  only  forty-one 
cottages  have  been  erected,  the  remainder  of  the 
land  being  left  for  the  time  being  iintil  the  district 
is  more  developed.  A  valuable  site  was  then  pur- 
chased in  Linden-avenue,  this  having  1,000  ft.  of 
frontAge,  with  an  average  depth  of  90  ft.  in  a  road 
that  is  sewered,  kerbed,  channelled,  and  partly  made 
up.  The  cost  was  25s.  per  foot  frontage.  This  land 
is  connected  to  Sheepwash-lane  and  Victoria-drive, 
and  is  nearer  the  heart  of  the  town.  It  is  an  ideal 
position,  and  a  better  class  of  dwelling  was  to  have 


centre  of  the  road,  on  which  was  to  have  been  erected 
a  rustic  o-ctagoiiial  summer-house,  or  shelter  with  red- 
tiled  roof,  and  the  grounds  laid  out  and  planted. 
The  plans  and  scheme  had  been  before  the  Local 
Grovernment  Board  -and  the  inquiry  held,  and  every- 
thing was  in  readiness  to  commence,  the  sanction 
for  the  loan  only  being  awaited. 

As  ail  these  estates  are  situated  in  a  district  which 
was  but  thinly  populated,  and  the  suiTounding.s. 
l>eing  quite  of  a  rural  character,  the  buildings  have 
been  so  designed  as  to  be  made  pleasing  in  appear- 
ance, and  to  harmonise  with  the  localities.  The 
houses  are  all  built  with  11-in.  outside  hollow  walls. 


been  erected,  the  houses  being  estimated  to  cost 
£250,  and  to  let  at  7s.  6d.  i>er  week.  They  contain 
living-room,  kitchen,  scullery,  pantry,  coals,  and 
water-closet  on  the  ground  floor,  and  three  bedrooms 
and  bath-room  on  the  first  floor. 

The  council  had  obtained  sanction  to  build  four 
of  these  houses,  which  were  to  l>e  semi-detached, 
when  the  war  stopped  operations.  This  was  the 
cause  of  another  housing  scheme  being  placed  aside 
for  a  time.  The  council  had  agreed  to  purchase  a 
field  in  Sheepwash-lane,  containing  5i  acres,  upon 
which  were  to  have  l>een  erected  107  cottages,  to  let 
at  4s.  6d.  The  estate  was  to  have  been  laid  out  on 
garden  city    lines,    with    an    island    garden     in    the 


which  is  a  necessity  in  the  neighbourhood-;  but  even 
with  hollow  walls  care  must  be  taken  to  keep  the 
wall-ties  free  from  deposit  of  mortar,  otherwise  damp 
will  )>e  drawn  into  the  house,  where  these  ties  occur. 
A  good  way  to  prevent  this  from  taking  place  is  to 
u-se  a  li^n.  batten,  leaving  it  on  the  ties  to  catch 
all  deposits  of  mortar,  until  the  next  course  of  ties 
has  to  be  built  in,  when  it  can  be  easily  drawn  up 
the  cavity,  and  the  mortar  removed. 

Local  clamp  bricks  were  used  in  the  building  of  all 
cottages,  except  for  the  chimneys  and  the  lower 
l>ortion  of  the  buildings,  from  the  ground  to  the  first- 
floor  level,  where  South  Water  red-face  liricks  were 
used.    The  latter   are   a  very  good  weather-resisting 
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brick.  The  joists  were  pointed  in  cement,  and  the 
portion  above  was  cement-rendered  and  pebble- 
dashed.  Imitation  lialf-timbered  work  in  cement, 
with  lime  dash  panels,  was  introduced  at  intervals 
t.0   give    relief    to   the   lioni    of   the    hou><e,^.     "  Eose- 


cap ;  when  the  felt  is  all  on,  laths  (ordinary  sawn 
plasterers'  laths)  should  be  nailed  on  the  felt  verti- 
cally, 12  in.  apart.  The  tile  battens  can  then  be 
nailed  on,  and,  as  they  do  not  touch  the  felt,  any 
water   that   gets  through  the  tiles   will   have    a   fre*> 


mary"  roofing  tiles  of  a  sti-awberry  tint  were  used 
for  covering  the  roofs,  which  were  boarded  and 
ielted.  Care  slioiild  be  taken  in  putting  on  the  felt, 
ft  should  be  comnienced  at  the  foot  of  the  rafters, 
and    each    length    laid     longitudinallv    willi    a    3-in. 


passage  to  the  gutter,  :iiul  in  this  way  no  leaks  will 
occur  inside   the  cottages. 

All  chimneys  have  dampeourses  inserted  as 
they  rise  out  of  tlie  i-oof.  These  can  he  formed 
of  cement  or  slates,  and  have  sunk  gutters  and  lead 
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flashing.    I  am  of  opinion  that  lead  should  be  used 
everywhere  whei^e  necessary,  as  it  will  save  endless 
trouble  in  the  future. 
rii«»  flues  have  had  special   attention,   and   so   far 

1  liave  not  received  a  single  complaint  as  to  smoky 
fhimneys.  Nothing  is  worse  than  to  have  to  live  in 
a  room  wiUi  smoke  constantly  l>eiiig  emitted  from 
the  firephwe.  To  prevent,  this  I  have  bottle-nosed 
all  the  flues  and  carried  the  chinnieys  well  above 
tlie  roof,  and  fixed  30-in.  louvred  cliimney-pots  on 
each  flue — methods  whicli  I  have  always  found 
efficacious.  The  floors  are  laid  with  rebatetl  floor- 
ing, secret  nailed;  this  excludes  all  draught  on  the 
ground  floor,  and  in  the  case  of  the  first  floor  pre- 
vents dust  and  germs  finding  their  way  in  Ijetween 
the  joists.  But,  above  all,  the  ceilings  below  are 
never  discoloured  through  a  person  washing  the 
floor  above,  as  the  water  cannot  get  through  the 
rebated  joint  of  the  flooring. 

Picture  rails  are  used,  which  cost  but  very  little; 
li-in.  cost  3s.  6d.  per  100  ft.,  and  will  pay  for  tliem- 
selves  over  and  over  again  by  preventing  the  walls 
l>eing  knocked  about  by  nails  being  driven  in  indis- 
criminately. The  kitchen  dresser  has  been  made  a 
feature  in  each  cottage,  and  has  the  api)ea.rance  of 
quite  a  nice  piece  of  furniture.  It  has  a  double 
cupboard  fitted  with  shelves,  with  two  drawers 
above,  and  the  top  portion  fitted  with  IJ-in.  sashes 
to  keep  the  dust  from  the  crockeryware.  Another 
spacious  cupboard  is  fitted  on  the  other  siide  of  tlie 
fireplaces — a   great  convenience   to   the   cottager. 

The  window  frames  and  sashes  have  all  been  made 
to  detail,  and  every  precaution  taken  to  make  them 
weather-proof.  The  inside  doors  were  IJ  in.  in 
thickness,  moulded  both  sides  in  the  solid — i.e.,  the 
moulding  was  worked  on  tlie  stiles  and  rails — and 
the  panels  were  of  three-ply  wood,  which  will  pre- 
vent cracks  in  the  panels  occurring.  The  front  and 
back  doors  had  4-in.  by  3-in.  rebated  and  mouldc<l 
deal  frames,  with  oak  cills,  to  which  were  hung  2-in. 
framed  and  braced  doors,  with  a  large  glazed  panel 
in  each  case  in  the  upi)er  iX)rlion  to  let  in  light. 
The  doors  to  coals  and  water-closet  had  similar 
frames,  but  only   le<lged  and  traced  doors. 

The  cupboards  were  formed  with  IJ-ln.  square  and 
flat  pannelled  doors,  and  beaded  frames,  with  IJ-iu- 
tops.  All  shelves  were  of  IJ-in.  material,  fixed  to 
strong  l)earers.  The  window  boards  were  li-in.  and 
rounded.  The  door  and  window  linings  were  of  the 
same  thickness  material.  The  stairs  were  formed 
with  IJ^n.  strings,  1-in.  risers,  and  litin.  treads, 
with  l)ed  mould  under.  Deal  handrails  were  pro- 
vided on  one  side  of  the  stairs,  supported  on  wiought- 
iron  brackets,  let  4  in.  into  the  wall;  2-in.  deal 
mantel-shelves  were  provided  and  fixed  upon  wood 
supports,  let  into  the  brickwork  over  the  kitchen 
fireplaces.  The  plastering  was  all  done  with 
"  Serapbite,"  which  gives  a  very  smooth  surface  and 
takes  very  well  the  washable  distemi>er  with  which 
the  walls  are  coloured. 

The  window  cills,  hearths  and  steps  were  all 
formed  in  cement.  The  walls  of  sculleries,  water- 
closets,  pantries,  coals,  copper,  and  cupboards  were 
cement-rendered  to  ensure  durability.  The  floors  of 
water-closets,  pantries,  cupboards,  sculleries,  coals, 
and  yard  (for  a  distance  of  10  ft.,  extending  the 
whole  width  of  the  cottage)  were  formed  with  4  in. 
of  cement-concrete,  laid  upon  6  in.  of  brick  nibbish 
and  trowelled  smooth.  In  the  case  of  the  yard 
paving,  it  was  laid  with  a  fall  to  the  nearest  gully. 
so  as  to  take  quickly  away  any  water  falling  upon 
.such  area.  The  whole  of  the  site  (under  the  floors) 
was  similarly  treated,  but  the  concrete  was  not 
trowelled,  being  simply  brought  up  to  a  good  surface 
by  the  use  of  a  shovel.  The  sizes  of  scantlings  were 
as  follows — viz.,  plates,  4  in.  by  3  in.;  ground  joist, 
4  in.  by  2  in.;  first-floor  joists,  8  in.  by  2  in.; 
ceiling    joists,    4  in.    by    2  in.;     rafters,    4   in.    by 

2  in.;  purlins,  6  in.  by  3  in.;  ridge,  9  in.  by 
IJ  in.;  lintels,  4  in.  by  3  in.;  long  lintels,  6  in.  by 
4  in.;  barges,  9  in.  by  1^  in.;  and  facia  boards,  1  in. 
Portable  ranges,  fitted  with  ca.st-iron  backs  and 
sides,  and  cast-iron  smoke  pipes  were  also  used  in 
the  kitchen,  and  a  tiled  mantel  register  in  living- 
rooms  (these  were  only  fixed  in  the  5s.  6d.  houses); 
smaller  stoves  of  a  similar  type,  without  tiles,  were 
fixed  in  the  bedrooms. 

Ventilators  were  fixed  in  bedrooms  without  fire- 
places. The  gutters  w-ere  H  in.  half  round,  with 
3-in.  down-water  pipes.  Medium  weight  London 
County  Council  pattern  ventilating  pipes  were  used 
for  the  drainage  system,  with  caulked  lead  joints, 
and  fitted  with  galvanised  wire  t'lobes.  Tlie  locks 
were  all  rim-locks,  which  were  specially  selected  and 


had  Mace's  brass  furniture  fitted  to  them  to  preve;it 
the  knobs  continually  coming  off,  as  is  the  case  with 
ordinary  brass  furnitm-e;  21-oz.  English  sheet-glass 
was  used  for  all  windows,  except  those  which  were 
obscured,  where  white  Japanese  was  adopted.  The 
whole  of  the  internal  woodwork  is  finished  with 
Matsine,  coate<l  with  good  varnish,  which  is  inex- 
pensive and  will  last  for  years.  The  drains  are  so 
laid  that  each  system  of  a  block  of  buildings  can 
bo  efficiently  flushed  by  the  discharge  of  water  from 
a  water  cart. 

Six-inch  stoneware  socketed  pipes  were  used  for 
all  main  drains,  and  4-in.  ditto  for  all  connections, 
the  joints  of  whicli  were  formed  in  cement,  and 
tested  with  water  before  being  finally  filled  in.  The 
manholes  were  constructed  in  cement  with  local 
clamp  bricks,  and  were  all  rendered  in  cement;  each 
house  had  such  a  chamber,  in  which  there  was  fixed 
an  interceptor  and  fresh-air  inlet.  The  manholes 
were  double-sealed,  of  medium  weight. 

The  water-closets  were  of  the  "  wash  down " 
pedestal  type,  with  white  wood  seat,  and  fitted  with 
3-gaUon  flushing  cisterns  to  keep  the  drains  free. 
The  sinks  were  of  white  glazed  inside  and  cane  out. 
and  fitted  with  a  lJ4n.  lead  waste  pipe  and  "S" 
trap,  di.scharging  over  a  trapped  gully  outside  the 
cottage.    All  rain-water  pipes  discharged  over  gullies. 

Each  house  had  a  galvanised-iron  dustbin  with 
cover^  to  hold  6  cub.   ft. 

Tlie  fencing  in  front  of  cottages  was  of  the  "  open 
pale"  typo,  3  ft.  in  height,  2i  in.  by  J-in.  deal  pales, 
IJ  in.  apart,  securely  nailed  by  2-i.n.  galvanised  nails 
to  3-ih.  by  3-in.  deal  arris  rails,  attached  to  6-in.  by 
4-in.  larch  posts.  The  back  fences  we.re  vei-y  similar, 
but  were  close-boarded,  and  6  ft.  in  height.  The 
whole   were   tarred   before  and   after  fixing. 

Each  house  was  laid  with  gas  and  water  pipes;  in 
the  ease  of  the  gas  pii>e.s  the  local  gas  company  put 
in  the  iiii^es  free  of  cost,  and  supplied  the  gas  stove 
and  the  penny-in-the-slot  meter.  The  question  of 
providing  baths  in  each  hou.se  was  considered,  but 
after  making  inquiries  from  other  authorities  these 
were  left  out,  and  the  Local  Government  Board  did 
not  insist  upon  their  provision.  Where  the  work 
was  done  departmentally,  all  materials  that  were 
requiretl  were  advertised  for,  and  the  lowest  quo.ta- 
tions  accepted,  except  in  one  or  two  cases  where 
the  samples  did  not  come  up  to  the  requirements. 

Ln-i'al  clamp  bricks  are  obtainable  in  this  district 
very  cheaply— viz.,  2r)s.  per  1,000,  carted  on  to  the 
works.  The  facing  bricks  cost  47s.  6d.  per  1,000  at 
the  station.  Pit  sand  cost,  about  6s.  per  ton  on  the 
job.  Bricklayers'  wages  are  7id.  per  hour, 
plasterers'  8d.,  carpenters'  7id.,  painters'  7d., 
and  labourers'  SJd.  A  clerk  of  works  was  in 
charge  of  the  work,  and  was  responsible  for 
everything  from  the  time  the  men  started  until  they 
left  off.  The  money  for  land  and  buildings  was  bor- 
rowed from  the  Public  Works  Loan  Board  at  3i  per 
cent,  the  land  loan,  to  be  repayable  in  eighty,  and 
that  for  the  houses  in  sixty  years.  For  repairs.  &c., 
we  allow  12i  per  cent,  and  make  a  profit  of  £1  per 
house  per  annum.  The  rents  are  collected  every 
Monday  morning,  without  fail. 

[The  accompanying  photoprapliic  views  of  the 
dwellings  erected  at  Bognor  by  the  author  of  tlie 
fori'going  article  api>eared  in  our  pages  on  Octol>er 
1st  last.-Ed.l 


Municipal  Expenditure  in  Scotland.— The  Secretary 
fur  Scotland  was  asked  in  the  House  of  Commons  on 
ths  11th  inst.  whether  a  circular  was  issued  in  August 
by  the  Local  Government  Board  of  Scotland  advising 
local  authorities  to  curtail  expenditure  on  parks,  re- 
creation grounds,  libraries,  street  lighting,  and  other 
objects,  with  the  object  of  reducing  local  rates  in  view 
of  the  increased  Imperial  taxation  due  to  the  war ;  if 
so,  would  he  say  how  many  local  authorities  responded 
to  that  circular  by  reduction  of  their  rates  ;  and  would 
he  give  the  names  of  the  local  authorities,  if  any, 
that  had  increased  their  local  rates,  notwithstanding 
the  appeal  of  his  department.  Mr.  McKinnon  Wood 
stated  that,  following  an  earlier  circular  dealing  with 
another  asjiect  of  the  same  subject,  the  circular 
referred  to  was  issued  in  August  to  some  2,000  local 
authorities  throughout  Scotland  rating  for  all  kinds 
of  local  purposes,  including  those  specified  by  his  lion, 
friend.  He  could  not  give  a  detailed  reply  on  the 
points  suggested  without  the  issue  of  a  further  circular 
asking  for  specific  information,  and  he  did  not  think 
the  time  for  such  action  had  yet  arrived.  They  must 
give  a  little  time.  They  could  not  tell  in  the  follow- 
ing week  whether  the  circular  had  been  effective  in 
reducing  the  rates. 
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Law  Notes. 


The  Editor  will  be  pleased  to  answer  any  questions  ajjecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  side  only)  sitould  be  addressed  to  "  Tlie  Editor," 
at  the  of/ice  of  The  Surveyor,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  tlteir 
names    to    be    published    s\ould    also    furnish    a    "  nom    de 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  cliagrauis 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  direct  reproduction— i.e.,  without 
re  •  drawing  or  amendment.  Unless  these  conditions 
are  complied  with  we  cannot  undertakei  to  reply  to 
queries. 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctioc  words  as  noms  de  plume.  The  letter  X,  com 
binalwns  such  as  X.i.Z.,  and  words  such  as  "engineer" 
and  "surveycr,"  should  never  be  used. 


Highways  :  Taking  Materials  for  Repair. — 
"Stencil"  writes:  (1)  A  very  considerable  diver- 
gence of  opinion  appears  to  exist  in  my  district  re- 
garding the  right  of  Road  Trustees  to  take  materials 
under  sec.  80,  Schedule  C,  Roads  and  Bridges  (Scot- 
land) Act,  1878,  a.nd  in  i.)aTticular  with  regard  to  the 
interpretation  of  the  phrase,  "  where  materials  have 
previously  been  in  use  to  be  taken,"  which  I  take  it 
applies  only  to  "  enclosed  land."  In  one  case  I  have 
what  I  consider  undiisijutable  evidence  that  a  cer- 
tain quarry  in  "enclosed  land" — pasture — has  been 
worked  more  or  less  regidarly  by  the  Road  Trustees 
for  upwards  of  forty  years,  men  being  still  alive  who 
worked  in  the  quarry,  while  others  can  testify  to 
seeing  the  quarry  worked  for  the  Road  Trustees  forty 
to  fifty  years  ago.-  The  proprietor  of  the  ground  has 
■asked  me  to  produce  my  "authority"  for,  taking 
metal  from  this  quarry.  I  have  replied  that  my 
authority  is  the  above-mentioned  sec.  80,  and  that 
the  quarry  i^  a  place  "where  materials  have  been 
previously  in  use  to  be  taken,"  and  that  I  am  not 
aware  that  any  further  authority  is  required.  The 
proprietor  states  that  I  must  produce  an  "  autho- 
rity "  granted  by  the  estate  for  the  opening  of  the 
quarry,  but  my  conteaition  is  that  the  quarry,  having 
been  in  use  when  I  took  up  duty  here  in  1904,  and 
for  many  years  prior  to  that  date,  no  such  authority 
is  required.  See  Graham  v.  Soad  Trustees  of  Jteii- 
frewshire,  1851.  Irrespective  of  the  prescriptive  right 
which,  in  my  opinion,  forty  years'  occupation  of  the 
quarry  would  give,  I  shall  be  much  obliged  to  have 
your  opinion  on  the  facts  .stated,  as  also  in  the  case 
of  a  quarry  which  had  been  worked  for,  say,  ten 
years  previous  to  this  date.  (2)  What  powers  have 
Road  Trustees  to  take  gravel  or  boidders  from  river 
beds  and  from  the  foreshores,  where  the  approaches 
thereto  are  fenced  and  unfenced  ?  (3)  Who  is  re- 
sponsible for  the  damage  caused  by  under- 
mining of  roads  and  retaining  walls  by  rabbits? 
Whose  property  are  the  rabbits .'  Have  the  Road 
Trustees  the  right  to  kill  and  dispose  of  the  rabbits  ? 
The  roads  where  the  damage  has  taken  place  are 
both   fenced   and  unfenced. 

(1)  The  case  referred  to  (Graham  v.  Renfrewshire  Road 
Trustees,  1851.  13  Sc.  Sess.  Cases,  2nd  Series)  appears  to 
support  the  contention  of  the  querist.  It  was  there  held 
that,  in  order  to  be  freed  from  the  necessity  of  giving  tlie 
notice  required  by  sec.  80  in  the  case  of  inclosed  land,  it 
is  suiiicient  for  the  trustees  to  prove  that  there  has  been 
previous  use  within  the  meaning  of  the  section  with  the 
knowledge  and  sanction  of  the  occupier,  and  without 
hindrance  from  the  proprietor  of  the  ground.  As  Lord 
Cockburn  said.  "  The  statute  proceeds  on  the  fact  of  legal 
use,  but  that  fact  may  take  place  without  a  written  notice." 
and  presumably  also  without  a  written  authority.  (2)  In 
the  case  of  tidal  navigable  rivers,  both  bed  and  foreshore 
are  by  law  vested  prima  facie  in  the  Crown.  In  the  case  of 
non-tidal,  whether  navigable  or  not,  the  bed  and  banks  are 
the  property  of  the  riparian  owners  (see  Green's  Encyclo- 
psedia  of  Scots  Law.  Tit.  "  River  ").  We  are  aware  of  no 
direct  statutory  power  to  road  trustees  to  take  gravel  or 
boulders  from  bed  or  foreshore  in  either  case.  A  very 
limited  knowledge  of  Scotch  law  leads  us  to  refrain  from 
offering  any  more  definite  opinion  on  this  question.  (3)  See 
the  latter  part  of  our  answer  to  (2). 


Deposit  of  Plans  :  Obstruction  to  Highway. — 
"  Bon-acord "  writes :  I  forward  copy  of  building 
by-laws  in  force  in  this  district,  and  shall  be  glad  if 
you  will  advise  me  on  the  following  points:  (1)  By- 
law 88.  relating  to  the  deposit  of  plans  for  new 
building,  provides:  "Every  i>erson  who  shall  in- 
tend to  erect  a  building  .  .  .  shall  cause  to  be  de- 
posited plans  ...  in  which  the  building  shall  be 
so  described  as  to  show  whether  it  is  intended  to  be 
used  as  a  dwelling-house  or  otherwise."  In  the 
above  circumstances,  I  contend  that,  whatever 
building  any  person  may  intend  to  erect,  he  must 
submit  plans  of  it.  Am  I  right?  Part  II.  of  the 
Public  Health  A-cts  Amendment  Act,  sees.  22-25,  has 
been  adopted  by  my  council.  I  rely  on  sec.  23  in 
my  contention,  as  well  as  our  by-laws.  In  the  case 
in  point  a  person  has  erected  a  large  shed  in  his 
back    yard.    One   end    abuts   on   the   adjoining    pro- 


perty boundary,  and  one  side  joins  another  building 
in  the  same  curtilage.  (2)  A  9-ft.  wide  field-gate 
abutting  on  a  district  road,  and  3  ft.  9  in.  high,  is 
tils  entrance  to  an  acknowledged  footpath,  but  the 
owner  keeps  this  gate  entrance  chained  and  locked. 
My  contention  is  that,  owing  to  the  said  gateway 
being  locked,  it  is  an  obstruction  within  the  mean- 
ing of  the  Highways  Act.    Am  I  right  ? 

(1)  By-law  88  requires  that  "  every  person  who  shall 
intend  to  erect  a  buildinij  "  shall  deposit  plans,  &c.,  but 
inn^nnK-fi  -i-^  by-laws  as  to  structure  can  only  be  made  qttd 
"  t!  ■    ■."  it  m.ay  be  assumed  that  for  the  purposes 

of     '    - I.;*  word  "  building  "  in  by-law  88  is  equivalent 

to  i,  ,,  inni  ins,"  and  the  by-law  requires  the  deposit  of 
pluuo.  ^vc.  lii  tlie  case  of  every  "new  building."  As  to  the 
meaning  of  "new  building,"  see  the  reply  to  "Venus"  in 
our  issue  of  October  15th  last.  (2)  An  obstruction  on  a 
highway  may  be  lawful  if  the  highway  was  dedicated 
subject  to  it,  and  it  is  strong  evidence  that  this  was  so  if 
the  obstruction  has  existed  in  its  present  condition  as  far 
back  as  living  memory  goes.  .\ny  obstruction  erected  sub- 
sequent to  dedication  is  unlawful. 


By-laws  :    Rear  Space. — "  R.   W."   writes :    I   shall 
be  glad  if  you  will  say  whether  the  distance  across 


the  rear  space  of  a  dwelling-house  should  be  mea- 
sured between  points  A — A  on  sketch  or  points  B — B. 
Although  the  height  of  the  main  building  determines  the 
distance  across  the  f'pen  space,  we  think  that  the  distance 
should  be  measured  from  the  rearmost  wall,  whether  of  a 
back  addition  or  otherwise.  Thus,  in  the  case  shown  on 
the  sketch,  it  should  be  measured  between  the  points  A  A. 


Receipt  for  Wages:  Necessity  for  Stamp. — 
"Puzzled"  writes:  I  should  be  glad  to  hear  your 
opinion  of  the  following:  Certain  council  employees 
have  in  the  past  been  in  receipt  of  a  weekly  wage, 
which  has  on  occasion,  with  overtime,  readied  above 
.£2,  and  for  which  the  auditor  has  demanded  a 
.■iiamped  receipt.  The  men  are  now  paid  by  the  hour, 
and  as  the  weekly  payments  are  a  series  of  hourly 
payments,  will  you  please  inform  me  if  a  stamped 
receipt  is  still  necessary  for  a  sum  exceeding  £2  ? 
I  might  add  that  I  have  taken  part  in  the  payment 
of  wages  in  another  part  of  the  country,  but  a  stamped 
receipt  was  never  demanded  in  such  circumstances. 

The  Stamp  Act.  1891,  imposes  a  duty  of  one  penny  upon 
every  "  receipt  ;z:iven  for,  or  tipon  the  payment  of.  money 
amounting  to  LI  or  tipwards,"  while  by  section  103  a  penalty 
is  provided  if  any  person,  "  upon  a  payment  to  tiie  amotmt 
of  £2  or  u, wards  .  .  .  separates  or  divides  the  amount  paid 
with  iptcut  to  evade  the  duty."  In  our  opinion  the  liability 
to  pay  ttie  duty  depends  tipon  the  amount  of  the  payment, 
and  if  a  receipt  is  given  for  wages  amounting  to  over  £2, 
paid  at  the  end  of  a  week,  it  should  be  stampfd.  even  though 
the  workman  is  paid  by  the  hour.  X<>  partn-ular  form  of 
words  is  necessary  to  constittite  a  receipl,  antl  even  if  the 
receipt  is  merely  hj  means  of  a  sigualuie  on  a  wages  sheet 
it  should  be  stamped. 


Emptying  Cesspools:  Negligence:  Liability  ov 
Council. — "  Kerker  "  writes :  My  council  empty  a 
cesspool  to  four  cottages  by  means  of  tumbler  carts. 
The  sew-age  is  first  pumped  into  the  carts  and  then 
syphoned  into  a  manhole  about  J  mile  distant;  but 
in  performing  this  operation  the  men  have  allowed 
a  certain  amount  of  the  sewage  (which  is  very  weak") 
to  run  on  the  road,   and,  getting  to  a   surface-water 
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drain,  it  has  found  its  way  into  a  pond  some  200  yds. 
off.  The  tenant  of  the  field  in  which  the  pond  is 
situate  has,  lost  two  horses  through  poisoning,  and 
alleges  that  this  pollution  of  the  pond  has  caused 
their  deaths.  He  is  claiming  damages.  Will  you 
kindly  say  whether  there  is  any  liability  on  the  part 
)f  my  council  ?  The  drain  has  been  in  existence  ft 
number   of  years. 

If  the  defendant  can  prove  that  the  horses  were  poisoned 
owing  to  the  presence  of  sewage  in  the  pond,  we  think  the 
council  are  liable.  It  is  assumed  that  the  council  empty 
the  cesspool  in  pursuance  of  their  powers  under  sec.  42  of 
the  Public  Health  Act,  1875.  This  being  so.  they  are  bound 
to  exercise  due  care  and  skill  in  the  execution  of  tlie  work. 
and  it  it  is  done  negligently  they  are  liable  for  any  damaL-e 
or  injury  caused  thereby.  If.  on  the  other  hand,  neghgenie 
cannot  be  proved,  the  council  are  liable  to  pay  compensa- 
tion under  sec.  308,  which  provides  that  '  where  any  person 
sustains  any  damai^e  by  reason  of  the  exercise  of  any  of 
the  powers  of  this  Act,  in  relation  to  any  matter  as  to 
which  he  is  not  himself  in  default,  full  compensation  shall 
be  made  to  such  person  by  the  local  authority  exercising 
such  powers.  .  .  ." 


Motor  Lorries  for  Municipal  Worl<. — Shoreditch 
Borough  Council  are  considering  the  advisability  of 
purchasing  motor  lorries,  as  they  are  unable  to  pur- 
chase  horses   under   illO   each. 

Sewage  Disposal  at  Sheffield. — No  detailed  report  in 
regard  to  the  disposal  of  the  Sheffield  sewage  will  be 
presented  this  year,  under  the  special  circumstances, 
but  the  statistics  have  been  prepared,  and  will  be  at 
the  disposal  of  the  members  of  the  committee  if 
required.  The  treatment,  states  Mr.  Charles  F. 
Wike,  M.iNST.c.E.,  the  city  engineer,  in  his  annual 
report,  has  proceeded  as  usual.  The  total  volume  of 
sewage  treated  amounted  to  7,686  million  gallons,  or 
an  average  of  just  over  21,000,000  gallons  per  day, 
and  64,143  tons  of  sludge  have  been  removed.  In  the 
previous  year  7,197  million  gallons  of  sewage  and 
62,129  tons  of  sludge,  respectively,  were  similarly 
dealt  with. 

Belgium  Town  Planning  Committee. — This  body, 
whose  work  was  highly  praised  in  the  preamble  to 
the  recent  Town  Planning  Law  decreed  by  the  Belgian 
Government,  have  arranged  a  new  series  of  lectures 
for  Belgian  architects  and  engineers,  taking  place  at 
University  College,  London,  on  Thursdays  in  each 
week.  British  members  of  professional  bodies, 
especially  those  having  a  knowledge  of  French,  will 
be  welcomed  at  these  and  subsequent  gatherings. 
Among  those  who  are  giving  their  sei-vices  are  Colonel 
K.  E.  Crompton  (consulting  engineer  to  the  Road 
Board),  Mr.  G.  Midgley  Taylor,  Mr.  George  L. 
Pepler,  Mr.  W.  R.  Davidge,  Mr.  Raymond  Dnwin 
(chief  town  planning  adviser  to  the  Local  Government 
Board),  ilr.  Aneurin  Williams,  m.p.,  Prof.  Patrick 
Abercrombie,   and  Prof.   S.   D.  Adshead. 


(Coiilrihuted.) 
Is  it  not  rather  interesting  to  note  in  the  annual 
report  of  Mr.  Charles  F.  Wike,  the  city  engineer  of 
Sheffield,  for  the  year  ended  March  25,  1915,  which 
has  just  been  issued,  that  the  works  which  were  "  not 
commenced  on  account  of  the  war"  would  have  cost 
upwards  of  £85,000?  Would  it  not  be  very  interest- 
ing to'  know  what  saving  has  been  effected  throughout 
the  country  by  municipalities  who  have  stayed  their 
hands  in  expenditure  which  was  not  absolutely 
necessary  ? 

a  «  •  * 

Has  not  the  new  method  recently  adopted  of  pass- 
ing an  electric  light,  by  means  of  rods,  along  the 
inside  of  a  drain,  in  order  to  examine  it,  much  to 
recommend  it?  Is  not  the  credit  of  this  useful 
innovation  due  to  the  ingenuity  of  Blr.  W.  Matthew 
Jones,  the  city  surveyor  of  Chester,  and  is  he  not  to 
be  congratulated  upon  having  thought  of -this  method 
of  inspection? 

•  •  •  < 

Were  not  those  who  attended  the  annual  meeting 
of  the  Institution  of  Electrical  Engineers  well  re- 
warded by  listening  to  the  admirable  address  of  Mr. 
Charles  Sparks,  the  president,  and  by  the  presenta- 
tion to  the  institution  of  a  large  number  of  books  and 
relics  of  Michael  Faraday,  the  investigator  and  dis- 
coverer of  magnetic  electricity?  Was  it  not  rather 
to  be  regretted  that  a  whole  evening  had  not  been 
devoted  to  a  Faraday  meeting,  as  the  explanation  of 
tlie  relics  and  the  remarks  accompanying  the  pre- 
sentation were  of  almost  historical  interest? 


Is  not  the  scheme  of  the  Automobile  Association  and 
Motor  Union,  of  Farnum  House,  Whitcomb-street, 
W.C,  by  which  military  car  drivers  discharged  from 
the  Army  through  wounds  or  illness  may  be  enabled 
to  re-enter  civil  employment  a  good  one?  Should  not 
this  be  encouraged  in  every  way,  and  everyone  who 
is  in  want  of  a  chauffeur  write  to  the  secretary  at  the 
above  address?  Are  there  not  still  a  large  number 
of  young  and  able-bodied  chauffeurs  to  be  seen 
driving  cars  in  London  and  elsewhere  who  one  would 
have  thought  could  be  spared  to  take  their  part  in  the 
defence  of  their  country  ? 


Is  not  Mr.  A.  E.  Collins,  the  well-known  city  engi- 
neer of  Norwich,  to  be  congratulated  on  his  article  on 
"Heavily  Loaded  Wheels  on  Highways"  in  this 
month's  Journal,  in  which  he  treats  the  subject  in  a 
thoroughly  scientific  and  at  the  same  time  practical 
manner?  Does  not  his  scheme  for  a  sort  of  sideways 
rocking  movement  of  the  wheels  get  over  many  of 
the  difficulties  as  regards  tyres  not  confoi-ming  to  the 
contour  surface  of  a  road,  and  shall  we  not  all  agree 
with  his  remark  that  his  desire  is  not  to  oppress  the 
heavy  motor  industry,  bat  so  to  adjust  matters  as  to 
effect  the  utmost  combined  economy  and  to  enable 
advantage  to  be  taken  of  improvements  and  extended 
knowledge? 

*  •  •  * 

Is  it  not  to  be  hoped  that  the  special  meeting  of 
the  Institution  of  Civil  Engineers  convened  for 
Tuesday  next  in  order  to  alter  the  by-laws  a,nd  to 
obviate  the  necessity  of  pressing  for  the  subscriptions 
of  members  who  are  serving  their  country  at  the 
Front,  will  be  well  supported,  and  the  necessary -reso- 
lutions caii'ied?  Is  it  not  also  satisfactory  to  see 
that  some  latitude  is  even  proposed  in  the  case  of 
those  engineers  whose  incomes  have  been  hard  hit  by 
the  war? 


Who  is  Mr.  Massac  Buist,  who  writes  an  article  in 
last  Sunday's  Observer  on  "  Roads  in  the  Motor  Era," 
and  who  has  just  awakened  to  the  fact  "  that  the 
roads  are  carrying  a  great  deal  more  traffic  of  all 
sorts  than  they  have  ever  done  before,  and  are  to 
that  extent  justifying  more  fully  than  ever  before  the 
policy  of  building  and  maintaining  them"?  Is  this 
not  a  remarkable  discovery,  and  is  not  his  deduction 
that  "  of  course,  the  roads  will  be  worn  out  more 
quickly  under  such  increased  traffic  conditions  "  still 
more  impoi-tant?  Is  it  not  a  pity  that  these  learned 
conclusions  have  not  hitherto  come  to  the  notice  of 
road  surveyors? 
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Assistants'  and  Students'  Section. 

CoNDUCTBD  BY  SYDNEY  G.  TURNER,  assoc.m.ikst.c.e. 


All  commmiicaiions  in  regard  to  this  page  must  he 
addressed  to  The  Editor.  St.  Bride's  House,  24  Bride-lane, 
Fleet-street.  E.G.  Envelopes  must  he  marked  "Assistants' 
Section"  in  the  top  left-liand  corner.  Correspondents  are 
invited  to  suhmit  questions  for  consideration  and  answers 


QUESTIONS. 

Tliis  week  answeis  are  invited  1<j  Uie  (olluwiiig 
questions:  — 

511.    Tramway  Construction Discuss  spiralisation 

in  tramway  construction'.    (J.  D.,    We.-'t  HartUjMol.) 

514.  Water  Supply — A  storage  reservoir  and  a 
sen'ice  reservoir  are  situated  at  a  distance  of  5  miles 
apart,  and  ai'e  connected  by  a  12-in.  main,  whicli,  at 
a  point  1  mile  from  the  service  reservoir,  feetls  a 
10-in.  distributing  main.  The  toja-water  levels  of  the 
storage  and  sei-vice  reservoirs  are  850  and  750  ft.  re- 
spectively alxive  ordnance  datum,  and  the  level  at 
which  the  distributing  main  leaves  the  trunk  main 
is  400  ft.  above  ordnance  datum.  When  water  is 
passing  into  the  distributing  main  at  the  rate  of 
GO.OOO  gallons  per  hour,  what  will  be  tlie  (1)  pressure 
in  the  trunk  main  at  the  connection  with  the  dis- 
tributing main  ?  (2)  the  quantity  of  water  passing 
from  eacli  reservoir  towards  that  point?  and  (3)  tlie 
hydraulic  gradients  from  the  reservoirs  to  tlie  junc- 
tion of  the  trunk  and  distributing  mains  ?    ("  Ionic") 

515.  Sewage  Effluent.— Litmur  paper  is  sometimes 
used  in  trying  the.  quality  of  a  sewage  effluent.  State 
liow  this  is  done,  and  also  how  to  determine  roughly 
the  quality  and  purity  of  a  sewage  effluent  by  tliis 
means.     ("  Student.") 

516.  Beams. — Show  how  to  determine  the  bending 
moment  and  shearing  force  at  any  point  of  a  beam 
which  is  continuous  over  three  sujiports  and  carries  a 
unifoimly  distributed  load. 


[The  Editor  is  at  all  times  glad  t9  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section,"  Questions  w/hich  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding    the   Monthly   Premium.^ 


REPLIES   TO   QUESTIONS.. 
Axle  Stress — An  axle  fi.xed  to  two  wheels  is 
at    the    centre    by 


EitoAS      EIb^$ 


-4 


I 

?r  UJ 

leT"^" 


>i  \i"  k 


510. 

driven 

chain,     and      supports      two 

bearings,  distant  12  in.  from 

the  centre  of  the  wheels,  the 

load   on   each   bearing   being 

2g  tons.    If  the  power  exerted 

is   20  h.p.,  and    the    rate   of 

turning      is      30     revs,      pe 

minute,    find   the    maxiiuu 

intensity  of  stress  in  the  a.vl 

if  its  diameter  is  5  in.      (Student.) 

This  axle  is  under  the  combined  action  of  bending  and 
torsion  and  the  stresses  induced  are  :  (1)  Shear  stress  due 
to  torsion  in  planes  perpendicular  to  the  planes  through 
the  principal  axis  ;  (2)  Tensile  and  compressive  bending 
stresses  parallel  to  tlie  principal  axis  ;  (3)  Sliear  stresses 
resulting  from  the  bending  forces,  and  for  shafts  which 
are  not  vert  short,  these  need  not  be  taken  into  account. 
Cousidering  (I) — Let  Fig.  1  represent  a  cross-section  of 
the  axle. 

TJie  total  shearing  force  on  an  elementary  ring  of 
radius  r  and  width  dr  =  "irrrdr  •/.  q  where  q  =  intensity 
of  shear  stress  at  distance  r.  But  the  stress  is  proportional 
to  its  distance  from  the  axis 


=  —where/,  =  intensity  of  stress  at 


hence  q   x   Zirrd 
the  axis  is 


—  -  1 

"        fi-  surface  of  axle 

/,   X    2TTr^d 


R 

2  TT  ,A  »■»  d  t 


and  its  moment  rouud 


Dividing  the  whole  section  into  elementary  concentric 
rings  and  summing  the  moments,  the  total  torque  or 
twisting  moment 


to  the  questions  which  appear.  For  the  oontrihutions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
m  hooUs  will  he  aivarded  monthly.  Diagrams  must 
he  drawn  to  scale  on  separate  sheets,  readu  for 
reproduction. 


A 


ICT 


(1) 


Considering  (2) — Let  /  =  the  value  of  the  extreme 
eqnal  and  opposite  intensities  of  longitudinal  bending 
stresses  occurring  .at  opposite  ends  of  a  diameter  of  a 
section, 

M        where  M  =  bending  moment  at  the  section 
Z  and  Z    =  section  modulus 


f 


now  '/.  =    .,.,  for  a  round  shaft  of  diameter  rf 
M  32  M 


f  =■ 


(2) 


32*' 


The  following  formula  gives  the  maximum  value  of  the 
intensities  of  the  principal  stresses  for  combined  bending 
and  twisting— viz.,  /i  =  i/  +  ViP  +  fs'  .       ■         ■     (3) 

(For  proof  of  this  see  Morley's  "  Strength  of  Materials," 
page  22),  this  being  tensile  on  the  skin  which  has  maximum 


tensile    bending    stress    and    compressive     diametrically 
ojiposite. 

Substituting  the  values  found  in  (1)  and  (2)  in  (3),  we 
have 


16 M      ^  A  (3a)-' IP      (le)'^T- 


■nd- 


(M   +    v/lF-l-T'') 


(■1) 


In  tlie  case  under  consideration  the  maximum  bending 
moment  cannot  be  found,  as  the  distance  between  the 
wheels  is  not  given ;  however,  the  bending  moment  M 
at  the  sections  under  the  bearings  =  2240  x  2i  x  12 
=  G7200  iuch-lb.  The  axle  in  transmitting  20  h.p.  at 
30  revolutions  per  minute,  the  torque  or  twisting  moment 


iJir  X  30 

This  is  the  mean  value  of  the  torque,  and  the  maximum 
value  of  this  will  generally  be  considerably  greater  than 
this  amount,  by  an  amount  which  varies  with  the  nature 
of  the  driving  or  gearing,  and  will  not  be  taken  into 
consideration  here. 

Substituting  these  values  of  M  and  T  in  (4),  we  have 

/,   =  — p  f  67200  +  y (67i0Op~i~(4a0l7p] 

16 

=  77?  (67200  +  69055)  and  taking  d  =  h  inches 

_  16   X   136255 
""  3-1416  X  {bf 
=  5551  lb.  per  sq.  inch 
.'.  I  lie  maximum  intensity  of  stress  =  5550  lb.  per  sq.  iuch. 
(J.  G.  W.,  Downyatrick^ 

512.  Hydraulic  Gradient.  A  horizontal  main  con- 
sists of  5,000  ft.  of  6-in.,  5,000  ft.  of  9-in.,  and  5,000  ft. 
of  12-in.  diameter.  The  velocity  in  the  6-in.  is  12  ft. 
per  second,  and  the  pressure  head  50  ft.  at  the  inlet. 
Sketch  the  hydraulic  gradient  (a)  supposing  that  only 
the  skin  friction  is  considered;  (6)  supposing  that 
both  skin  friction  and  the  losses  of  head  due  to 
a))nipt    changes    of    section    are    considered.     Write 
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do\ni  the  expressions  for  the  several  losses  of  liead. 
(,'  Enquirer.") 

It  is  not  possible  to  ilraw  the  hydraulic  gradient  for  this 
series  of  pipes,  as  the  head  lost  by  skin  friction  alone  from 
the  given  conditions  would  e.^ceed  ten  times  the  pressure 
head  of  50  feet. 

The  discharge  from  the  pipes  since  the  velocity  is  12  ft. 
per  sec.  in  the  6-in.  pipe 

ir/^                    3141Gxl2 
=  -J    X  12   = jg =  2  356  c.  ft.  per  sec. 

The  head  lost  by  skin  friction  is  given  by  the  following 
formula,  given  in  Tudsbury  A  Brightmore's  "  Waterworks 
Engineering,"  which  is  a  modification  of  Darcy's  formula, 
viz.  : — 

''  ""  1850  (df 
where  h  =  head  lost  in  feet, 

/  =  length  of  pipe  in  feet, 
</  =  diameter  of  pipe  in  feet. 
Treating  each  length  of  pipe  separately,  the  6-in.  first — 
_  5000  X  (2356)" 
'   ~      1850  x(i)'' 
log  ;.   =  (3-6989  +  ■74-tS)  -  (3  2671  +  2- 4945) 
=  2-6816 
.-.  ;.  =  478-8  feet. 
.•.  head  lost  by  skin  friction  for  6-in.  pipe  =  478'8  feet. 
By  similar  calculations  the   head   lost  in   carrying  the 
same  quantity  of  water  b3"  the  9-in.  pipe  and  the  12-iii. 
pipe  are  67  feet  and  148  feet  respectively. 
.'.  the  total  loss  of  head  by  skin  friction 

=  478-8 +  67 +  14-8  =  560-6  feet. 
So   it   is   evident   that    the    conditions   laid    down   are 
impossible. 


An  expression  for  the  loss  of  head  due  to  abrupt  changes 
in  the  bore  of  the  pipes  can  be  deduced  as  follows  : 
Bemouilli  theorem  states  that  the  energy  along  any  stream 
line  in  the  pipes  is  constant  and  equal  to — 


2g 


+   —    +   h 


K  say. 


Where  v  =  velocity  in  feet  per  sec, 
p  =  pressure  in  lb., 
h  =  height  above  a  given  datum, 
w  =  weight  of  unit  volume  of  water. 
Let  ))  and  p,  be  the  pressures  in  the  two  pipes  in  feet  of 
water,  v  and  Vi  the  velocities  in  the  two  pipes  ; 


from  the  above-57   +  p  +  h  =  i\^  +  pi  +  h 

■but  p  —  j'l  =  loss  of  head  due  to 


.-.  loss  of  head 


2? 

■'■  p  -  Pi  =  —zT' 

change  of  bore. 

v^'^  —  !■' 

2g 

To  calculate   the  loss  of   head   in   the  case  under  con- 
sideration.    Since  in  each  section  of  the  pipes  the  product 
Af  is  constant  where  A  =  area  of  pipe  in  sq.  feet, 
1-  =  velocity  in  feet  per  sec. 
.-.  the  velocities  in  the  9-in.  and  12-in.  are  5^  and  3  feet 
per  sec.  respectively. 

Substituting  these  values  in  the  above  formula. 
Change  from  6-in.  to  9-in.  pipe 
144- (.54)' 
p— Pi  =  ~, =  f  ' '  fesf- 


64 
Change  from  9-in.  to  12-in.  pipe 

P-Pi  =  (■ 


=  -33  foot. 


.-.  total  loss  of  head  due  to  change  of  bore  =  2-1  feet. 

So  even  with  these  high  velocities  the  loss  of  head  from 

this  source  is  comparatively  small.    (J.  G.  W.,  Doinnpatrick.) 


Stone-cobbled  Nish. — Like  most  Serbian  towns, 
Xish  lies  in  a  flat,  low-lying  plain  ringed  about,  with 
hills.  In  wet  weather, "or  after  one  of  the  terrific 
summer  thunderstonns,  tlie  surface  of  the  soil  dissolves 
into  almost  unfathomable  mud  (writes  a  Serbian 
con-espondent  to  the  Times).  The-  wide,  irregular 
streets,  therefore,  are  all  stone-cobbled ;  but  during 
these  last  years  of  war  there  has  been  no  labour  in 
Serbia  to  be  spared  for  street  repairing.  In  the  latter 
part  of  the  summer,  indeed,  the  Government,  by  using 
the  labour  of  Austrian  prisoners,  embarked  on  a 
heroic  scheme  of  repairing  the  one  main  street  leading 
from  the  railway  station  U)  the  centre  of  the  town, 
ft  was  generally  understood  that  this  was  being  done 
because  it  was  the  route  which  Englishmen  and  niher 
foreigners  had  necessarily  most  to  use. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  0/  Scbveyob  readers 
\vith  a  view  to  making  the  information  given  under  this 
head  as  complete  and  acciirate  as  possihle. 


INQUIRIES  HELD. 
Chertsey  U.D.C.  (November  9th.  Mr.  P.  U.  Cros- 
thwaite). — £8,030  for  works  of  sewage  disposal. — The 
surveyor.  Mr.  F.  W.  Greig,  stated  that  the  treatment 
of  the  sewage  up  to  the  present  had  not  been  quite 
satisifactory.  An  injunction  had  been  obtained 
against  the  council  to  abate  a  nuisance  at  the  farm. 
Answering  Mr.  Daw,  M^r.  Greig  said  the  sewage  farm 
was  not  at  present  being  used,  and  practically  the 
whole  of  the  sewage  was  being  temporarily  treated 
in  a  field  by  broad  irrigation.  Mr.  Seott-Moncrieff 
said  the  scheme,  briefly,  was  to  convert  existing  con- 
tact beds  into  upward  contact  beds,  and  to  convert 
the  second  contact  beds  into  percolating  filters.  The 
.sewage  was  to  be  apijlied  to  these  percolating  filters 
liy  revolving  sprinklers.  Answering  the  inspector, 
Mr.  Scott-Moncrieff  said  that  in  his  scheme  he  did 
not  i:)ropose  to  use  the  septic  tanks,  although  tliey 
were  available  if  necessary.  He  was  adopting  ixp- 
wartl  flow  filtration  because  the  results  were  inueh 
l>etter  than  from  contact. 

Lanark  C.C.  (November  15th.     Mr.  David  Ronald). 

— This  was  an  inquiry  into  the  application  of  the 
Middle  Ward  District  Committee  of  Lanark  for 
authority  to  prepare  a  town  planning  scheme  for 
Newton,  Carmyle,  and  Bailleston. — The  comniittee's 
town  planning  engineer,  Mr.  W.  Ross  Young,  stated 
that  the  airea  w-hich  wa.s  the  subject  of  inquiry  con- 
sisted of  5,616  acres  in  the  ijarishes  of  Cambuslang 
and  Old  Monkland,  and  wholly  -within  the  Middle 
Ward.  The  area  was  traversed  by  important  high- 
ways carrying  very  heavy  traflfio.  In  many  cases 
the  existing  roads  were  inadequate  and  congested. 
There  was  not  an  area  in  Central  Scotland  more 
likely  to  1>6  buUt  upon  than  the  one  included  in 
the  scheme.  The  factors  which  had  conduced  to  its 
gro-tt'th  were  still  operative ;  indeed  the  need  for 
housing  within  the  area  was  likely  to  become  urgent 
in  the  near  future.  The  delay  in  securing  good 
roads  within  the  area  had  already  become  sea-ious, 
while  cross-river  communication  was  at  present  very 
inadequate. 

Walton-le-Dale  U.D.C:  (November  9th.  Mr.  A.  W. 
Brighfmorei. — ^1:17.9.50  for  the  reconstruction  of  the 
tJhorley  main  road. — It  was  stated  that  the  council 
asked  for  the  maximum  period  for  repayment.  The 
road  it  w^as  proposed  to  reconstruct,  the  clerk  stated, 
ran  through  Baniber  Bridge,  and  was  the  main  trunk 
road  througli  Lancashire,  leading  from  Warrington 
and  Manchester  in  the  soutji  to  Lancaster  and  Car- 
lisle in  the  north.  The  heavy  motor  traffic  that 
passed  over  the  road  had  left  it  in  a  bad  state.  The 
council  proposed  to  reconstruct  the  road  -with  4  in. 
of  tar-macadam  on  a  9-in.  rubble  foundation.  It  was 
al.so  proposed  to  acquire  a  strip  of  land  on  the  east 
side  of  Kellett-lane.  It  was  not  the  intention  of  the 
coimcil  to  borrow  the  money  until  times  were  more 
opjwrtune.  They  made  the  application  in  order  to 
have  the  scheme  ready  to  start  -when  the  war  was 
ovci',  and  if  necessary  to  provide  relief  work. 
APPLICATIONS   FOR   LOANS. 

Darlington  T.C. — £2,800  for  coal-handling  plant. 

Fowey  T.C. — £300  on  works  at  the  cemetery. 

Hants    C.C— £10,000   for  electrical    plant  for  the 
Park  Prewett  asylum. 

Hexham     R.D.C.— £1,300,    further    instalment    for 
sewerage  works. 

Lancaster  T.C. — £1,200  for  sewerage  works. 

Mountmellick      R.D.C.  —  £.3,000     for     the     Mary- 
borough  sewerage  schi'ino. 

LOANS   SANCTIONED. 

Amesbury  R.D.C. —  t-.'i629  for  road  repairs. 

Leek     R.D.C. — £2,100     for     the     Endon     sewerage 
scheme. 

Littleborough     U.D.C— £2,000     for    ihc    elertricity 
undertaking. 

Shoreditch     B.C. — £1,500    in    conuection     witli     tlie 
electricity  undertaking. 

FORTHCOMING   INQUIRIES. 

Di'.CE-MBER,  £ 

1. — Failsworth.      For  the  inu-poses  of  public 

ofhros  (.Mr.  W.  O.  E.  Meade-King)     ...        1,10!) 
I. — North  Bromsgrove.      For  works  of  sewage 

disposal   (Mr.    A.   G.   Drury)      3,100 
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FORTH  AND  WiLSONTOWN  WATERWORKS,  LANARK. 


The  villages  of  Forth  and  Wilsontown  are  situated 
about  7  miles  north  of  Carstairs  Junction.  Both  ai-e 
mining  villages  with  a  population  of  about  1,500,  and 
ihe  levels  of  the  ground  vary  from  910  to  965  ft.  above 
ordnance  datum.  Up  till  1911  the  water  was  derived 
from  private  wells,  which  were  not  only  inconveni- 
eiiUy  situated  for  many  of  the  inhabitants,  but  the 
supply  obtained  from  them  in  the  summer  was  quite 
inadequate  to  meot  tlieir  requirements,  and  in  some 
eases  the  quality  of  the  water  was  unsatisfactory. 
The  local  authority  had  before  them  for  a  considerable 
time  the  question  of  providing  a  proper  water  supply 
for  the  villages,  bvit  owing  partly  to  the  high  level  at 
which  they  are  situated,  and  partly  to  the  houses 
being    widely    scattered,    difficulty    was    experienced 
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Forth    and    Wilsontown    Waterwokk.s  :    High-level   Re.servoir 


in  devising  a  scheme  which  could  be  carried  out  at  a 
reasonable  cost.  Ultimately  the  local  authority  pur- 
chased the  right  to  the  water  from  a  spring  on  certain 
property,  'after  which  they  formed  a  special  water  sup- 
ply district  under  the  provisions  of  the  Public  Health 
(Scotland)  Act,  1897,  and  proceeded  with  the  works 
necessary  to  make  tlie  water  from  the  spring  avail- 
able for  the  supply  of  the  district.  The  minimum 
yield  of  the  spring  is  about  34,000  gallons  per  day, 
but  as  the  spring  is  situated  at  a  level  of  820  ft.  above 
ordnance  datum,  whereas  the  level  of  the  highest  part 
of  the  district  requiring  a  supply  was  965  ft.  above 
ordnance  datum,  it  was  necessary  to  raise  the  water 
by  pumping.  Water  is  conveyed  from  the  spring  by 
gravitation  through  a  cast-iron  pipe  of  4  in.  diameter 
and  1  mile  4  furlongs  in  length,  to  the  low-level  reser- 
voir at  Lower  Throughburn,  'and  it  is  pumped  up 
from  there  through  a  5-in.  diameter  oast-iron  pipe, 
1  mile  3J  furlongs  in  length,  to  a  high-level  reservoir 


at  Forth,  from  which  it  is  distributed  throughout  the 
district.    The  height  of  the  lift  is  240  ft. 

Both  the  low-level  and  the  high-level  reservoirs 
were  constructed  of  Moucliel-Hennebique  ferro- 
concrete, the  working  drawings  Ijeing  supplied  by 
Messrs.  L.  G.  Mouchel  &  Partners,  Limited,  of  West- 
minster and  Glasgow.  The  low  -  level  reservoir  is 
rectangular  in  shape,  and  has  a  capacity  of  40,000 
gallons.  It  is  construcited  above  ground,  and  has  an 
engine-house  at  the  end.  The  water  is  raised  from 
this  reservoir  by  a  centrifugal  pump  driven  by  a 
15-horse  power  oil  engine. 

In  order  to  supply  the  highest  parts  of  the  district, 
provision  was  made  in  the  scheme  for  a  reservoir  on 
the  highest  ground  available  at  Forth;  but  the  ground 
was  too  low  for  that  purpose,  and  the  reservoir  had 
to  be  constructed  in  the  form  of  a  water  tower,   so 
that  the  bottom  of  it  was  31  ft.  above  the  surface  of 
the   ground.     The    resei-voir   proper 
is  26  ft.  in  diameter,  with  an  over- 
all depth  of  14  ft.,  and  a  capacity 
of  40,000  gallons.    The  tliickness  of 
the  wall  is  5J  in.  at  the  bottom  and 
4i  in.  at  the  top. 

There  is  an  electrical  connection 
between  the  engine-house  and  the 
high-level  reservoir,  and  a  water- 
level  recorder  is  placed  in  the 
engine  -  house.  There  is  also  an 
arrangement  for  cutting  off  the 
engine  when  the  high-level  reser- 
voir is  full. 

The  low-level  reservoir  measures 
40  ft.  long  by  20  ft.  wide  inside  by 
9  ft.  6  in.  high,  and  provides  for  a 
depth  of  water  of  8  ft.  The  engine- 
house,  also  built  of  ferro-concrete, 
is  20  ft.  from  front  to  back  by 
9  ft.  6  in.  wide  by  12  ft.  7i  in.  high. 
The  floor  of  the  joint  structure  con- 
stitutes a  general  foundation  raft, 
H  in.  thick  under  the  reservoir, 
from  which  rise  the  walls  of  the 
reservoir  5  in.  thick  at  the  bottom 
and  4  in.  thick  at  the  top,  stiffened 
by  counterforts  sp'aced  about  5  ft. 
apart.  The  roof  is  carried  by  six 
transverse  beams,  7  in.  wide  by 
13  in.  deep,  connected  by  a  35-in. 
continuous  slab,  covered  with  earth 
to  a  depth  of  6  in.,  as  a  protection 
against  extremes  of  heat  and  cold. 
The  engine-house  walls  are  4  in. 
thick,  the  floor  being  of  the  same 
thickness. 

Structural  details  of  the  water 
tower  are  given  herewith.  The 
vertical  section  shows  the  main 
dimensions  of  the  tower  and  ele- 
vated reservoir,  as  well  as  those  of 
the  princijial  members.  The  upper 
drawing  at  the  right-hand  is  a  plan 
of  the  horizontal  bracing  between 
the  eight  supporting  columns,  and 
the  drawing  beneath  is  a  plan  show- 
ing the  bottom  of  the  reservoir 
looking  upwards.  The  reinforce- 
ment in  both  reservoirs  is  in  accord- 
ance with  the  standard  practice  of 
Messrs.  L.  G.  Mouchel  &  Partners, 
Limited,  who  were  represented 
during  the  execution  of  the  works 
by  Mr.  T.  O.  Dixon,  their  district 
engineer  for  Scotland. 
The  engineers  for  the  scheme 
were  Messrs.  Warren  &  Stuart,  mm.inst.c.e.,  of  Glas- 
gow. The  pipes  were  supplied  and  laid  by  Messrs. 
Brown  &  Kincaid,  Glasgow,  and  the  whole  of  the 
ferro-concrete  work  was  executed  by  Messrs.  J.  A. 
Mactaggart  &  Co.,  Glasgow.  Both  of  the  reservoirs 
were  thoroughly  tested  for  watertightness  after  com- 
pletion, and  although  no  special  precautions  were 
taken  to  make  the  concrete  waterproof,  the  results 
were   entirely   satisfactory. 


Institution  of  Civil  Engineers. — On  Tuesday  next, 
at  a  meeting  of  the  Institution  of  Civil  Engineers, 
Ml'.  D.  E.  Lloyd-Davies,  m.inst.c.e.,  will  present  a 
paper  entitled  "  Harbour  and  Coast  Defence  Works 
at  Alexandria."  The  chair  will  be  taken  at  5.30  p.m. 
On  the  conclusion  of  the  business  of  the  ordinaiy 
meeting,  a  special  general  meeting  of  corporate 
members  will  be  held. 
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RQAD  UPKEEP  IN  NORFOLK. 


It  was  reported  recently  at  a  meeting  of  the  Norfolk 
Eastern  Hishways  Committee  that  the  Road  Tarring 


than  they  had  been  accustomed  to  do.  Those  graat.s 
were  not  all  worked  out  yet.  So  that  matter  would 
require  very  cloEe  and  grave  consideration  to  see 
v.hether  it  was  to  the  committee's  advantage  to 
abandon  the  grants  or  to  rec-eive  them  and  keep  up 
their  expenditure. 


-A  ■* 
Forth    asd    Wixsoxt' 


■*!r- 


LOW-LETEI.    BeSEETOIK    ASB 


Fleet-Street    Widening 

Tlie  City  of  London  Cor- 
[Xjratior;  have  adojjted  a 
proposal  to  purchase,  at  a 
.>ost  of  £33,574,  the  free- 
hold interest  of  the  United 
Newspapers  (Limited),  in 
Xo.  72  Fleet-street,  and 
their  leasehold  intereist  in 
the  grotind  needed  lo 
widen  the  i>ublic  way  in 
front  of  80,  SOa,  and  81 
Fleet-street. 

Glasgow  Toibooth  Steeple 

— G  1  a  s  ^  o  w  Corjioration 
:iave  adojjted  a  recorninen- 
•iaiion  from  a  joint  meet- 
ing of  the  Tfamways, 
Statute  Labour.  zvA  City 
Improveme;  x^es 

that   the   T  i/le 

.should  J)e  •  and 

rebuilt  at  ihr  coii-4r  of 
Gallowgate  and  London- 
.^treet.  The  finding  will 
now  be  intimated  to  the 
Ancient  Monuments  Board 
for    Scotland. 


iijiiii'fe*?     ai>i< 


iiited 
,ad 


to  dw  away  w  .tli  a.l  road 
tarring  this  year,  which 
would  mean  an  estimated 
saving  of  about  £6,000  a 
vear.  Some  of  the  work, 
"amounting  to  £1,800,  had  to 
be  done  under  a  pledge  given 
to   the  Road   Board. 

The  chairman  of  the  com- 
mittee, Mr.  C.  Davies,  stated 
that  he  had  written  to  the 
7,r,3.\  E  ar:  ^-:-;i::g  if  they 
V  i    -^   :■     ■  ;.a!f   of  that 

-  had  done 
-s.       The 
['  nchment 


r  A   ft  U  ROAD 

Plan   of  Low-leTel  Reserroir. 


rrfciOre    it    was    sllii    !/.,.-,.-.ty.fc 

at    the    Road    Board    might 
f.n   ■■  ;-n  ♦>if-  grants  if  < hey 
Another    item 
.  the  reduction 
...:.. I      liiight     be     con- 
sidered,   was    road    watering. 
Expert  opinion  seemed  to  be 
iC.'---r'.XiJL    as    to    the    necessity 
f  :   V.  i-^ring  roads.      In  Kent 
:i--:.\on  had  been  drawn  to 
the   damage   caused    to   mac- 
adam  roads  !)}•  the  constant 
watering      carried      out  '  by 
urban    authorities.     He    had 
been  told  that  since  the  great 
inc-.-<ii-e      of      motor     traffic 
'■•i  caused  considerable 
to    macadam    roads. 
K    -     :r,  he  took  it  that  the 
ooniDjittee    intend'id    to    give 
up    all    road    improvements, 
such     as     comer    widenings, 
and  so  forth.    Then  there  was 
the   question   of   expenditure 
on   material.    In   this  county 
all    the    Road    Board    grants 
made  to  them   had  been  on 
the   condition  that  they   did 
not    spend   any   less   on    the 
maintenance    of    their   roads 
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Forth  asd  Wn-soKiows  Watbkworks. 
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Muniolpai  Work  in  Progress  and  Projeoteif. 

rhe  Editor  invites  the  co-operation  ol  Sokvbyoe  readers  with  a  view  to  makina  information  given  under  this  head  as 

complete  and  accurate  as  possible. 


The  following  are  among  the  more  imiiortant  pro- 
jected works  of  -which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Lotal  Government  Board  Incnuries  "  page. 

BUILDiNCS. 

Brighton  T.C. — The  borough  surveyor,  Mr.  H. 
Tillstone,  lias  prepared  a  report,  giving  details  of  work 
required  to  he  carried  out  at  certain  of  the  cine- 
matograph theatres,  and  stating  that,  in  conjunction 
with  the  medical  officer  of  health,  he  had  visited  the 
whole  of  the  cinematograph  theatres  in  the  town,  and 
inspected  the  system  of  ventilation  of  the  buildings. 
It  was  recommended  that  the  proprietors  should  be 
required  to  improve  the  ventilation  of  their  buildings 
in  accordance  with  certain  rules. 

Chelmsford  T.C. — The  borough  engineer,  JNIr.  V.  T. 
Harrison,  has  prepared  plans  for  an  extension  of  tlu' 
borough  market  buildings. 

Hampshire  C.C. — The  Local  Government  Board 
have  sanctioned  the  expenditure  of  the  money  required 
to  complete  the  building  of  the  Sholing  girls'  and 
infants'  school. 

Hatfield  R.D.C.— The  provision  of  a  sma,llpox 
hospital  is  to  come  up  for  consideration  at  the  next 
meeting  of  the  council. 

Stokesley  R.D.C. — The  council  have  approved  the 
proposal  of  the  county  council  either  to  rebuild 
Stokesley  county  bridge,  or  to  strengthen  the  old 
bridge  with  concrete  blocks. 

Wallasey  T.C. — The  new  town  hall  is  rapidly  near- 
ing  completion,  and  it  is  suggested  that  when  the 
contractors  have  finished  their  work  the  building 
should  be  used  as  a  military  hospital.  Accommoda- 
tion could  be  provided  for  several  liundved  soldiers. 

West  Sussex  C.C. — The  architect  has  received  in- 
structions to  prepare  jilans  and  invite  tenders  for 
repairs  and  the  rebuilding  of  temporary  offices  at 
riaistow  school. 

HOUSING    AND    TOWN  PLANNING. 

Greenock  T.C. — The  Housing  Committee  have  been 
authorised  to  prepare  specifications  and  obtain  plans 
for  a  minunum  of  seventy-five  artisans'   cottages. 

Dartford  R.D.C. — A  sit©  of  4^  acres  has  been  pur- 
chased for  the  erection  of  houses  for  munition  workers. 

Dublin  T.C. — Arrangements  have  been  made  for  a 
loan  of  £22,000  at  5  per  cent  for  the  erection  of 
liver  loO  houses  in  the  Ormond  Market  area. 

PARKS    AND    OPEN    SPACES. 

Linlithgow  T.C. — A  rccrt-atiuu  gruund  and  ganluns. 
which  have  been  presented  to  the  town  by  Colonel 
Charles  Chalmers,  of  Longcroft,  were  formally  opened 

last  week. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Barking  U.D.C.— Mr.  Martin  raided  the  quebtimi 
of  the  proposed  fortnightly  collection  of  house  refuse, 
and  said  it  was  the  wish  of  a  very  large  number  of 
|)eople  that  there  should  not  be  any  alteration.  JMr. 
Edwards  said  the  council  asked  for  letrenchment,  and 
this  was  the  method  they  decided  to  adopt.  Mr. 
Martin  said  it  was  a  disgrace  to  the  town  that  people 
should  have  house  refuse  left  in  their  places  for  a 
fortnight.  It  was  agreed  that  the  medical  officer 
■  should  rejjort  to  the  Public  Health  Committee  as  to 
Ids  views  on  the  matter. 

ROADS    AND    MATERIALS. 

Argyllshire  C.C. — The  road  surveyor  to  tlie  Lorn 
District  Committee,  Mr.  Kenneth  Macrae,  has  received 
instructions  to  make  surveys  of  alternative  routes  for 
the  proposed  new  road  from  Ballachulish  to  Kinloch- 
h'ven. 

Ayrshire  C.C. — With  respect  to  the  paving  of  New- 
street,  Stevenston,  which  is  nearing  completion,  the 
Northern  Disti'ict  Committee  have  agreed  to  continue 
the  work  up  to  and  beyond  the  railway  crossing. 
The  railway  company,  it  was  stated,  would  bear  a 
share  of  tlit-  cost  of  this  scheme. 

Banff  T.C. — .\  scheme  has  been  approved  for  the 
straightening  of  the  road  from  the  Gas  House  towards 


Scotstown,    at   an   estimated   cost   of   J:1,19G,   towards 
which  the  railway  company  will  contribute  £1,100. 

Berks  C.C. — -\lderman  Ferard.  in  proposing  the 
adojJtion  of  the  report  of  the  Highways  and  Bridges 
Committee,  referred  to  a  petition  from  Swallowfield 
as  to  the  dangei'ous  condition  of  the  Reading  and 
Swallowfield  main  road.  He  said  that  the  county 
had  been  "  caught  "  by  motor-'bus  traffic,  and  the 
petitioners  were  perfectly  right.  The  road  was  in  a 
very  bad  state,  and  the  committee  were  taking 
measui'es  to  see  whether  they  could  get  something 
from  that  extraordinary  traffic.  It  was  a  very  serious 
matter.  The  county  had  "  broken  out  "  into  motor 
omnibus  schemes,  and  he  understood  that  at  the  pre- 
sent moment  there  were  no  fewer  than  eighty-six 
motor  'buses  every  day  going  over  their  roads,  several 
of  which  were  new.  No  fewer  than  ten  of  these  ran 
over  the  Reading-Swallowfield  road. 

Cardiff  T.C. — The  Public  Works  Committee  are  con- 
sidering a  scheme  for  widening  Pencisely-road  at  its 
narrow  part  to  oO  ft. 

Charlton  Kings  U.D.C. — Sanction  has  been  given  to 
the  diversion  of  the  highway  leading  from  Ryewoi-th- 
road  to  AVhitington,  at  a  point  300  yds.  from  the 
junction  of  Ham-lane  and  Mill-lane.  The  proposal 
will  require  to  be   confirmed  by  the  justices. 

Cheshire  C.C. — The  county  surveyor,  Mr.  W. 
Holland,  repoi-ted  that  he  had,  at  the  request  of  the 
chairman,  most  carefully  considered  the  amounts 
provided  in  the  estimates  for  the  maintenance,  repair, 
and  improvement  of  main  roads  vested  in  both  urban 
and  rural  districts,  and  for  county  and  hundretl 
bridges  during  the  cuiTent  finajicial  year,  and,  having 
regard  to  the  present  exceptional  circumstances,  and 
wliile  recognising  the  mistake  it  would  be  to  let  tlie 
roads  do^vn.  he  was  of  opinion  that  certain  savings 
and  reductions  could  be  effected  in  the  year's  work 
without  causing  any  serious  deterioration  to  the  roads. 
The  committee  must,  however,  cleai-ly  understand 
that  if  the  proposed  reductions  were  made,  the  standard 
of  maintenance  would  be  somewhat  lowei-ed.  It  was 
stated  that  there  would  be  a  reduction  on  the  pro- 
posed expenditure  of  about  £19,000. 

Dudley  T.C. — In  connection  with  the  housing 
.scheme  it  is  proposed  to  construct  a  main  thorough- 
fare 40  ft.  wide  from  St.  John's-road  to  Birmingham- 
road,  to  widen  St.  John's-road  and  Bunn's-lane  to 
30  ft.,  and  to  construct  several  30-ft.  roads. 

East  Sussex  C.C. — The  council  have  agreed  to  the 
ivrommendation  of  the  Roads  and  Bridges  Committee 
that  the  whole  of  the  road  from  Newhaven  to  Seafoi'd 
proposed  to  be  impi-oved  should  be  declared  a  marn 
road  when  the  works  proposed  by  the  Road  Board 
to  all  three  sections,  and  estimated  to  cost  £10,589, 
have  been  carried  out  without  expense  to,  and  to  the 
satisfaction  of.  the  county  council. 

Egham  U.D.C. — The  road  at  the  Rose  and  Crown 
Inn,  Virginia  AVater,  is  to  be  widened  at  an  estimated 
rost    of    £110. 

Hampshire  C.C. — The  Road  Board  have  sanctioned 
a  grant  of  £7,000  towards  the  work  of  suifacing  roads 
with  Tarmac  and  tar-dressing,  and  sanction  has  also 
been  given  to  a  further  expenditure  of  £30,000  on 
roads  for  mditary  purposes. 

Kent  C.C. — An  agreement  has  been  reached  with 
the  Road  Board  with  respect  to  the  amount  to  be  paid 
for  making  good  the  damage  done  by  military  traffic 
to  the  Newington-Cheriton  road.  A  scheme  has  been 
agreed  to  for  widening  the  main  road  at  Crayford. 

Okehampton  T.C. — The  councU  have  approved  the 
plans  of  the  borough  surveyor.  Mr.  D.  V.  Howard, 
for  a  .'>0-ft.   road  in  Castle-i'oad. 

Oxfordshire  C.C. — With  respect  to  the  Road  Board 
county  scheme,  the  Roads  and  Bridges  Committee 
reported  that  the  sum  of  £2,827  had  been  received 
from  the  Road  Board  since  the  date  of  the  last  report, 
making  the  total  receipts  £29,827,  which  includes 
£12.350  advanced  by  way  of  loan.  The  total  ex- 
penditure under  the  scheme  had  amounted  to  £44.893. 
and  the  committee  had  applied  to  the  Road  Board  for 
a  further  payment  on  account. 

Stafford  R.D.C. — An  intimation  has  been  received 
that  the  War  Department  had  accepted  the  council's 
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offer  for  the  maintenance  of  the  Milford  aiul  Brocton 
road. 

Uckfield  R.O.C. — Military  requisitions  have  betn 
served  for  road  construction  at  Crowborough,  and  for 
the  provision  of  material  for  cleaning  and  repairs  at 
Crowborough  Camp. 

West  Norfolk  O.C— The  council  have  accepted  a 
contribution  of  CG33  from  the  Road  Board  for  the 
repair  and  widening  of  the  road  from  SoutJiery  to 
Brandon  Creek.  The  cost  of  the  sdieme  to  the  council 
is  estimated  at  t'1,428. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Battle  U.D.C.— Efforts  are  being  made  to  obtain  a 
loan   of   i;'"ii>  for  sewage  disposal  works. 

Brownhills  U.D.C. — The  council  have  accepted  tlu- 
scheme  of  tlie  surveyor,  Mr.  J.  H.  Shaw,  for  tlie  con- 
struction of  works  of  sewerage. 

Huntingdon  T.C. — It  has  been  agreed  to  carry  out 
Certain  nei osary  works  of  sewerage  renewals. 

Street  U.D.C— The  council  have  referred  to  the 
Sewage  Farm  Committee  a  report  by  the  surveyor,  l\Ir. 
W.  G.  Goode,  for  the  improved  working  of  the  sewage 
farm  with  a  view  to  the  better  distribution  of  tlic 
sewage  and  the  production  of  the  best  effluent  the  laiul 
is  capable  of  producing. 

Tadcaster  R.D.C.— It  has  been  decided  to  carry  out 
sewerage  extensions  at  Allerton  Bywater,  and  also  an 
improvement   at  the  main  i>ulfall. 

WATER,    CAS,   AND     ELECTRICITY. 

Aberdeen  T.C. — Consideration  is  being  given  by  the 
Electricity  Committee  to  a  proposal  for  tlie  purchase 
of  new  turbine  plant  for  the  electricity  works,  at  an 
estimated  cost  of  £1(5,000. 

Cardiff  T.C. — Tlie  electric  installation  at  the  new 
technical  college  is  to  be  completed  at  a  cost  of  C2,00(). 

Cheadle  and  Gatley  U.D.C— The  surveyor,  Jh. 
F.  K.  (jibbins.  has  been  instructed  to  prepare  a  report 
upon  an  electricity  scheme. 

Dolgelly  R.D.C — Proposals  are  being  consideicd  for 
the  improvement  of  the  water  supply. 

Farnham  U.D.C. — Advice  is  being  taken  u|i.iii  tin- 
question  of  a  supply  of  electricity  for  lli<'  Hair 
district. 

Hoylandswine  U.D.C  -It  has  been  agreed  (o  sup- 
port the  application  o£  a  private  company  for  a 
Provisional  Order  for  tlie  sujjply  of  electricity,  subjerl 
to  a  purchase  clause. 

Hull  T.C. — An  amended  eslimale  has  been  agneil 
upon  for  electricity  extensions  amounting  to  .£2G,1  lo, 
1'20,(HX)  of  which  will  be  obtained  on  loan. 

Keighley  T.C— ^Ir.  W.  H.  Murgatroyd  asked 
recently  if,  in  view  of  the  shortage  of  water,  the  Health 
Committee  had  considered  the  advisability  of  staying 
their  hand  in  regard  to  the  putting  of  conveniences  on 
to  the  water-carriage  system.  He  would  like  to  know 
how  many  such  conversions  there  had  been  during  the 
past  twelve  months,  and  the  number  of  flushing 
cisterns.  He  was  told  there  were  cisterns  of  a  capacity 
of  1(X)  gallons  which  were  flushing  every  twenty 
minutes.  Alderman  Midgley,  in  reply,  said  that  tiio 
ordinarj'  cottage-house  cisteni  used  on  an  average 
about  12  gallons  of  water  per  day,  and  if  they  had 
l)ut  in  1,0(X)  conveniences  during  the  last  five  years  it 
would  only  mean  an  additional  consumption  of  12,000 
gallons.  An  ordinaiT  water-tap  would  run  off  that 
quantity  of  water  in  a  day.  If  they  were  to-day  making 
alterations  to  fifty  conveniences  it  would  only  be  a 
matter  of  (500  gallons  a  day,  and  that  was  not  worth 
considering.  The  health  of  the  town  must  be  the 
first  consideration  ;  and  if  people  did  not  know  what 
was  good  for  them  the  Health  Committee  had  got  to 
teach  them. 

Lancaster  T.C. — The  town  council  on  Wednesday 
.1.'  id'd  ti.  apply  for  leave  to  borrow  £80,000  for  aii 
<\t. 11^11111  iif  the  waterworks  necessitated  by  the 
prospective  large  increase  of  population  due  t<> 
Government  works.  The  scheme  includes  the  utilisa 
tion  of  the  existing  Abbeystead  compensation  reser- 
voir. Tlie  Government  is  to  be  asked  to  make  a  grant 
in  aid. 

Llanfrechfa  Upper  U.D.C — The  surveyor,  Mr.  G. 
.Jones,  has  been  instructed  to  report  on  the  question 
of  the  water  supply. 

Manchester  T.C — The  Electricity  Committee  on 
AVcdiicsday  accepted  a  contract  for  additional  plant  to 
be  installed    in    the    Stuart-street  works,  and    to    be 


completed  in  about  thirty  weeks,  which  will  to  some 
extent  relievo  the  tension  caused  by  the  increased 
demand  for  electricity. 

Monaghan  U.D.C— The  council  have  given  per- 
mission to  a  company  for  the  erection  of  poles  and 
wires  in  connection  with  a  proposed  installation  of 
electric  lighting. 

Pembroke  (Co.  Dublin)  U.D.C— Subject  to  the 
council  being  able  to  borrow  the  necessary  money,  it 
has  been  decided  to  carry  out  extensions  at  the  elec- 
tricity works. 

Ryde  T.C. — The  Water  Committee  have  been  autho- 
rised to  purchase  a  crudooil  engine  at  a  cost  of  £440. 

Swanage  U.D.C. — Lieutenant  Dawes,  k.e.,  who  was 
responsible  for  the  boring  w^ork  on  behalf  of  the  War 
(•nice,  attended  and  stated  that  no  water  had  been 
found.  The  chairman,  Mr.  It.  W.  G.  Reynolds, 
stated  that  he  had  been  in  communication  with  Messrs. 
IManstield  in  reference  to  their  water-finding  instru- 
ment, and  had  received  a  telegram  from  them  that 
they  would  be  prepared  to  come  to  Swanage  and  locate 
one  good  spot  to  bore  for  water  for  the  "sum  of  £21. 
Lieutenant  Dawes  stated  that  he  understood  the  War 
Office  were  allowed  to  spend  up  to  £(5oO  on  behalf 
of  the  council,  and  as  practically  only  half  that 
amount  had  been  spent  up  to  the  present,  they  were 
willing  to  bore  in  any  given  spot  at  a  cost  not  greater 
than  the  unspent  balance.  The  council  decided  to 
accept  Messrs.   Blansfield's  offer. 

MISCELLANEOUS. 

Maidens  and  Coombe  U.D.C— It  lias  been  decided 
that  any  officer  who  enlists  shall  have  his  case  for  the 
payment  of  a  proportion  of  his  salary  considered  on 
its  merits.  The  following  amendment  was  moved, 
but  was  rejected ;  "  That  the  council  tall  into  line 
with  the  London  boroughs,  and  in  the  case  of  all 
officials  who  enlist  before  November  30tli,  agree  to 
make  up  their  military  pay  to  the  amount  of  their 
present  salaries,  and  to  keep  their  places  open  for 
them,  subject  to  the  officers  agreeing  to  return  to  the 
s<'rvice  of  the  council  for  at  least  one  year  after  the 
conclusion  of  the  war." 

Tavistock  R.D.C. — The  council  has  resolved  to  get 
the  surveyoi',  Mr.  Harris,  "starred"  as  an  official 
who,  in  the  interests  of  the  community,  could  not  be 
span-d  for  active  service. 

Teddington  U.D.C — The  tender  of  Messrs.  East- 
wiMiil  .V  Co.  lias  been  accepted  for  the  supply  of  Port- 
land reiiiriil   and  lime. 


Concrete  Institute. — Ordinary  general  meetings  of 
this  body  will  be  held  in  the  offices  of  the  institute, 
l)<-iiison'  llcuise,  290  Vaiixhall  Bridge-road,  Wesl- 
niinster,  on  January  19th,  Febniarv  Killi,  Man-li  loth, 
April  19th,  and  May  17tli.  A  papei-  will  lie  nsul  a|. 
each  meeting. 

Sheffield  Town  Planning  Schemes. — The  work  of 
tnwii  iil.iiiiiing  ill  SlicHicId  dining  the  past  twelve 
niontlis  has  bin^n  chiefly  confined  to  the  areas  already 
in  hand,  progress  having  been  made  with  the  schemes 
under  consideration.  Negotiations,  we  gather  fi'om 
the  annual  report  of  the  city  engineer,  Mr.  Charles  F. 
Wike,  M.iNST.c.E.,  have  taken  place  and  conferences 
held  with  the  owners  resjiecting  certain  areas,  and 
wliiU;  the  main  features  of  the  schemes  have  been 
adiiered  to,  in  some  cases  amendments  have  been 
accepted  to  meet  the  proposals  of  the  owners.  A 
table  in  Mr.  Wiko's  report  shows  that  the  area  of 
town  planning  schemes  now  in  hand  is  nearly  6,000 
acres.  This  is  about  one-half  of  the  total  area  of 
land  within  the  city  available  for  town  jilanning,  and 
roughly  2.3  per  cent  of  the  total  area  of  the  city. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

ITORSHAMRURAL    DISTEICT   COUNCIL 
'  TENDERS    FOR   TAR. 

The  above  Council  invite  Tenders  for  the  Supply  of 
Tar  tor  Season  I'JIG.  Estimated  quantity  about 
25,000  gallons.  Full  particulars  and  Forms  of  Tender 
to  be  obtained  on  application. 

Last  day  for  receiving  Tenders,  December  13,  1915. 
W.  DENGATE, 

Surveyor. 
5S  Park-street, 
Horsham. 
November  23,  1915.  (2,775) 
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PERSONAL. 


ilr.  C.  Blaney,  surveyor  to  the  Newry  Urban  Dis- 
trict Council,  has  had  his  salary  increased  from 
£200  to  £300  a  year. 

Mr.  P.  Taylor,  surveyor  to  the  Hampton  Wick 
Urban  District  Council,  is  applying  for  a  commission 
in  H.M.  Forces. 

Mr.  W.  H.  Eley,  surveyor  to  the  Newmarket  Urban 
District  Council,  has  taken  \ap  a  commission  in  the 
Royal  Engineexs. 

Mr.  H.  Ernest  Denhani,  articled  pupil  to  Mr. 
S.  A.  Hill-Willis,  engineer  and  surveyor.  Tilbury 
Urban  District  Council,  has  been  accepted  into  the 
Engineer  unit  of  the  University  of  London  Officers' 
Training  Corps. 

Mr.  A.  R.  Hewlett,  a  member  of  the  staff  of  the 
Bethnal  Green  surveyor's  department,  who  for  some 
months  past  has  been  serving  in  the  Honourable 
Artillery  Company,  recently  returned  from  the  Front 
and  was  gazetted  Second  Lieutenant  in  the  Royal 
Engineers  on  October  17th. 

Mr.  H.  J.  Chapman,  who  has  resigned  the  position 
of  surs'eyor  and  sanitarj^  insi>ector  for  Buckingham 
on  his  appointment  to  a  similar  position  under  the 
Hartshorne  and  Seals  Rural  District  Council,  was 
recently  presented  with  an  oak  timepiece  by  the 
employees  of  the  town  council  as  "a  token  of  their 
esteem   and   appreciation. 

Mr.  Robert  Henry  Bicknell,  engineering  inspector 
under  the  Local  Government  Board  since  1896,  has 
retired,  and  the  good  wishes  of  a  host  of  friends  will 


iNlE..  R.  H.   Bicknell. 

■go  with  him  into  private  life.  His  strenuous  and 
varied  career  began— after  leaving  Marlborough 
College — with  his  apprenticeslrip  to  ironmasters  at 
Stockton-on-Tees,  after  which  he  worked  as  an  im- 
prover with  Messrs.  Head  &  Wrightson,  and  Messrs. 
R.  Rogers  &  Co.,  of  the  same  towm.  Subsequently 
he  was  placed  in  charge  of  the  piercing  by  machinery 
of  Lees  Moor  and  Wellhead  railway  tunnels,  and 
his  experience  of  trumelling  was  afterwards  ex- 
tended in  connection  with  the  Channel  Tunnel  ex- 
perimental works  on  both  the  English  and  French 
coasts.  Next  he  had  charge  of  the  excavation  of 
the  Elderslie  Rock  in  the  Clyde  by  diamond  drills, 
and  also  superintended  the  driving  of  the  Halkyn 
deep  drainage  adit  (Flintshire).  Railway  and  aque- 
duct works  then  claimed  his  attention,  and  he  was 
also  a  member  of  Mr.  T.  A.  Walker's,  staff  of  con- 
structive engineers  in  connection  with  the  Man- 
chester   Ship    Canal.    Upon    his    return    from    South 


America,  where  he  was  engaged  in  railway  engineer- 
ing, he  was  placed  in  charge  of  the  constructional 
department  of  the  Collooney  ajid  Clareniorris  Rail- 
way undertaking.  Before  he  took  uji  his  duties  at 
the  Local  Government  Board  he  was  engaged  in 
private  practice,  and  was  engineer  to  the  Fen  Com- 
missioner.s,  in  which  connection  he  had  charge  of 
about  250  square  miles  of  drainage,  and  the  naviga- 
tion of  the  main  rivers  in  that  area,  while  he  also 
rebuilt  the  outfall  sluice  and  navigation  lock.  It 
need  only  be  added  that  Mr.  Bicknell  has  ahvays 
fulfilled  his  inspectional  duties  with  tact  and  judg- 
ment. He  is  a  member  of  the  Institiition  of  Civil 
Engineers,  and  an  honorary  member  of  the  Insti- 
tution   of    Municipal    and    County    Engineers. 

Mr.  A.  J.  Smith,  borough  surveyor  of  Lynn,  re- 
quested the  town  council  to  sanction  his  application 
for  a  commission  in  the  Royal  Engineers,  and  the 
Streets,  Buildings,  and  Markets  Committee  recom- 
mended that  the  request  be  complied  w'ith,  but  that 
steps  be  taken  to  ensure  his  remaining  in  his  official 
position  as  long  as  was  reasonably  possible.  The 
town  council,  however,  deleted  this  part  of  the  com- 
mittee's report,  the  mayor,  Mr.  R.  O.  Ridley,  remark- 
ing that  the  borough  surveyor  did  not  want  to  he 
fetched.  In  doing  what  he  had  done  he  was  putting 
his  King  and  country  first. 

.^t  a  joint  meeting  of  the  Ea-'^lern  and  Western 
Highways  Committee,  held  at  the  Shirehall,  Norwich, 
recently,  special  tributes  were  paid  to  the  memory 
of  the  late  Mr.  T.  H.  B.  Heslop,  and  a  vote  of  con- 
dolence with  the  widow  and  family  was  passed. 
i\Ir.  Hamon  le  Strange,  w'ho  presided,  said  they  had 
in  their  late  county  surveyor  an  instance  of  the 
highest  type  of  public  servant,  for  Mr.  Heslop  was 
a  man  who  not  only  knew  thoroughly  well  how  to  do 
his  duty,  but  who  also  did  it  with  all  his  heart.  To 
Mr.  Heslop  it  w-as  always  a  matter  of  the  greatest 
pleasure  to  undertake  any  new  work. 


SHEET  PRISMATIC-LENSE  GLASS. 


Only  too  frequently  is  it  the  case  tliat,  owing  to  the 
lack  of  a  suitable  system  of  glazing,  artificial  illumi- 
nation is  resorted  to  in  situations  where  the  natural 
daylight  might  be  successfully  utilised.  In  Uiis con- 
nection attention  may  be  drawn  to  the  system  of 
sheet  prismatic-lense  glass  of  the  Maximum  Light 
Window  Glass  Company,  28  Victoria-street,  London, 
S.W.,  by  which  it  is  claimed  an  increase  of  daylight 
from  five  to  twenty  times  is  rendered  possible;  and 
all  who  are  interested  in  the  "  daylighting "  of  fac- 
tories, shojjs,  warehouses,  schools,  and  hospitals 
would  do  well  to  obtain  a  copy  of  an  illustrated 
booklet  which  has  been  issued  by  that  firm.  "Maxi- 
mum "  is  stated  to  be  tlie  first  glass  ever  produced 
in  sheet  form  with  scientifically  shaped  j^rojections 
on  each  side  cf  the  sheet.  At  present  it  is  being 
supplied  in  four  different  angles,  and  the  company 
contend  that  architects  need  not  have  a  dark  corner 
in  any  room  if  they  apply  it  to  certain  windows. 
The  glass  should  be  especially  effective  in  narrow 
streets,  areas  and  basements,  and  the  slight  extra 
cost  which  its  provision  entails  should  prove  a  really 
good  investment. 


Hartlepool  Housing  Scheme.  —  The  Hartlepool 
Town  Council  have  accepted  a  gift  of  £1,.500  from  Mr. 
William  Crosswell  Gray,  a  local  shipbuilder,  towards 
a  housing  improvement  scheme  adopted  by  the  council, 
at  the  estimated  cost  of  £1-5,000.  Mr.  Gray  men- 
tioned that  his  offer  was  chiefly  a  small  token  of 
gratitude  at  tlie  favourable  news  he  had  received  tliat 
his  onlj-  son.  Lieutenant  Cxray  (who  has  been  wounded 
and  captured),  was  alive. 

Business  Announcement. — In  consequence  of  the 
rapid  expansion  of  their  trade  in  plastic  and  other 
cements,  and  in  their  fibrastic  seating  and  packing 
for  tramway  rails,  Messrs.  Bobbins  &  Co.,  11  Tothill- 
street,  Westminster,  S.W.,  have  found  it  imperative 
to  introduce  further  capital  into  their  business,  and, 
to  facilitate  this,  they  have  registered  a  private  com- 
pany with  the  title,  ' '  Plastic  Cements  and  Fibrastic, 
Limited."  The  enlarged  business  will,  however,  be 
carried  on  under  the  same  management  as  before, 
and  all  orders  will,  as  heretofore,  receive  the  personal 
attentions  of  Mr.  James  Bobbins  and  of  those  hither- 
to associated  with  him  in  the  business,  while  the  com- 
pany's extended  facilities  for  production  will  now 
enable  them  to  execute  even  the  largest  orders  with 
accuracy  and  despatch. 
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h  NEW  TYPE  OF  STREET  GULLY. 


(From  a  Corresponde/if.) 

The  old  pot  type  of  street  gully  was  no  doubt  de- 
signed to  keep  road  grit  out  of  the  se^-ers ;  hence,  to 
l»e  effective,  it  should  be  cleaned  out  at  frequent 
intervals,  ajid  especially  after  any  considerable 
storm. 

Speaking  generally,  it  is  only  in  tlie  larger  towns 
that,  systematic  cleaning  out  of  gullies  is  under- 
taken. As  each  guUy  serves  a  large  area  of  road- 
way, the  grit  from  such  an  area  may  often  be  enough 
to  fill  the  pot  fairly  quickly,  after  which  any  further 
grit  passes,  of  course,  to  the  sewers.  It  is  tlius  not 
improbable  that  the  pot  is  often  but  a  reservoir  re- 
taining putrefying  filth  on  the  side  of  a  busy  street, 
just  in  the  position  where  it  is  likely  to  cause  most 
harm  to  public  health. 

The  pot  gully  and  the  snmp  manhole  are  no 
<Ioubt  brothers  of  the  same  epoch.  The  latter  has 
gone;  the  former  may  follow  suit,  when  it  is  con- 
sidered how  objectionable  it  is,  not  only  on  sanitary 
grounds,  but  when,  further,  it  is  remembered  that 
road  construction  has  entirely  changed  since  it  was 
ovolved.     Tarred    or    paved    roads    only     yield    srit 


wdien  sanding  is  necessary,  during  but  few  days  of 
the  year,  and  no  up-to-date  engineer  lays  a  sewer 
likely  to  have  a  velocity  insufficient  to  carry  away 
road  grit. 

The  borough  engineer  of  Newark  has  just  registered 
a  new  design  of  road  gully ;  its  construction  will  be 
seen  from  tlie  illustration  reproduced  herewith. 
The  gully  consists  of  two  parts,  a  glazed  stoneware 
receiver,  fitted  on  to  an  ordinary  "  Q "  trap.  The 
collector  is  24  in.  long  by  7  in.  broad;  at  the  ends  it 
is  only  1  in.  deep,  while  its  depth  at  the  centre  is 
only  3i  in.  In  towns  with  a  separate  system  of 
sewerage  the  trap  may,  of  course,  be  omitted. 

The  objects  kept  in  view  in  designing  this  gully 
were:  (a)  To  pass  all  mud  and  filth  to  the  sewers  at 
once,  and  not  to  intercept  and  retain  it  to  putrefy 
under  the  noses  of  pedestrians. 

(6)  To  obtain  a  cheaper  type  of  gully  and  cover 
than  that  liitherto  on  the  market,  in  addition  to  a 
more  efficient  one. 

(d)  To  obtain  a  gullv  which  will  not  readily  choke 
with  leaves,  and  wrfich  will  not  allow  channel 
streams  of  high  velocity  to  jump  the  cover.  The 
extreme  length  of  the  cover  will  be  noticed. 

('')  To  obtain  a  really  accessible  trap,  which  can 
l)e  at  once  cleaned  out  with  a  rubber  plunger  should 
it  choke. 

The  design  has  been  well  tested,  and  Newark  Cor- 
poration have  decided  to  replace  the  old  types  of  gully 
with  this  new  type,  at  a  certain  rate  jier  year. 


Lancashire  Main  Roads. — At  a  meeting  recently  of 
(he  Lancashire  County  Council,  Alderman  Aspell,  in 
submitting  the  report  of  the  Main  Roads  and  Bridges 
Committee,  said  that,  although  certain  main  roads 
leally  required  reconstruction,  the  committee  had  been 
compelled  to  resort  to  patcliing,  in  consequence  of  the 
Tjocal  Government  Board  refusing  to  sanation  capital 
<x))enditure  on  roads.  The  committee  were  conscious 
lliat  the  money  was  not  being  wisely  spent.  With  a 
view  to  economy  they  were  seeking  to  ariange  for 
using  alternative  roads  for  heavy  traffic. 


SOME  REGENT  PUBUGATIQNS/ 


.-VuSTRALASiAN    Ro.'Vus.    (.Secoud   Edition.)    By   J.   M. 
and   H.    E.    Cuaue.     Price    21s.     nett.     Sydney; 
George     Robertson     &     Co.^     Propy.,     Limited. 
London:    St.    Bride's   Press^    Limited,    24    Bride- 
lane,  E.G. 
The  kindly  appreciation  of  the  first  edition  shown 
by    engineers,    universities    and    technical    schools, 
examining    boards,    municipal    bodies,     and     otliers. 
having  led  to  tlte  distribution  of  the  whole  of  that 
issue,  the  authors  have  not  only  revised  and  largely 
rewritten  the  original  work,  but  have  greatly  extended 
its  scope  and  utility.    The  number  of  pages  has  been 
increased  from  ,'iS4  to  055,  and  that  of  the  illustrations 
from  146  to  228.     A  copious  index  continues  to  be  a 
feature  of  the  book. 

AU  important  recent  developments  in  the  design, 
construction,  maintenance,  and  cleansing  of  roads 
and  pavements  have  been  described,  after  much 
actual  observation  by  the  authors  in  Europe,  America 
and  North  Africa,  in  a  practical  and  comprehensive 
niannor,  witlr  special  regard  to  Australasian  con- 
ditions, Tlie  results  of  the  three  International  Road 
Congresses  held  since  the  first  issue,  in  Paris,  Brus- 
sels, and  London,  havo  been  mad©  full  use  of.  Cost 
data  applicable  to  Australasian  conditions  have  been 
completely  revised  and  considerably  extended.  Com- 
plete specifications,  covering  every  branch  of  road 
engineering  in  the  city,  town  and  country,  have  been 
lirouglit  up  to  date  and  added  to.  Asphalt  and  tar- 
macadam  roadways  have  been  comprehensively 
t  rented,  and  scientific  but  easy  tests,  that  can  be  con- 
ducted by  any  engineer,  have  been  described  for 
asplialt  and  tar,  and  liave  been  illustrated  where 
necessary.  In  extension  of  the  scope  of  the  original 
book,  many  new  chapters  and  an  appendix,  on  sub- 
jects cognate  to  road  making  and  maintenance,  have 
lieen  included.  Thus,  in  regard  to  reinforced  con- 
crete, underlying  principles  have  been  simply  and 
conci.sely  explained,  and  actual  examples  in  desigu 
Itave  been  v.'orked  out  for  the  student.  With  the  aid 
of  the  rules,  tables  and  diagrams  given,  the  engineer 
sliould  be  able  to  design  various  classes  of  rein- 
forced concrete  structures,  and  to  check  designs  sub- 
mitted by  others.  In  regard  to  hydraulics,  too,  in 
addition  to  an  explanation  of  the  science  of  the  sub- 
ject, the  rules,  formulee  and  extensive  tables  given 
will  enable  calculations  to  be  made  in  almost  all 
cases  tliat  the  engineer  is  likely  to  be  called  upon  to 
deal  with. 

Electric  tramways  on  roads  are  also  dealt  with,  and 
in  addition  to  a  general  description  of  tramway  sys- 
tems, the  question  of  track  surfacings  is  considered 
in  detail.  Storage  battery,  petrol-electric  and  railless 
systems  of  tractioii  are  also  described,  and  important 
details  furnished. 

The  subject  of  hous«  refuse  disposal  has  been  com- 
prehensively treated,  and  many  data  applicable  to 
Australasia,  bitlicrto  unpublished,  have  been  included. 
Refuse  destructors  of  various  types  have  been  de- 
scribed and  illustrated,  the  advantages  and  disad- 
vantages of  the  several  systems  being  discussed.  The 
generation  of  electricity,  and  the  uses  to  which  by- 
products can  be  put  in  road  making,  have  been 
closely  gone  into. 

The  book  is  one  which  ought  to  be  on  the  shelf  of 
every  highway  engineer. 

The    Practical    Design    of    Steex.-fbamed    Sueds. 

By     Albert     S.     Spencer.     Price     10s.    6d.     nctt. 

London:  Constable  &  Co.,  Limited. 
This  book  is  intended  for  those  who  require  a 
specialised  knowledge  of  the  practical  design  of  shed 
framework  and  foundations.  In  the  consideration  of 
each  constituent  part  the  author  has  borne  in  mind 
its  relation  to  the  completed  structure  as  a  whole. 
The  book  thus  possesses  a  unity  and  coherence  of 
Ireatment  which  is  wanting  in  mors  general  treatises 
which  only  deal  with  the  subject  of  sheds  incidentally. 
The  first  chapter  deals  with  the  resistance  of  steel- 
framed  sheds  to  wind  forces,  while  subsequent 
chapters  treat  of  standard  sections  of  sheds,  and 
the  standardisation  of  members  and  foundations. 
Finally,  external  coverings,  gutters,  pipes,  ventila- 
tion and  other  similar  incidental  matters  receive 
consideration.  The  work  may  be  recommended  as 
a  very  useful  text-book.  One  criticism,  however,  may 
lie  made  in  regard  to  its  form,  and  that  is  that  the 
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excellent  plates  that  are  bound  in  at  the  end  of  the 
volume  when  extended  are  not  completely  visible, 
Ijeing  partly  covered  by  the  intervening  pages  of 
text.  Keferenee  would  have  been  easier  if  the  con- 
cealed part  had  been  lilank  and  the  plate  sheets  ex- 
tended accordingly. 

Applied  Mech.4.nics.  By  Ewart  S.  Andrews,  b.sc. 
Price  4s.  6d.  Canibridge  University  Press. 
In  this  book  the  aim  of  the  author  has  been  to 
present  the  elemental  y  principles-  of  mechanics  in 
accurate,  though  clear,  terms,  and  to  show  the  appli- 
cation oi  those  principles  to  the  simpler  problems 
arising  ilr  engineering  and  architectural  applications. 
The  ordinary  .subject.-i  of  a  thorough  oour.se  in  applied 
mechanics  are  dealt  with  in  logical  order,  and  con- 
siderable iM'ominence  is  given  to  graphical  methods. 
Prof.  Andrews'  wide  experience  as  a  teacher  has 
enabled  him  to  present  the  subject  with  exceptional 
clearness,  and  to  anticipate  many  of  the  ordinary 
difficulties'  of  students.  Further,  although  he  has 
succeeded  in  avoiding  a  too  theoretical  treatment, 
he  has,  nevertheless,  given  quite  sufficient  explana- 
tions of  mathematical  principles  to  enable  the  reader 
intelligently  to  follow  him  into  the  realm  of  prac- 
tical engineering  application.  Each  chapter  con- 
cludes with  a  short  summary  and  a  series  of  ques- 
tions. We  have  no  hesitation  in  recommending  this 
book  to  students  who  desire  a  clear  exposition  of  the 
subject  of  applied  mechanics. 

A  Manual  for  Health  Officers.  By  J.  Scott 
MacNutt.  Price  12s.  6d.  nett.  New  York:  John 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall, 
Limited. 
Although  tills  book  is  primarily  concerned  wilh 
.\merican  practice^  it  contiuns  much  information 
which  is  of  interest  to  the  medical  officer  of  health 
and  sanitary  inspector  in  this  country.  The  first 
liart  deals  with  the  organisation  and  powers  of  health 
authorities,  while  the  general  subject  of  the  re- 
mainder is  public  health  administration.  The  par- 
ticular topics  include  communicable  disease,  child 
hygiene,  milk  and  other  food  supplies,  water  suji- 
piies,  housing  and  industrial  hygiene,  nuisances, 
sanitary  law,  the  annual  report,  vital  statistics, 
and  publicity.  These  are  all  dealt  with  in  some 
detail,  and  the  result  is  a  book  which  should  prove 
of  practical  value,  not  only  to  health  officers,  but 
also  to  all  who  are  i.n  any  way  interested  in  the 
jn-obleuis  of  public  hygiene  and  preventive  medicine. 

Limes  and  Cements.  By  E.  A.  Dancaster,  B.sc. 
Price  5s.  nett.  London :  Crosby  Lockwood  & 
Son. 
Tliere  are  probably  no  materials  of  engineering 
construction  that  are  of  more  general  importance  than 
limes  and  cements.  For  this  reason  no  doubt  the 
subject  has  produced  a  considerable  literature  of 
its  own.  So  far  as  we  are  aware,  however,  there  is 
no  work  extant  which  covers  exactly  the  .^^ame  ground 
as  that  before  us.  Described  in  the  sub-title  as  an 
elementary  treatise,  it  contains  a  brief  account  of  the 
nature,  manuf actiwe,  and  uses  of  limes  and  other  cal- 
careous cements,  wliile  the  subjects  of  chemical 
analysis  .and  physical  and  mechanical  tests  are  also 
dealt  with.  The  author  has  produced  a  work  which, 
while  specially  useful  to  the  beginner,  also  contains 
much  information  which  will  be  useful  to  those 
whose  knowledge  of  the  subject  is  more  advanced. 

Practical  Shop  Mechanics  and  M.iiHEMATics.  By 
J.  F.  Johnson.  Price  4s.  6d.  nett.  New  York : 
John  Wiley  &  Sons,  Inc.  London :  Chapman  it 
Hall,  Limited. 
•  In  this  book  the  mechanic,  or  trade  student  will 
find  a  concise  and  clear  an-angement  of  those  simpler 
branches  of  applied  mechanics,  and  the  mathematics 
directly  related  to  them,  that  pertain  to  actual  shop 
conditions.  The  subjects  dealt  with  include  mate- 
rials, measuring  instnmients,  pulleys  and  belting, 
tooth  gearing,  force  and  work,  forces,  stress  and 
strain,  and  angle  measurements.  Rules  and  formuloe 
are  invariably  illustrated  by  practical  examples,  the 
solutions  of  which  are  worked  out  in  full  detail. 
The  book  may  be  profitably  studied  by  those  for 
whom  it  has  been  written,  either  in  private  or  in  (lie 
technical  school. 

Arithmetic    for   Carpenters   and   Builders.       By 

E.  B.  Dale.     Price  5s.  6d.  nett.    New  York:  John 

Wiley  &  Sons,  Inc.     London:    Chapman  &  Hall, 

Limited. 

This  book  presents  in   a   simple  manner   the   suIj- 

jects  of  arithmetic,  together  wdth  some  geometry  and 


mensuration,  as  used  in  the  daily  work  of  the  car- 
penter and  builder.  The  scope  is  quite  elementary, 
and  the  several  lessons  are  well  graduated.  The 
carpenter  or  practical  builder  who  has  mastered  its 
contents  will  certainly  have  a  more  intelligent  grasi< 
of  his  work  in  consequence  of  the  knowledge  so 
gained. 

Mortality  Laws  and  St.atistics.    By  Robert  Hender- 
son.   Price  5s.  Gd.  nett.    New  York :   John  Wiley 
&  Sons,  Inc.    London :  Chapman  &  Hall,  Limited. 
The    author   of   this    book    is   tlie   actuary    of    the 
Equitable    Life     Assurance    Society    of    the    United 
States,  and  the  work  sets  fortli  in  concise  form  the 
es.sential  facts  and  theoi-etical  relations  with  reference 
to  the  duration  of  human  life.     Several  useful  tables 
are  contained  in  an  apitendix. 


COUNTY  SURVEYORS'  S0CIE1Y. 


-Vt  a  meeting  held  on  the  17th  inst.  the  death  of 
the  hon.  secretary  and  treasurer  of  the  County  Sur- 
veyors' Society  (Mr.  T.  H.  B.  Heslop,  m.inst.c.e.) 
was  formally  annoiuieed  by  the  president,  and  a 
vote  of  condolence  with  his  family  was  passed. 

At  the  request  of  the  society,  Mr.  H.  T.  Wakelam, 
M.INST.C.E.,  county  engineer,  Guildhall,  Westminster, 
S.W.,  consented  to  act  as  hon.  secretary  and  trea- 
surer, and  all  communications  should  be  sent  to 
him  in  future. 


Demand  for  Electricity  in  Manchester.— The  Elec- 
l  ncity  Committee  of  the  Manchester  Corporation  record 
a  great  increase  in  the  consumjition  of  electrical 
current.  The  incre<ise  in  the  demand  for  current  for 
power  purposes  is  fully  30  per  cent  in  excess  of  that 
which  was  called  for  in  pre-war  times.  The  increase, 
great  as  it  is  at  present,  will,  the  committee  expect, 
be  much  more  before  the  winter  is  out. 

Housing  Loans. — In  the  House  of  Commons  last 
week,  the  President  of  the  Local  Government  Board 
was  asked  v/hether  In  was  aware  that  the  Dublin  Cor- 
jjoration  had  acquired  sites  and  condemned  and 
demolished  thousands  of  insanitary  dwellings  within 
the  last  two  years ;  and,  as  this  was  done  in  the  belief 
tli^t  the  Local  Government  Board  would  sanction  the 
bans  to  build  houses  for  the  woi-king  classes,  would 
he  state  whether  his  board  would  v;ithdraw  their 
opposition  and  thus  allow  the  corporation  to  receive 
gr  !its  suflBcient  to  enable  them  to  continue  the  housing 
of  the  workers.  The  Chief  Secretary  for  Ireland,  who 
replied,  stated  that  the  corporation  had  since  the 
commencement  of  the  war  received  the  sanction 
b  th  of  the  board  and  the  Treasury  amounting  to 
£75,000  in  respect  of  some  large  building  schemes. 
Kegardiiig  more  recent  schemes,  loans  to  defray  com- 
pensation claims  had  been  sanctioned,  but  the  ques- 
tion of  sanctioning  further  loans  for  the  erection  of 
houses  had  been  deferred  for  the  present  in  accordance 
with  the  board's  circular  of  May  4th  last  conveying 
the  Treasury  restrictions  as  to  capital  issues.  That 
circular  applied  to  all  local  authorities. 

Motor  Fire  Appliances  for  London  Brigade. — At 
a  recent  meeting  of  the  London  County  Council  the 
Fire  Brigade  Committee  reported  that  they  had  had 
under  consideration  the  question  of  the  arrangements 
to  be  made  for  the  purchase  of  motor  fire  appliances 
during  the  financial  year  1916-17,  in  pursuance  of  the 
scheme  for  the  motorisatiou  of  the  fire  brigade.  They 
proposed  that  ten  motor  fire  engines  and  ten  motor 
escape  vans  should  be  obtained,  and  they  had  ascer- 
tained that  these  appliances  could  be  obtained  at  a 
cost  of  about  £17,900.  In  order  that  the  appliances 
might  be  delivered  as  early  as  possible  in  the  ensuing 
financial  year,  it  was  necessary  that  they  should  be 
jDlaced  on  order  at  an  early  date,  and  in  the  circum- 
stances they  had  asked  the  Finance  Committee  to 
submit  a  capital  estimate  of  £17,960.  It  would  be 
necessary  to  obtain  the  consent  of  H.M.  Treasury 
before  incurring  the  expenditure.  Provision  for  the 
expenditure  would  be  made  in  the  draft  estimates  for 
1910-17.  The  committee  added  that  they  were  now 
advised  that  the  cost  of  completing  the  equipment  of 
the  brigade  with  motor  appliances  would  probably  be 
about  £25,000  less  than  the  amount  of  £160,000 
originally  estimated.  The  reduction  was  due  partly 
to  the  prices  of  the  a[)pliances  having  been  lower  than 
was  anticipated  and  partly  to  the  fact  that  it  had  not 
been  found  necessary  to  place  appliances  out  of  com- 
mission for  repairs  as  often  as  was  expected. 
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APPOINTMENTS  VACANT. 


OFFICUL   and    SmiLAR    ADTBSIISEHHNTS    BBCIIYBD    IP    TO    4.30    P.M. 
ON    lanKSDAYS    WILL    BB    INSETIBD    IN    IHB    FOLLOWING    DAY'S    IS30B, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  r-ach  Thb  Scrtbvob  oSice  bw  noon 
on  WBDNBSDils  to  ensure  their  inclusion  in  the  weekly  list  o) 
tummaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con 
Urmation  by  letter. 


BOKOUGH  SURVEYOR  AND  ENGINEER.— 
December  11th.— Corporation  of  Hertford.  £350  per 
annum.— Town    Clerk,    The    Castle,    Hertford. 

BOKOUGH  SURVEYOR.— December  13th.— Strat- 
ford-upon-Avon Corporation.  £275  per  annum.— Mr. 
R.  Lunn,  town  clerk.  * 


MUNICIPAL   CONTRACTS  OPEN, 

Official  and  simil/e  adybriisbhb.ms  rbcbivbd  dp  to  4.30  p.«. 

ON    THCBSDAI3    WILL    BB    INSERIF.D    IN    TUB    FOLLOWING    DAY'S     ISSCB, 

but  t)ios6  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tbb  euRVBYOB  office  by  noon 
on  W1DNBSDAY3  fo  ens j.re  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emcrgencu 
only,  be  telephoned  (City  So.  10i6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

KILKENNY.— November  30th.— For  the  construc- 
tion of  a  reinforced-concrete  bridge,  for  the  Kilkenny 
and  Wexford  County  Council.— Mr.  A.  M.  Burden, 
county  surveyor,  Kilkenny. 

LONDON.— December  1st.— For  the  extension  of 
washing  shed  and  other  works,  for  the  Metropolitan 
.\sylums  Board.— Board   Offices,  Embankment,   E.G. 

SLIGO.— December  14th.— For  the  erection  of  a 
pavilion,  construction  of  water  supply  and  sewage 
works,  and  other  works,  for  the  county  council. — 
Mr.   :M.   Keane,   secretary.   Court-house,   Sligo. 

BRADFORD.— December  15th.— For  the  execution 
of  repairs  to  buildings,  for  the  Commissioners  of 
Works  and  Public  Buildings.  —  The  Secretary, 
Storey's-gate,  London,    S.W. 

Engineering:  iron  and  Steel. 

ASHTON-UNDER-LYNE.  —  November  29tli.  —  For 
the  supply  of  one  lOO-gallon  pneumatic  ejector  for 
humus  sludge,  for  the  corporation. — Mr.  J.  Row- 
bottom,  Town  Hall,  Ashton-under-Lyne. 

DUNDEE.— November  29th.— For  the  supply  of  GOO 
tons  of  steel  tramway  rails,  and  15  tons  of  steel  tie- 
bars,  for  the  town  council.— Mr.  J.  Thomson,  city 
engineer. 

SALFORD.— November  29th.— For  the  supply  of 
manganese  steel  crossings,  for  the  corporation. — 
General  Manager,  Corporation  Tramways,  32  Black- 
friars-street,  Salford. 

ADWICK-LE-STREET.— Decemljer  1st.— For  ex- 
cavating and  refilling  600  yds.  of  trench  for  water 
main,  for  the  urban  district  council.— Council 
Offices,   Old   School,   Adwick-le-Street. 

ORMSKIRK.— December  1st.— For  the  supply  and 
erection  of  a  Lanca-shire  boiler,  for  tlie  guardians. — 
The   Master,   Poor  Law   Institution,   Orniskirk. 

MILTON  REGIS.— Deceml)er  6th.— For  re-setliiig 
two  beds  of  six  retorts  with  regenerative  setting,  for 
the  urban  district  council.— Mr.  H.  W.  Kaye,  The 
Gasworks,  Milton  Regis,  Kent. 

ATHENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  -water  supply,  and  laying  a  distributing  sys- 
tem.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.G. 

WARRINGTON.— December  18th.— For  mechanical 
tipping  apparatus  for  coal  wagons,  for  the  corpora- 
tion.—Mr.  W.  S.  Haddock,  general  manager.  Gas 
Offices,  Warrington. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street 
London,  E.G. 

Roads. 

WHITLEY.— November  29th.— For  the  supply  of 
team  labour  for  various  departments,  for  the  urban 
district  council.— Mr.  A.  .J.  Rousell,  surveyor,  Whit- 
ley Bay,  Northumberland. 


WOJIBWELL.— November  27th.— For  the  supply 
of  granite,  limestone,  tarred  dross,  slag,  basalt,  dross 
fhippings,  limestone,  asphalt,  cement,  setts,  kerb, 
ehannelling,  flags,  and  stoneware  pipes,  for  the  urban 
district  council.— Mr.  W.  Quest,  surveyor.  Town  Hall, 
W'ombwell. 

CLEETHORPES.- November  29th.— For  the  sup- 
ply of  200  tons  of  slag  chippings,  for  the  urban  dis- 
lr:ct  conncil.— Mr.  L.  W.  Pye,  acting  surveyor. 

HAMPTON  WaCK.— December  3rd.— For  the  sup- 
ply of  about  200  yds.  of  granite,  for  the  urban  district 
council.- The  Surveyor,  Council  Offices,  High-street, 
Hampton  Wick. 

BRENTFORD.- December  4tli.— For  the  supply  of 
200  yds.  of  blue  Guernsey  or  other  approved  granite, 
for  "the  urban  district  council.— Mr.  J.  W.  Croxford, 
surveyor,  Clifden  House,  Boston-road,  Brentford. 

GLANFORD  BRIGG.— December  4th.— For  making 
up  certain  streets  and  back  roads,  for  tlie  rural  dis- 
trict council.— Mr.  W.  H.  Buttrick,  engineer.  High- 
street,   Scunthorpe. 

DERBYSHIRE.— December  9th.— For  the  supply 
of  broken  stone  and  tar-macadam,  such  as  granite, 
basalt,  slag,  Jimestone,  or  other  suitable  materials, 
for  the  county  council.— Mr.  J.  W.  Hortou,  county 
surveyor.    County   Offices,   St.    Mary's-gate,    Derliy. 

HORSHAM.— December  13th.— For  the  supply  of 
tar,  for  the  rural  district  council.— Mr.  W.  Dengate. 
surveyor. 

WILTS.— December  15th.— For  the  supply  of 
irranites,  basalts,  limestones,  chippings,  tools,  im- 
plements, Tarvia  spraying,  and  steam  rolling,  for 
the  county  council. — Mr.  J.  George  Powell,  county 
>urveyoT,  Trowbridge. 

DORSET.— .Tanuary  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adani,  for  the  county  council.— Mr.  E.  H.  Habgood, 
acting  coimty  surveyor,  Oo\inty  Offices,  Dorchester. 

Sanitary. 

HAMPTON  WIOK  .--November  2Gth.— For  tlio 
supply  of  men,  horses  and  carts  for  scavenging,  and 
for  the  weekly  collection  and  disposal  of  house  refuse, 
for  the  urban  district  council.— The  Surveyor, 
Council  Offices,   High-street,   Hampton   M'ick. 

GLASGOW.— November  27th.— For  the  construc- 
tion of  pipe  sewers  and  roads,  for  the  corporation. — 
Oflice  of  Public  Works,  64  Coehrane-street. 

PRESTWICH.— November  29th.— For  the  construc- 
tion of  a  12-in.  sewer,  for  tlie  urban  district  council. 
—The   Surveyor,   Chester  Bank. 

SPALDING.— December  4th.— For  work  in  connec- 
tion with  the  disposal  of  sewage,  for  the  board  of 
guardians.— Mr.  H.  Stanley  Maples,  clerk. 

GILDERSOME.— December  6th.  — For  emptying 
and  cleansing  ashpits,  for  the  urban  district  council. 
—The  Surveyor,  Council  Oflfioes. 

HASTINGS.— December  6th.— For  laying  stouewarr 
pipe  sewer  and  other  work,  for  the  corporation. — 
i\Ir.  P.  H.  Palmer,  borough  engineer.  Town  Hall, 
Hastings. 

CHEPPING  WYCOMBE.— December  6th.— For  the 
■supply  of  stoneware  pipes,  for  the  corporation. — Mr. 
T.  J.  Rushbrooke,  borough  surveyor. 

Stores. 

RHONDDA.— November  30th.— For  the  supply  of 
.stoneware  pipes  for  .sewers  and  surface-water,  bass 
brooms,  rotary  brushes,  ironmongery,  picks,  shovels, 
road  scrapers,  tools^  steel  standards,  iron  castings, 
street  gratings,  manhole  covers,  paving,  kerb,  chan- 
nel, pitching  and  coping,  Portland  cement,  granite 
road  macadam,  and  limestone  macadam,  for  the 
urban  district  council.— Mr.  E.  H.  Barber,  engineer 
and  surveyor.  Council  OflBces,  Pentre,  Rhondda. 

'  NOTTINGHAM.— December  2nd.— For  the  supply 
of  blue  bricks,  stoneware  pipes,  castings,  iron  gullies, 
Yorkshire  flags,  kerb,  granite  setts,  broken  granite, 
ironstone  slag,  chippings,  river  gravel,  ironmongery, 
and  refined  tar,  for  the  corporation. — Mr.  A.  Brown, 
city  engineer. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council.— Mr.  C.  F.  Hodgson,  sur- 
veyor. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


An  Eastern  Sub-District  meeting  (Suffollv,  Norfolk 
and  Cambridge)  will  be  held  at  Bury  St.  Edmund.s 
on  iSaturday,   December  4th. 

Programme. 

2  p.m. — Meet  at  Shire  Hall,  whero  the  members  will 
be    received    by    Mr.    W.    Lionel    Jenliins. 

ASSOC. M. INST. C.E.,        A.M.I.MECH.E.,        A.I.E.E., 

P.A.S.I.,  &c.,  county  stirveyor.  West  Suffolk 
County  Council. 
Read   minute.?  of   previous    meeting. 
2.30  p.m.— Mr.   William   H.   Eley,   assoc.m.inst.c.e., 
engineer   and   surveyor,   Newmarket   Urban 
District    Council,    will    read    a    paper    on 
"  War-time    Economy     l)y     Local     Authori- 
ties; "  discussion. 
•1.30  p.m. — Afternoon  tea  at  "  Forrest  Dean,"  by  kind 
invitation  of  Mr.  W.  Lionel  Jenkins. 
Mr.  Walter  D.  Harding,  assoc.m.inst.c.e.,  borough 
surveyor    and    water   engineer.    Bury    St.    Edmunds, 
will  bs  pleased  to  show,  between  10  a.m.  and  12  noon, 
any  of  the  members  who  wish  and  communicate  with 
him,    the    waterworks,    electric    power    station    and 
destructor. 

J.  R.  Mead,  H.  T.  AVakblam,  m.inst.c.e., 

Hon.   Suh-Di^liirl  Sccrelarij.  Difirul   Chairman, 


39  Victoria-street,  S.W. 


B.  WrAND, 

Sccrelarij. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

The  seventh   annual  general   mefttijig  will   be   held 
in  London^  to-nifirrow   (.SatiLcdfty). 

Programme. 

11.30  a.m. — Council   meeting. 

11.45   a.m.— Meet    in    the    council    chamlier.     No.    1 

Southampton-row,    W.C. 
12  noon. — Annual  general   meeting. 
Minutes  of  last  meeting. 
Presentation  of  annual  report  of  couucil. 
Announcement    of    result    of    ballot    for 
election  of  council  for  the  year  1915-lG. 
Installation  of  president. 
Any  other  business. 
1  p.m.— Adjourn  for  lunch. 
2.30  p.m. — ^Reassemble  in  oouncil  chaniljer. 
2.45  p.m. — Presidential  address. 

Discussion  on  the  following  papers  to  be 
presented  to  the  meeting:  — 

"The  Manufacture  of  Cement,"  byPIorace 
Boot    (past-president). 

"  The  Benefits  Derived  by  an  Urban  Dis- 
trict  Adopting   a   Town-planning    Scheme," 
by  W.  L.  Carr  (member). 
Advance  copies  of  papers  may  be  olitaiued  on  appli- 
cation  to    the   secretary,    and    will    be    forwarded    as 
soon  as  the  papers  are  in  print. 
Ladies  are  invited  to  attend  the  meeting. 


ASSOCIATION  OF  MANAGERS  OF  SEWAGE  DiSPOSAL 
WORKS. 


The  fourteenth  annual  general  meeting  of  this 
association  will  be  held  in  the  Caledonian  Salon. 
Holborn  Restaurant,  London,  on  Thursday,  Decem- 
Ijer  9th,  at  3  p.m. 

Papers:  "The  Work  Done  at  Salford  by  the  Acti- 
vated Sludge  Process,"  by  W.  H.  Duckworth,  r.c.s., 
and  "Recent  Improvements  in  the  Construction  of 
Cultivative  Tanks,"  by  W.  D.  Scott-Moncrielf, 
m.i.mech.e.,   F.E.S.I.,   past-president. 

Discussion. 

J.    B.    Croll, 

Hon.  Sccrelarij. 


INSTITUTION  OF  WATER  ENGINEERS. 


The  twentieth  annual  winter  meeting  will  be  held 
at  the  Geological  Society's  apartments,  Burlington 
House,  W.,  on  Friday,  December  10th,  commencing 
at  2.30  p.m.    A  discussion  will  be  invited  on  "The 


Necessity  for  Defining  the  Term  '  Domestic  Purposes  ' 
in  General  and  Private  Water  Acts." 

The  election  of  the  president  and  council  for  the 
year  1916-17,  also  the  election  of  the  auditors  for  the 
year  1916  will  take  place  at  this  meeting. 

Percy  Griepiih, 

Secrelary. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Scrtejob  readers 
with  a  view  to  making  the  information  given  under  thin 
head  as  complete  and  accurate  aif  possihJe. 

•  Accepted.  t  Recommended   for  acceptance. 

t  Provisionally  accepted. 
BllOWNHILLS. — For     layine    stoneware     pipe    sewer6_  and 
manholes,  for  the  urban  district  council. — Mr 
engineer  and  surveyor  :— 
A.   Hill  &  Co.,  Kidderminster 
W.  8.  Scott  &  Co.,  Luton,  Beds. 
V.  Jackson.  East  Tipton,  Staffs 
Child  &  Withers,  Bilston,  Staffs     . , 


J.  H.  Shaw, 

£1,820 

1,200 

1,154 

930 

LEWISIIAJI. — For  kerbiug-,  channelling,  and  making  up  the 
roadway,  and  for  pavifig  the  footways  of  Manwood-road 
with   artificial  stone,  for  the  borough  council : — 

Footways, 


H.  Woodham  &  Sons 

.T.  Mowlem  &  Co.,  Limited 

W.    Pearce 

Fry   Brothers,  Limited 

W.  Manders  &  Co 

Willis  &  Powis 

Foote  &  Milne.  Limited     . 

Davey  &   Armitage 

.\tlae  Stone  Compau.y,  Limited 

Alexandra  Paving  Stone  Co.,  Limited 

Brookes,   Limited 


Road- 

at per 

way. 

yd  supei 

£ 

s.    (I. 

1.869t 

— 

1,869 

— 

1,906 

:;  11 

1,916 

— 

1,963 

.')    4 

2,000 

4    :! 

2,016. 

6    1 

2,360 

."i     9 

S     3 


NEWPOKT  (I. W.).— Tenders  have  been  accepted  by  the  cor- 
poration for  the  Biipply  of  the  following  materials: — 
Supplying  to  tl)e  Sewasre  Works  of  Fresh  Gi'ey.stone  Lime. — 

E.'  Rogers  &  Son,  £l  2s.  6d. 
Supplving  to   the  Sewage  Works  of  Press  Plates. — Smith   & 

Whitehead,  £5  ]0s.  each. 
Supplying  Materials  for  the  Waterworks.— Smith  &  White- 

uead  and  A.  Wood 
Supplying  of  Genera)  Materials  to  the  Corporation. ~H.  W. 

Mbrey:  .\ssociated  Portland  Cement  Comri.iny,  E.  Rogers 

&  Son;  Duke  Brothers;  Westmores,  Limited;   W.   Wells; 

Smith  i-  Whitehead;  Wheeler  &  Hurst;  F.  P.  Spencer. 


TRAEH 
TOOLS 

of  every 
description, 


RAILWAY 

TOOLS 

of  every 
descriplion, 


lYATES^ 

Aston  Manor,  BIRMIPJGHAIVi. 


Manufacturers   of 

PERMANENT  WAY, 
POLE  HOLE,  and 
POWER  STATION 
TOOLS,  BARROWS 
and     APPLIANCES. 


ilil 


TtlCtRAMS;    "Y&TONIAN,  BIRNilKGHAM." 
I  LLbpHONES:   EAST  400,  401  &  4  02. 
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IVfinutes  of  Proceedings. 


Some  Results 

of  Hypochlorite 

Treatment 

of  Water. 


Ill  reading  the  many  papei-s 
and  articles  which  have  been 
\\ritten  upon  the  subject  of  the 
treatment  of  water  with  hypo- 
chlorite, it  is  impossible  to 
escape  the  idea  that  the  various  workers  some- 
times pay  very  little  attention  to  what  the  othere 
are  doing.  While  in  some  cases  we  have  the 
most  careful  and  elaborate  arrangements  for  pre- 
vious treatment  of  the  water — the  hypochlorite 
being  used  only  as  a  final  method  of  pur^ification — 
we  find  other  cases  where  the  chemist  is  still 
endeavouring  to  treat  water  containing  compara- 
tively large  quantities  of  organic  matter,  or  where 
the  materials  which  have  been  found  unsuitable 
elsewhere  are  used  for  mixing  tanks,  or  for  valves, 
and  so  forth,  and  where  the  well-known  clogging 
action  of  the  hypochlorite  on  pipes  and  apert.ures 
through  which  the  solution  has  to  flow  is  looked 
upon  as  sometliing  new  and  unexpected.  How- 
ever, it  is  probably  wrong  to  conclude  that  results 
of  this  kind  are  due  to  want  of  knowledge.  Such 
can  hardly  be  the  case,  and  it  is  perhaps  well 
that  the  chemist  should  not  be  too  ready  to  take 
for  granted  all  that  is  published  by  other  workers, 
and  if  some  of  the  results  obtained  merely  agi'ee 
with  what  has  gone  before  the  additional  proof  is 
valuable. 

Still,  in  readinj;  the  paper  read  by  Mr.  Joseph 
Race  before  the  Canadian  Section  of  the  Society 
of  Chemical  Industry,  one  cannot  help  wondering 
why,  in  the  face  of  the  acknowledged  unsuitability 
of  wooden  tanks  for  the  mixing  of  a  strong  hypo- 
chlorite solution,  the  Ottawa  authorities  only  two 
years  ago,  in  constructing  a  20,000,000-Kallon 
plant,  should  have  used  wooden  mixing  tanks 
which  aftenvards  had  to  be  lined  with  concrete 
and  asphalt.  One  may  again  ask  why  asphalt  was 
used,  seeing  that  concrete  has  apparently  proved 
to  be  a  very  suitable  lining  elsewhere.  In  fact, 
the  latest  practice  appears  to  be  to  make  the  tanks 
of  plain  reinforced  concrete.  Mr.  Race  also 
makes  a  strong  point  of  the  fact  that,  while  the 
solution  does  not  corrode  the  pipes,  it  tends  to 
clog  them,  and  advises  the  use  of  cleaning  eyes 
on  the  pipes.  This  again  appears  to  be  ele 
mentary.  On  the  other  hand,  the  paper  contains 
matter  of  a  very  different  kind  and  information 
of  peculiar  value.  The  clear  proof  of  the  value  of 
tlioroughly  mixing  the  solution  with  the  water  is 
important.  EfBcient  mechanical  mixing  clearly 
produces  superior  results  with  a  smaller  con- 
sumption of  chlorine,  and  it  is  shown  that  the 
better  mixing  of  chlorine  gas  with  the  water,  as 


compared  with  the  mixing  of  hypochlorite  solu- 
tions, may  be  taken  as  the  reason  for  the  better 
efficiency  claimed  in  that  process. 

At  Ottawa  a  considerable  saving  in  chemicals  was 
effected  as  the  result  of  this  improved  mechanical 
admixture  of  the  solution  with  the  water.  The 
evidence  given  of  the  velocity  of  the  reaction  on 
the  raicro-orgajiisms  being  lowered  by  the  tem- 
perature is  also  very  interesting.  Mr.  Race  is  of 
opinion  that  the  larger  cjuantity  of  hypochlorite 
required  in  order  to  sterilise  water  containing 
organic  matter  may  be  much  reduced  if  t-he  solu- 
tion is  thoroughly  mixed  with  the  water,  because 
imperfect  admixtui'e  leads  to  prolonged  localised 
action  on  the  organic  matter.  With  regard  to 
this,  he  shows  that  at  freezing  point  three  times 
as  much  chlorine  is  needed  for  water  containing 
much  organic  matter  as  would  be  needed  at 
70  deg.  Fahr.  Whether  Mr.  Race  thinks  that  it  is 
practicable  to  purify  such  water  by  hypochlorite 
treatment  alone  is  not  clear,  but  it  seems  that  he, 
at  any  rate,  has  leanings  towards  the  idea.  On 
the  other  hand,  he  seems  to  consider  that  even 
the  addition  of  '5  parts  of  chlorine  per  1,000,000 
may  cause  trouble.  The  treated  water  when 
boiled  has  a  fishy  smell,  we  ai'e  told,  and  it  is 
somewhat  remai-kable  that  large  animals  refuse  to 
drink  it.  Water  containing  as  much  as  1'5  parts  of 
chlorine  per  1,000,000  does  not  appear  to  harm 
fish,  however.  The  good  results  of  the  treatment 
of  the  Ottaw^a  water  are  made  clear  first  by  the 
gi'eat  fall  in  the  typhoid  rate,  and  next  by  the  com- 
parative freedom  of  the  city  from  typhoid  at  a 
time  when  the  water  supply  was  known  to  be 
badly  polluted,  and  when  the  tovra  of  Hull,  drink- 
ing the  same  polluted  water,  untreated,  suffered 
severely. 

It  is  evident  that,  owing  to 
Removal  of  Snow,  tlte  shortage  in  mimicipal 
labour  during  the  present 
crisis,  there  will  be  considerable  difficulty  in  our 
towns  and  elsewhere  should  a  heavy  fall  of  snow 
occur.  Hitherto  the  citizens  have  relied  upon  the 
local  authorities  to  effect  this  for  them,  but  now 
it  will  be  necessary  for  every  householder  to  bestir 
himself  and  execute  the  work  either  with  his  own 
hands  or  by  those  of  his  servants,  as  there  will  be 
no  casual  laboiu-  available  as  heretofore.  Prior 
to  1891  the  legal  responsibility  for  the  removal  of 
snow  from  footways  in  the  Metropolis  rested  upon 
the  occupiers  of  the  adjoining  premises,  and  prose 
ci'.tions  for  failure  in  the  discharge  of  this  .duty 
were    by  no  means    uncommon.      In    that    year, 
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however,  the  Pubhc  Health  (London)  Act  became 
law,  and  the  duty  was  cast  upon  the  sanitary 
authorities  of  collecting  and  removing,  "  so  fai-  as 
is  reasonably  practicable,"  all  street  refuse,  which 
by  the  definition  in  the  statute  includes  snow.  In 
the  present  state  of  the  labour  market  it  would 
be  difficult  to  say  that  it  is  "  reasonably  practic- 
able "  for  the  sanitary  authority  to  remove  snow 
from  all  footways,  and  the  question  of  what  is  to 
be  done  in  the  event  of  a  fall  is  now  under  con- 
sideration in  many  metropolitan  boroughs.  In 
Kensington,  for  example,  the  borough  council  have 
been  infonned  that  under  existing  circumstances 
it  will  be  impossible  to  secure  the  necessary 
manual  labour  for  clearing  snow  from  footways  in 
the  borough  after  a  heavy  fall ;  in  fact,  it  is  felt 
that  some  difficulty  will  be  experienced  in  obtain- 
ing labour  sufficient  to  deal  even  with  the  main 
thoroughfares.  The  recommendation  to  the 
councU  is  that  a  notice  should  be  chx-ulated  among 
the  residents  and  displayed  on  street  columns  that 
in  the  event  of  the  Metropolis  being  visited  by 
any  heavy  falls  of  snow  the  council  will  be  com- 
pelled to  look  for  the  assistance  of  householders 
in  the  direction  of  effecting  the  removal  of  the 
snow  from  the  footwa.ys  opposite  their  respective 
premises. 

We  understand,  t<x>,  that  similar  action  is  being 
taken  in  Wandsuorth  and  Hackney.  In  districts 
outside  the  Metropolis  the  matter  can  be  airanged 
more  simply,  because  of  the  power  given  by 
sec.  44  of  the  Public  HccUth  Act,  1875,  to  make 
by-laws,  in  certain  circumstances,  imposing  the 
duty  of  removal  on  the  occupiers  of  adjoining 
premises.  But  in  the  case  of  snow  removal,  as 
indeed  in  every  kind  of  work,  there  is  a  best  way 
of  proceeding,  and  of  this  the  average  householder 
is  all  but  completely  ignorant.  The  following 
suggestions  may  therefore  be  of  advantage  to  him. 
He  is  natui-ally  only  concerned  with  the  footpath, 
and  in  clearing  this  he  should  be  careful  not  to 
obstruct  the  channel  or  gutter  of  the  carriageway, 
but  keep  the  snow  clear  of  the  kerb,  so  as  to  leave 
a  free  run  for  the  water  when  the  snow  melts.  He 
will  also  find  it  easier  to  clear  the  snow  from  the 
footpath  befoi-6  the  traffic  has  consolidated  it. 
An  ordinary  coal  shovel,  or  even  the  fire  shovel, 
is  a  good  tool  for  the  purpose.  A  broom  is  some- 
times of  no  use  if  the  snow  is  hard,  but  m  this 
ease,  if  salt  is  sprinkled  on  the  snow  it  will  melt, 
and  then  become  amenable  to  the  broom.  Would 
it  not  be  well  to  issue  some  simple  instructions  of 
this  kind  in  districts  where  it  is  proposed  that 
the  householder  should  be  responsible  for  the 
work  ? 


The  Concrete 
Institute. 


The  Concrete  Institute  has 
been  fortunate  in  securing  for 
the  second  year  in  succession 
the  services  as  president  of  Professor  Henry 
Adams,  for  not  only  is  that  gentleman  eminently 
qualified  for  the  position,  but  the  additional 
advantage  is  secin-ed  in  avoiding  a  change  in  the 
midst  of  the  present  crisis  in  public  affairs.  The 
address  which  he  delivered  last  week  on  the  occa- 
sion of  his  re-election  was  confined  entirely  to 
matters  which  are  strictly  relevant  to  the  objects 
of  the  institute.  At  the  outset  he  referred  to  the 
reinforced  concrete  regulations  which  recently 
received  official  approval,  and  pointed  with  satis- 
faction to  the  fact  that  the  whole  of  the  council 's 
recommendations  were  incorporated  in  the  final 
di-aft.  The  war  has  naturally  caused  a  great 
depression  in  the  inception  of  new  engineering 
schemes,  but  with  the  advent  of  peace  there  is 
bound  to  be  a  boom — at  all  events  on  the  Con- 
tinent. Reinforced  concrete  will  then  doubtless 
be  used  to  an  extent  hitherto  unknown.  Its  great 
strength  and  toughness  were  demonstrated  by  the 
destructive  woi-k  of  the  German's  in  their  retreat 
from   Soissons.      Thei-e   are  tA^^o  bridges   at  that 


town,  one  of  metal  and  the  other  of  remforced 
concrete,  and  both  were  blown  up.  The  destruc- 
tion of  the  former  was  complete,,  while  the  latter, 
although,  of  com'se,  it  suffered  very  great  damage, 
still  crosses  the  river,  and  is  even  now  being  used 
with  the  aid  of  temporary  gangways. 

Perhaps  the  most  interesting  pai-t  of  Professor 
Adams'  address,  however,  was  that  in  which  he 
spoke  of  failures  of  concrete  structures  and  their 
causes,  with  special  reference  to  a  paper  read  by 
Mr.  R.  S.  Greenman  before  the  American  Society 
for  Testing  Materials.  It  has  been  well  said  that 
the  man  \\'ho  never  makes  a  mistake  never  makes 
anything  at  all,  and  the  saane  is  true  of  any 
profession  which  is  not  content  to  remain  entirely 
conservative.  The  investigation  of  the  causes  of 
failures  is  therefore  a  most  useful  aid  to  progress. 
Mr.  Greenman 's  experience  is  that  by  far  the 
largest  number  of  failures  are  due  to  poor  work- 
manship, while  in  those  cases  where  inferior  mate- 
rials ai'e  to  blame,  the  aggregate  offends  in  about 
four  times  as  many  cases  as  the  cement.  Assum- 
ing this  statement  to  be  correct,  the  principal 
lesson  to  be  deduced  from  it  is  the  vital  necessity 
for  thorough  super\'ision  of  concrete  work  in  every 
detail  by  properly  trained  expert  foremen.  Too 
often  the  work  of  mixing  and  placing  concrete  is 
still  regai'ded  as  unskilled,  and  is  left  to  the 
unaided  intelligence  of  labourers.  A  greater 
mistake  coidd  hardly  be  made.  In  structures  of 
any  considerable  import.anoe,  only  men  thoroughly 
accustomed  to  the  work  sihould  be  employed,  and 
these  should  be  under  the  most  constant  super- 
vision. Only  in  tliis  way  can  sound  workmanship 
be  insured,  and  the  most  prolific  cause  of  failure 
be  avoided.  Professor  Adams  rightly  criticised 
the  epigram  that  "concrete  is  its  own  best  iu- 
spector, "  which  means  that  defects  in  workman- 
ship or  material  will  quickly  reveal  themselves. 
The  object  of  inspection  is  to  avoid  the  appear- 
ance of  such  defects'  after  the  work  is  completed, 
together  with  the  legal  and  engineering  difficulties 
with  which  they  will  inevitably  be  accompanied. 


Sewage  Disposal 
by  Aeration. 


On  several  occasions  we  have 
[jointed  out  the  desirability  of 
making  investigations  into  the 
possibilities  of  the  activated  sludge  process  when 
caiTied  out  on  the  continuous  flow  system.  While 
\\"e  are  waiting  for  this  to  be  done  here,  our  friends 
in  America,  recognising  the  great  value  of  this 
process  if  it  can  be  applied  satisfactorily  in  a 
practical  manner,  have  already  commenced  ex- 
periments, and  in  one  case  have  been  so  far 
satisfied  with  the  results  that  it  has  been  decided 
to  spend  the  sum  of  about  £13,000  on  an  installa- 
tion of  much  larger  capacity  as  a  further  test  of 
the  process  before  adopting  it  for  the  whole  of  the 
sewage  of  the  city.  The  results  of  the  experi- 
nieiits  and  details  of  the  proposed  new  works  are 
given  in  a  paper  by  Mr.  T.  Chalkley  Hatton,  chief 
engineer  of  the  Milwaukee  Sewerage  Commission, 
which  was  read  at  a  meeting  of  the  American 
Society  of  Municipal  Impr'ovements  recently. 
From  the  extracts  from  this  paper  which 
ai'e  printed  on  another  page  it  will  be  seen 
that  the  process  can  be  carried  out  on  the  con- 
tinuous flow  principle  without  difficulty,  and  we 
find  that  several  important  points  which  had 
already  occurred  to  us  are  decided,  at  any  rate 
provisionally.  In  the  first  place,  it  is  stated  that 
rectangular  tanks  will  probably  be  the  most  suit- 
able form  for  this  process.  Further,  the  import- 
aucj  otf  the  de[)th  of  the  taoak  is  emphasised,  and 
we  shall  liDpe  to  learn  more  on  these  points  after 
the  large  installation  has  been  in  operation  for 
some  time.  Again,  it  is  definitely  stated  that 
the  width  of  the  tank  in  which  the  aeration  takes 
place  must  not  exceed  6  ft.  to  8  ft.  if  the  most 
economical  disposition  of  the  air  is  to  be  obtained. 
From  this  we  gather  that  it  is  desirable  that  the 
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whole  bcxly  of  the  sewage  should  move  forward 
from  the  inlet  of  the  tank  to  the  outlet,  but  we 
doubt  whether  this  result  can  be  secured  in  a  tank 
9  ft.  deep,  as  we  think  it  will  be  found  that  only 
the  upper  portion  is  actually  displaced.  In  this 
connection  we  believe  there  is  room  for  fm-thea- 
investigations.  The  diagrams  showing  the  esti- 
mated cost  and  quantity  of  air,  and  the  total  cost 
of  the  treatment  by  the  activated  sludge  process 
for  50,000,000  gallons  per  day  ai-e  extremely  inte- 
resting, and  aj-e  certainly  the  most  useful  and 
instructive  \r&  have  seen  up  to  the  present,  aad 
we  await  with  nmch  interest  the  furtlier  informa- 
tion which  will  in  due  coui-j^a  be  available  from  the 
operation  of  the  lai-ger  plant  no\\-  being  installed. 
Meanwhile,  all  engineers  engaged  in  sewage  dis- 
posal work  will  be  indebted  to  Mr.  Hatton  for 
taking  the  initiative  in  tliis  work,  and  pai-ticularly 
for  making  the  results  M\a,ilable  to  all  other 
eiiurine(^i-s  in  the  world. 


Institution 

of  Municipal 

Engineers. 


On  Saturday  last  the  seventh 
annual  general  meeting  of  the 
Institution  of  Municipal  Engi- 
neers took  pliK-e,  and  the  new 
president,  Mr.  Henry  C.  Adams,  m.inst.c.e., 
delivered  his  inaugural  address.  Mr.  Adams,  who 
is  a  son  of  Professor  Henry  Adams,  succeeds  Mr. 
^latthews  Jones,  the  city  surveyor  of  Chester,  at 
an  anxious  moment.  The  report  of  t.he  council 
shows,  however,  that  the  institution  has  stood  the 
searching  test  of  the  past  twelve  months  remark- 
ably well,  and  w'e  have  evei-y  confidence  in  its 
continued  prosperity  under  the  guidance  of  its 
new  leader.  In  common  with  other  professional 
s(x?ieties  and  institutions  a  lai-ge  number  of 
membere  ai-e  ser^'ing  their  King  and  Country  in 
various  capacities  on  sea  and  land.  It  must  not 
be  forgotten,  too,  that  the  municipal  engineer  who 
is  compelled  to  remain  at  home  is  bearing  a  greatly 
increased  burden  of  service,  not  only  by  reason 
f  depletion  of  staff,  but  also  in  many  cases  by  a 
-Feat  increase  of  work  owing  to  the  establishment 
ot  camps  in  the  district,  or  to  the  special  use  of 
roads  for  the  purposes  of  militai-y  transport.  Ad 
the  beginning  of  his  address,  and  before  turning 
his  attention  to  engineering  matters,  Mr.  Adams 
dealt  at  some  length  with  the  important  questions 
of  security  of  tenure  and  professional  education. 
Our  own  views  on  both  of  these  subjects  are  very 
\\ell  known,  and  we  are  in  entire  iigreement  with 
Ir.  Adams'  main  contentions.  In  dealing  with 
lucation,  Mr.  Adams,  while  not  undeiTating  the 
ilue  of  practical  experience,  emphasised  the 
■iiportance,  in  tliese  days  especially,  of  a  thorough 
ientific  training.  The  oj)j)ortunities  now 
itorded  by  "  modern  "  imivei-sities,  colleges,  and 
i-hnieal  schools  are  so  convenient  and  in- 
e.'cpensive,  that  the  young  municipal  engineer  who 
deliberately  neglects  them  is  seriously  prejudicing 
his  future.  Above  all,  the  attempt  made  by  som.e 
authorities  to  force  an  engineer  to  take  a  pupil 
with  the  sole  idea  of  eking  out  an  inadequate 
salary  should  be  stamped  out  as  being  dishonest 
;n  principle. 


Engineering 
Questions. 


The  latter  part  of  Mr.  Adams' 
address  contained  some  inte- 
resting observations  on  those 
branches  of  municipal  engineering  with  which  he 
is  more  closely  identified  at  the  present  time- — 
namely,  sewerage,  water  supply,  and  structural 
work.  In  connection  with  the  first-named  topic, 
he  referred  to  the  issue  during  the  past  year  of 
the  Ninth  and  Final  Eeports  of  the  Eoyal  Com- 
mission on  Sewage  Disposal.  He  pointed  out, 
however,  that  arduous  as  the  labours  of  the  com- 
mission have  been,  and  useful  as  the  reports  have 
proved,  they  do  not  eliminate  the  need  for  the 
employment  of    skilled    engineers  or  reduce    the 


responsibility  devolving  upon  them.  In  regard  to 
water  supply,  we  should  like  to  eTnphasise  the 
plea  put  fonvard  for  the  combination  of  areas — 
and  particularly  of  rural  areas — in  suitable  cases. 
This,  as  was  pointed  out,  can  be  done  by  the 
Local  Government  Board,  under  sec.  279  of  the 
Public  Health  Act,  1875,  upon  joint  application 
being  made  by  the  authorities  concerned.  Un- 
fortunately-— to  quote  Mr.  Adams — neighboui'ing 
districts  frequently  have  a  strong  disinclination  to 
co-operate,  unless  it  happens  that  both  require  a 
supply  of  water  at  the  same  time  and  cannot 
obtain  it  otlierwise.  A  similai"  disinclination  to 
co-operate  exists  in  the  case  of  adjoining  parishes 
in  the  same  district. 

The  last  part  of  the  address  dealt  with  reiu- 
forcM^d  concrete.  This  material  is  not  vised  in 
municipal  engineering  work  in  this  country  to 
anything  like  the  extent  that  might  have  been 
expected.  The  principal  reason  is,  no-  doubt,  the 
unreasonably  short  period  allowed  by  the  Local 
Government  Board  for  the  repayment  of  loans. 
As  Mr.  Adams  justly  said,  it  would  appear  that 
in  this  respect  the  board  have  departed  from  their 
usual  practice  of  fixing  the  loan  period  co-deter- 
minate with  the  probable  useful  life  of  the  pro- 
jected work,  or  the  average  life  of  work  of  a 
similar  ehiU'acter,  because  it  is  well  known  that 
the  actual  life  from  numerous  practical  examples 
has  already  greatly  exceeded  the  loan  periods 
allowed ;  and  it  is  surmised  upon  good  and  sub- 
stantial evidence  that  its  life  is  unlimited. 
Finally,  in  dealing  with  reinforced  concrete  in  road 
constl-uction  the  president  called  attention  to  a 
recent  case  in  which  an  action  was  brought  by 
tlie  Gas  Light  and  Coke  Company  to  restrain  the 
Woodford  and  Wanstead  Urban  District  Councils 
from  asing  wire  fabric  road  reinforcement  on  the 
ground  that  its  use  would  be  a  serious  hindrance 
to  the  company  in  getting  down  to  their  mains. 
Experimental  lengths  were  constructed  by  the  gas 
company  of  reinforced  concrete  6  in.  thick  and 
ordiruiry  concrete  12  in.  thick,  upon  which  at  a 
later  date  workmen  were  put  to  open  through. 
It  was  fomid  that  the  reinforced  concrete  was  cut 
through  in  a  shorter  time  than  the  thick  bed  of 
ordinary  concrete,  and  the  gas  company  thereupon 
withdrew  the  action. 


Military  Traffic  and  the  Roads. — Mr.  C.  Colston, 
in  presenting  the  rejjort  of  the  Roads  and  Bridges 
Committee  at  a  recent  meeting  of  Wilts  County 
Council,  said  from  the  agenda  they  might  imagine 
that  the  road  staff  had  liad  a  vei-y  easy  time  of  it,  but 
he  spoke  from  experience,  and  he  did  not  hesitate 
to  say  that  during  the  past  fifteen  months  the  road 
staff  had  been  subject  to  altogether  exceptional  stress, 
and  for  a  long  time  past  their  hours  of  labour  had 
been  fourteen  a  day.  They  did  not  complain,  and  he 
did  not  complain  on  their  behalf,  but  he  thought  that 
the  council  should  be  intoi'med  of  such  good  and  devoted 
sei-vice.  The  cause  of  this  additional  work  had  been 
due  not  so  much  to  the  actual  presence  of  an  enormous 
body  of  troops — men  whom  they  most  cordially  wel- 
comed and  were  proud  to  see  in  their  midst — but  to 
the  fact  that  thousands  of  tons  of  material  had  been 
hauled  over  the  roads  in  oi'der  to  build  the  huts, 
making  roads  for  the  military.  He  admitted  that 
damage  had  been  done  by  the  nation,  and  the  nation 
had  stepped  foi'ward  to  make  that  good,  but  many 
difficulties  had  to  be  faced  by  the  office  staff  in  con- 
nection with  the  matter.  Though  the  Road  Board 
found  the  money,  they  had  to  look  to  their  own  county 
surveyor  and  staff  to  evolve  order  out  of  chaos.  It 
was  no  exaggeration  to  say  that  miles  upon  miles  of 
their  roads  were  literally  destroyed  ;  they  could  not 
be  described  as  I'oads,  but  were  simply  pieces  of  mud 
and  slush.  They  were  at  last  seeing  daylight.  Prices 
were  falling,  and  they  were  in  a  position  to  discharge 
men,  and  though  enormous  work  yet  remained  to  be 
done  the  progress  was  most  marked.  The  roads  were 
stronger  than  before,  but  whether  they  were  stronger 
having  regard  to  the  immense  increase  in  the 
mechanical  traffic  which  passed  over  them,  subjecting 
them  to  tremendous  strain,  he  would  not  like  fo 
venture  an  opinion  on. 
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Activated  Sludge  Treatment. 

AMERICAN   CITY'S   LARGE-SCALE   INSTALLATION. 

By  T.  CHALKLEY  HATTON,  Chief  Engineer  of  the  Milwaukee  Sewage  Commission. 


[Basing  a.  decision  on  the  results  of  experimental  work  costing  £13,000,  the  Milwaukee  Sewerage 
Commission  is  building  the  world's  pioneer  large-scale  plant  for  the  treatment  of  sewage  by  the 
activated  sludge  process.  The  new  works  comprise  eleven  circular  30-ft.  concrete  tanks  of  the 
continuous  flow  typo,  designed  to  treat  1,600,000  gallons  of  sewage  daily  with  a  4-hour  period  of 
aeration  and  a  25  per  cent  activated  sludge  content.  A  feature  of  the  plant  is  the  diffusion  of  air 
at  the  tank  bottoms  by  porous  quartz  sand  plates.  The  works  which  are  being  constructed  for  the 
purpose  of  trying  out  the  process  on  a  normal  size  unit,  so  that  the  city  may  be  guided  in  the 
ultimate  expenditure  of  £600,000  on  its  sewerage  system,  were  described  by  Mr.  T.  Chalklcy  Hatton, 
chief  engineer  of  the  Milwaukee  Sewerage  Commission,  at  the  convention  of  the  American  Society  of 
Municipal  Improvements,  held  in  Dayton,  Ohio,  recently.  The  following  extracts,  reproduced  f<om 
"Engineering   Record,"  are  from   Mr.   Hatton's   Paper.3 


The  operation  of  experimental  tanks,  placed  in 
operation  last  March,  clearly  demonstrated  that  it 
was  possible  to  treat  the  sewage  of  Milwaukee  by 
the  activated  sludge  process  on  the  fill-and-draw 
method,  when  the  temperature  of  the  sewage  was 
50  deg.  Fahr.,  or  more,  at  less  cost  than  by  any 
other  process  M'ith  which  the  commission  had  been 
experimenting,  taking  into  consideration  the  cha- 
racter of  effluent  obtained.  Having  determined  the 
availability  of  the  fill-and-draw  metliod,  it  was  de- 
termined to  try  the  continuous  flow  method.  Acti- 
vated sludge  was  obtained  for  seeding  this  tank 
partially  from  the  Imhoft  tank  and  from  fresh  sewage. 


U    \^2-/2  sngthi 
'oFlS'C.I.Pipe 

Section  A  A. 
Sedimentation    Tank   Details. 

Tlie  Imhoff  tank  sludge,  which  is  anaerobic,  and 
which  must  be  converted  into  aerobic  sludge  before 
activated  sludge  is  produced,  was  run  into  the  new 
tank;  to  this  was  added  fresh  sewage  every  eight 
or  ten  hours,  and  the  mixture  aerated  by  blowing 
air  through  it  under  about  5  lb.  pressure.  At  the 
end  of  six  or  eight  hours  the  air  was  turned  oft, 
sludge  allowed  to  settle,  the  supernatant  liquor 
drawn  off,  fresh  sewage  added  to  the  capacity  of  the 
tank  and  the  aeration  repeated. 

This   process    was   continued    until    the   tank    con- 
tained   about   30    per    cent   of    its   capacity   of    good 


activated  sludge.  It  required  about  thirty-three 
days  to  seed  this  tank  in  the  manner  described, 
whereupon  it  was  started  upon  the  continuous  flow 
method.  This  was  begun  during  the  first  week  in 
July  of  this  year,  and  has  been  continued  without 
material    interruptions    since. 

From  the  beginmng  of  the  tests  remarkable  results 
were  secured,  according  to  Mr.  Hatton.  With  a 
rough-screened  sewage  containing  from  l,000,OiX)  to 
7,000,000  bacteria  per  cubic  centimetre,  250  p. p.m.  of 
suspended  matter,  30  p. p.m.  organic  nitrogen,  and 
120  p. p.m.  oxygen  consumed,  an  effluent  was  pro- 
duced containing  a  99  per  cent  removal  of  bacteria 


op  ot  lanh-^ 
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.Ierangement    of    Baffles    and    Air    Diffdser 
Plates. 


Section  B-B     Section  C-C 


Raffles   Divert  Flow  over  Aik  Diffusers   in 
Tank  Boitom. 

and  suspended  matters,  12  to  14  p.p.m  nitrates, 
stable  after  five  days  and  clear  as  the  lake  water, 
leaving  a  sludge  containing  5'45  per  cent  of  ammonia, 
1'34  per  cent  of  available  phosphoric  acid,  and  0-23 
per  cent  of  potash,  worth  as  a  fertiliser  $9  a  ton, 
based  on  dry  weight. 

This  was  accomplished  with  1-77  cub.  ft.  of  air 
per  gallon  ot  sewage  treated,  costing  $4.43  per  1,000.000 
gallons,  based  on  air  at  $2.50  per  1,000,000  cub.  ft. 
compressed  to  5  lb.  pressure,  which  is  tlie  guaranteed 
cost  wliere  large  units  are  used,  and  includes  all 
overhead    charges   and    boiler-room    labour,    but   not 
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outside  plant  or  engine-room  labour.  Experiments 
now  under  way  indicate  that  the  volume  of  air  can 
l>e  very  much  reduced.  In  considering  the  cost  of 
this  process  the  character  of  effluent  obtained  must 
not  be  lost  sight  of.  Tlie  effluent  above  described  is 
of  far  higher  standard  than  any  yet  obtained  from 
any  of  the  processes  with  which  experiments  have 
been  conducted  at  the  Milwaukee  testing  station. 
and  much  higher  than  is  ordinarily  required.  If 
the  standard  is  reduced  the  cost  will  be  reduced  in 
direct  ratio. 

In  view  of  the  foregoing  record  of  results  obtained 
by  this  process,  either  by  the  iill-and-fliiw  oc  con- 
tinuous flow  method,  it  is  not  surprising  that  the 
Sewerage   Commission   felt    warranted    in    expending 


what  extent  cannot  be  determined  until  a  fair  trial 
is  made,  and  Uie  contemplated  plant  may  show  that 
some  artificial  heat  wOl  have  to  be  applied  to  some 
portion  of  the  process  during  the  extreme  low  tem- 
[lerature  periods. 

DBSCBIPTION    OF    PLANT. 

The  plant  consists  of  eleven  circular  reinforced 
concrete  tanks  30  ft.  inside  diameter  by  13  ft.  maxi- 
mum depth,  supported  upon  a  pile  foundation,  due 
to  the  instability  of  the  soil.  Tanks  1  to  6,  inclu- 
sive, are  the  aerating  tanks  in  which  the  sewage 
mixed  with  the  activatod  sludge  is  aerated  by  means 
of  air  forced  in  under  5  lb.  pressure.  Tank  9  is  the 
sedimentation   tank,    and    tanks    10   and    11    are    the 
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Million  Colons  of  Sev-aceTreoted  Doilv 
Diagram    1.-  Cost   and    Quantity    of   Air   for    Activated  Sludge  Process. 


Note. — The  amount  of  air  used  per  1.000.000  gallons  of  sewage  is  based  upon  tlie  use  of  a  tank  of  9  ft. 
average  depth.  The  final  cost  of  aeration  is.  however,  nearly  independent  of  the  depth  of  tank  if  the  rate 
of  aeration  per  square  foot  of  tank  surface  remains  constant,  as  if  the  depth  were  doubled  the  volume  of  air 
per  gallon  of  sewage  would  be  halved,  but  its  pressure  doubled. 

These  arrows  show  the  procedure  for  50.000,000  gallons  of  sewage,  two  hours'  aeration,  0.25  cub.  ft.  per 
1.000.000  rate  of  air  application,  and  25  per  cent  of  sludge. 

Instructions. — Begin  at  the  bottom  of  the  diagram  with  the  number  of  gallons  of  sewage  treated  daily. 
Hun  vertically  to  the  selected  period  of  aeration,  then  horizontally  to  the  selected  rate  of  air  application,  then 
verticallv  to  the  percentnse  of  sludge,  then  horizontally  to  the  heavy  cime,  and  thence  vertically  to  the  cost 
in  dollars  per  day.  To  find  the  amount  of  air  in  millions  of  cubic  feet  per  day.  run  horizontally  to  the  left 
instead  of  to  the  heavy  curve. 


Mi.5,000  trying  out  the  jjrocess  on   a  large   size  unit, 
i>efore  adopting  it  as  a  plant  which  would  ultimately 
cost  in  the  neigh lx>urhood  of  $3,000,000. 
One  of  the  principal  reasons  for  building  the  large 

iP-it  was  to  determine  how  much  low  temijeratures 
■A  the  winter  would  affect  the  process,  what  methods 

'  ould  have  to  be  used  to  overcome  this  effect,  and 
what  they  would  cost.  The  foregoing  results  have 
all  been  obtained  with  sewages  varying  in  tempe- 
ratures from  50  to  70  deg.  Fahr.,  whereas  the  winter 
sewages  run  down  to  42  deg.  Fahr.  for  short  periods. 
It  is  well  known  that  low  temperatures  seriously 
affect  the  efficiency  of   nitrifying  organisms,   but  to 


activated  sludge  tanks.  The  drawings  show  details 
of  the  aerating  tanks  with  their  curved  baffles,  the 
manner  of  sloping  the  bottom  of  the  running-through 
channels  so  as  to  avoid  the  deposition  of  sludge, 
and  the  manner  of  placing  the  air  diffusers.  The 
sedimentation  tank  is  the  only  tank  to  be  roofed 
over.  The  roof  is  necessary  to  prevent  ice  forming 
about  the  edges  of  the  circular  weir,  which  would 
set  up  uneven  currents.  This  tank  has  a  radial 
flow,  and  is  designed  for  a  twenty-five-minule  sedi- 
mentation   ])er!od,    at   a   2,000,000-gallon    rate. 

The  two  sludge  tanks  are   similar  to  the   aerating 
tanks,  except  that  they  are  each  made  into  two  sepa- 
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rate  compartments  by  stop  planks  connecting  the 
two  ends  of  the  Iniffle  walls.  Their  pipes  and  dif- 
fusers  are  placed  in  tlie  same  number  and  niiinner 
as  in  the  aerating  tanks. 

Wooden  rectangvilar  troughs  are  built  part  way 
around  each  tank  to  control  the  direction  of  the  flow 
of  liquor,  and  stop  ]ilanks  are  arranged  so  that  any 
one  or  series  of  tanks  can  be  cut  out.  The  sewage 
from  250,000  people,  to  which  is  added  the  sewage 
from  the  packing  house  district,  passes  out  to  the 
lake  through  a  20-ft.  wide  open  channel  alongside  of 
the  proposed  plant. 

In  this  channel  a  weir  is  constructed  20-35  ft.  long, 
which'  maintains  a  depth  of  about  3  ft.  of  liquor  for 
40  ft.  back  of  the  weir.  This  is  the  grit  chamber 
in  which  the  heavier  solids  from  the  street  wasliings 
are  deposited,  as  the  sewers  connected  with  this 
large  intercepting  sewer  are  of  the  combined  type. 
The  weirs  have  been  so  arranged  as  to  provide  a 
flow  through  the  plant  to  correspond  with  the  fluctua- 
tions of  flow  through  the  main  sewer,  and  the  air 
applied  to  the  sewage  will  be  automatically  regu- 
lated   to   correspond    with    this   flow.     Self-record: ng 


used  as  a  fertiliser.  The  method  of  dewatering  has 
not  yet  been  decided  upon,  but  will  probably  be  by 
means  of  the  sludge  press  or  vacuum  wheel.  The 
deep  chambers  connected  with  the  settling  tank  and 
sludge  tanks  are  for  the  purpose  of  dewatering  the 
sludge  as  much  as  possible  by  weight,  and  thus 
avoiding  the  pumping  of  unnecessary  liquor  through 
the  process. 

It  has  been  found  by  the  experiments  conducted 
that  the  success  of  the  continuous  flow  method  de- 
pends upon  maintaining  good  activated  sludge  at  all 
times  in  the  tanks  treating  the  fresh  liquor.  By 
aerating  the  sludge  to  a  higher  degree  than  the 
whole  body  of  the  liquor,  air  is  saved  because  only 
25  per  c«nt  of  the  entire  mixture  is  thus  given  an 
additional  aeration. 

The  plant  as  designed  can  treat  1,600,1X10  gallons 
of  sewage  per  day  wi;th  a  fovir-hour  period  of  aeration 
and  with  a  25  per  cent  activated  sludge  content. 
From  present  indications  it  will  be  able  to  treat  the 
sewage  satisfactorily,  when  the  temperature  is 
50  deg.  Fahr.  or  over,  at  a  much  higher  rate ;  but 
this  is  yet  to  be  determined  on  the  large  scale.     In 


DiAGR.\M    '2. — Cost    op   Activated    Sludge    Treatment   for   5O..O00,00O   Gallons. 


Note.— Costs  as  shown  embrace  all  interest  charges  and  operating  costs,  including  boilei--room  labour, 
but  excluding  engine-room  and  plant  labour.  Tankage  is  provided  for  Ih  times  the  average  daily  flow, 
and  the  sedimentation  period  is  half-an-hour.  Pumping  of  shulge  is  figured  in  as  30c.  per  1,000,000  gallons 
of  sludge  pumped  on  the  basis  of  10c.  per  1,000,000  gallons  1  ft.  high. 

Instructions. — Select  the  required  rate  of  air  application  on  vertical  line  to  the  extreme  right.  Run 
from  this  point  horizontally  to  the  left  to  the  required  period  of  aeration,  then  run  vertically  to  the  required 
percentage  of  sludge  in  the  mixed  liquor,  and  thence  horizontally  to  the  left  tor  the  cost  in  dollars  per 
1,000,000  gallons  of  sewage  treated. 


air  nieter.s  will  be  installed  to  determine  the  volume 
and  pressure  of  air  used. 

The  sewage,  after  passing  the  plant  weir,  enters 
tank  1,  where  it  oomes  into  innnediate  contact  with 
the  air  and  the  ac.ti;vated  sludge,  with  which  the 
tank  has  been  originally  seeded.  It  is  designed  to 
use  25  per  cent  of  this  activated  sludge  at  first  and 
to  increase  or  diminish  it  as  the  operation  shows 
necessary  to  get  the  most  economical  results. 

Passing  through  tank  1  the  liquor,  mixed  with  the 
sludge,  enters  tank  2,  when  it  is  again  aerated  and 
further  mixed  with  the  sludge  contained  in  that  tank, 
and  so  continues  until  it  passes,  with  the  sludge 
mixed  with  it,  into  the  centre  channel  of  tank  9. 
Here  the  sludge  settles  out  to  the  Ijottoni  of  the 
tank,  the  clear  liquor  passing  over  the  circum- 
ferential weir  to  the  lake. 

The  sludge  settles  to  a  deep  well  built  in  the 
bottom  of  the  settling  tank,  and  is  discharged  by 
gravity  into  sludge  tanks  10  or  11,  where  it  is  aerated 
for  such  a  period  as  may  be  necessary  to  maintain 
the  nitrogen  cycle.  From  these  sludge  tanks  the 
sludge  passes  to  an  18-in.  cast-iron  pipe  sunk  verti- 
cally in  the  ground  with  its  base  about  28  ft.  below 
the  height  of  the  liquid  in  the  sludge  tank,  and  from 
this  pipe  it  is  pumped  by  air  into  the  fresh  liquor 
trough,  entering  tank  1  with  the  raw  sewage  and 
again  passing  through  the  process. 

That  portion  of  the  activated  sludge  in  excess  of 
what  is  necessary  to  maintain  the  proper  percentage 
in  the  aerating  tanks  is  pumped  out  of  the  sludge 
tanks  from  time  to  time  and  dewatered,  and  will  be 


Older  to  overcome  some  of  the  effects  of  low  tempera- 
lure  it  is  designed  to  pass  the  condensing  water  from 
the  present  sewage  station  adjacent  to  the  new  plant 
through  coils  of  pipe  hung  to  the  inside  perimeter 
of  the  two  sludge  tanks,  inducing  circulation  by  a  cir- 
culating pump  built  in  the  condenser  discharge  line. 
This  water  is  now  discharged  into  the  river  at  a 
^temperature  of  about  100  deg.  Fahr. 

The  power  plant  for  ijroducing  the  air  necessary 
for  operating  the  plant  consists  of  two  jDOsitive  pres- 
sure rotary  blowers,  each  having  a  capacity  of  2,400 
cub.  ft.  of  free  air  space  per  minute  compressed  to 
6  lb.  pressure  and  belt  driven  from  two  alternating 
current  variable  speed  motors  each  of  75  b.h.p. 
Only  one  unit  will  be  required  for  operating  the 
plant.  Two  are  jirovided  to  avoid  possible  inter- 
ruptions. 

One  of  the  questions  which  would  immediately 
arise  in  the  mind  of  the  engineer  is  why  were  cir- 
cular tanks  designed  in  preference  to  rectangular. 
These  tanks  were  designed  before  any  results  had 
been  obtained  from  the  continuous  flow  method, 
and  Mr.  Hatton  felt  there  were  only  two  processes 
available  for  satisfactorily  treating  the  sewage  of 
Milwaukee — the  activated  sludge  process  with  con- 
tinuous flow  or  fine  screening,  followed  by  Imhoff 
tank  sedimentation,  followed  by  chlorination.  If 
the  former  process  proved  a  failure  the  latter  v.'ould 
have  to  be  adopted.  The  tanks  were  therefore  de- 
signed so  that  they  could  be  used  as  the  digestion 
chambers  for  an  Imhoff  tank  installation  by  re- 
moving  the  sloping   bottoms  and   baffle   walls. 
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RECIANGULAR     TANKS     BEST. 

It  is  quite  probable  that  rectangular  tanks  will 
l>etter  fit  tJie  conditions  required  to  carry  on  the  pro- 
cess. One  advantage  is  tliat  the  air  diffusers  can  be 
placed  across  such  a  tank  at  right  angles  to  the 
direction  of  flow,  tluis  avoiding  possible  short  cir- 
cuiting of  the  liquor;  another  is  the  better  conveni- 
ence of  placing  the  air  piping  system  and  avoiding 
placing  any  pil>e5  in  concrete;  and  a  third  is  cheaper 
forms  for  construction.  But  whatever  form  of  tank 
designed  the  width  of  the  running-through  channel 
should  not  exceed  6  ft.  to  8  ft.  to  get  the  most  eco- 
nomical disposition  of  the  air. 

Many  experiments  have  been  conducted  with  a 
view  of  determining  the  test  form  of  air  diffuser, 
and  others  are  now  being  carried  on.  So  far  the 
Filtros  plate  seems  to  give  the  best  result.  This  is 
a  composition  of  quartz  sand  and  some  character  of 
cement  to  bind  it  together.  The  sand  is  ground  to  a 
uniform  coefficient  to  give  any  desired  porosity,  and, 
after  adding  the  cement,  is  burned  in  a  furnace. 
The  plates  come  any  size  or  shape  desired,  and  at 
any  thickness.  In  the  Milwaukee  plant  a  plate  12in. 
square  by  11  in.  thick  is  being  used,  and  has  a 
capacity  for  passing  2  cub.  ft.  of  air  jier  square  foot 
at  2  in. Water  pressure.  The  porosity  is  33-27  i^er  cent 
by  voids.  This  material  is  manufactured  by  the 
General  Filtration  Company,  Inc.,  of  Rochester, 
N.Y. 

It  has  been  found  very  important  to  maintain  as 
far  as  iiossible  an  even  diffusion  of  air  throughout 
the  body  of  the  liquor — that  is,  every  square  foot  of 
plate  should  contribute  its  share  of  free  air.  To  this 
end  orifices  are  provided  to  be  set  in  the  casting 
under  each  Filtros  plate.  Each  orifice  is  designed 
to  pass  the  required  volume  of  air  under  a  predeter- 
mined pressure. 

COST. 

Of  course,  one  of  the  most  important  factors  to  be 
determined  in  treating  sew;ige  by  the  activated  sludge 
l)rocess  is  the  cost,  and  the  writer  presents  herewith 
an  estimate  of  the  cost  so  far  as  it  has  been  deter- 
mined from  the  experiments  so  far  conducted. 

In  considering  tliis  pliase  of  the  question  it  should 
be  first  realised  that  such  effects  upon  cost  as  low 
temjieratures  might  have  has  not  been  determined; 
that,  with  this  exception,  sufficient  data  have  been 
secured  to  accurately  determine  how  much  air  is 
required  to  treat  the  sewage  and  sludge  to  produce  a 
certain  standard  of  effluent  from  the  Milwaukee 
sewage,  and  guarantees  from  well-known  manufac- 
turers of  blowers,  engines,  turbines  and  motors  have 
been  secured  as  to  the  efficiency  of  tlie  several  appa^ 
ratus  they  will  undertake  to  furnish  for  the  final 
treatment  plant. 

General  dimensions  of  aerating,  sludge  and  settling 
tanks  ihave  been  determined  with  reasonable  accu- 
racy based  upon  the  various  periods  of  aeration  and 
sludge  content  shown  upon  the  diagrams.  These 
diagrams  have  been  prepared  for  determining  tlie 
cost  of  treating  a  daily  average  of  50,()0(),(JOO  gallons 
of  sewage  at  Milwaukee,  with  coal  worth  1  cent  per 
82,000  B.T.U.,  the  price  now  being  paid  by  the  City 
Water  Department;  but  from  the  diagrams  the  cost 
for  other  rates  of  flow  can  be  determined. 

It  is  clearly  demonstrated,  however,  that  the 
smaller  the  plant  tlie  higher  the  cost  for  treatment, 
due  to  the  less  efficiency  in  oi>erating  small-size 
blowers,  and  reciprocating  engines  and  small  motors, 
instead  of  large-size  blowers,  steam  turbines  or  large 
motors.  It  may  be  that  this  cost  can  be  considerably 
reduced  by  using  oil  or  gas  engines  in  driving  the 
smaller  units. 

Diagram  1  shows  the  cost  of  producing  the  air  per 
1,000,000  gallons  treated  per  day  under  varied  condi- 
tions as  to  period  of  aeration,  rate  of  air  application 
per  square  foot  of  tank  surface  and  i^ercentage  of 
activated  sludge  maintained  in  the  tanks.  This  cost 
includes  all  boiler-room  labour  and  all  overhead 
charges,  such  as  interest,  sinking  fund,  and  depre- 
ciation. 

Diagram  2  includes  the  cost  of  the  plant  for  treat- 
ing the  sewage,  which  cost  includes  all  overhead 
charges,  such  as  interest,  sinking  fund  and  deprecia- 
tion. The  only  labour  cost  included  is  boiler-room 
labour,  the  engine-room  and  plant  labour  not  being 
included  for  want  of  suflicient  information. 

These  diagrams  are  based  upon  rectangular  tanks 
holding  an  average  depth  of  9  ft.  of  liquor,  the  depth 
which  has  so  far  seemed  most  applicable  to  the  JVIil- 
waukee  situation.  \ 

In  Milwaukee  the  most  satisfactory  results  have 
been  obtained  by  using  0-25  cub.  ft.  of  air  per 
minute  per  square  foot  of  tank  surface,  a  period  of 


four  hours'  aeration  with  a  sludge  content  of  25 
per  cent.  By  referring  to  diagram  2  it  will  be  seen 
that  this  treatment  will  cost  $5.30  per  1,000,000  gal- 
lons treated,  exclusive  of  engine-room  and  plant 
labour  and  the  disposal  of  tlie  sludge.  If  a  lower 
standard  of  effluent  is  required,  and  a  three-hour 
period  of  aeration  only  is  reqmred  witli  20  per  cent 
sludge  content  and  the  same  rate  of  air  supply,  tlie 
cost  will  be  seen  to  be  $3.95  per  1,000,000  gallons 
treated. 

Mr.  Hatton  believes  he  is  warranted  in  the  state- 
ment that  the  above  costs  are  much  below  the  cost 
of  producing  an  equal  standard  of  effluent  from  any 
other  process  of  sewage  treatment  applicable  to  a 
large  United  States  municipality.  It  seems  quite 
within  the  bounds  of  reason  to  anticipate  that  there 
will  be  sufficient  recoverable  value  in  the  sludge  to 
pay  for  its  final  disposition  at  least,  so  that  the 
cost  of  this  portion  of  the  process  need  not  be  taken 
into  consideration  when  comparing  it  with  the  cost 
of  treating  sewage  by  any  other  process. 


THE  INSTITUTE  OF  ARBITRATORS. 


We  have  received  a  copy  of  the  first  number  of  the 
quarterly  jounuil  of  this  body,  which  was  founded 
in  March  last  at  the  instance  of  members  of  those 
professions  whose  services  are  usually  invoked  for 
the  purpose  of  acting  as  arbitrators  in  commercial 
matters,  in  references  under  iiartnership  agreements, 
and  Imilding  and  other  trade  contracts,  with  a  view 
to  their  corporate  association,  both  for  their  own 
benefit  and  in  the  interest  of  the  general  public. 
Tlie  first  president  of  the  new  body  is  Lord  Headley, 
and  the  vice-president  Prof.  Henry  Adams,  and 
among  the  members  of  council  are  Mr.  E.  C.  P. 
Monson,  president  of  the  Society  of  Architects,  Mr. 
Norman  Scorgie,  president  of  the  Society  of  Engi- 
neers, Mr.  T.  E.  Bare,  and  Mr.  Walter  Lawrance, 
past^presidents  of  the  Quantity  Siu-veyors'  Associa- 
tion, Mr.  Horace  Boot,  past-president  of  the  Institu- 
tion of  Municipal  Engineers,  Mr.  H.  D.  Searles- 
Wood,  past-chairman  of  the  Royal  Sanitary  Insti- 
tute, and  Mr.  Isaac  Shone. 

The  institute  is  open  for  the  enrolment  of  members 
possessing  the  necessary  training  and  experience  in 
the  various  professions  of  consulting,  civil,  mechani- 
cal, electrical  and  other  engineers,  architects,  sur- 
veyors, accountants,  and  other  similar  professional 
bodies. 

The  minimum  age  for  admission  to  membership 
has  been  fixed  at  twenty-one  in  the  case  of  associates 
and  thirty  for  admission  to  the  degree  of  Fellow  of 
the  Institute. 

Further  particulars  may  be  obtained  from  the  sec- 
retary, Mr.  H.  C.  Emery,  32  Old  Jewry,  E.G. 


Society  of  Engineers. — At  a  meeting  of  this  body  to 
lii^  held  at  Caxtou  Hall,  Westminster,  on  Monday 
next,  Mr.  .Mphon.'-e  Steiger,  m.inst.c.e.,  will  read  a 
paper  entitled  "  The  Modern  Development  of  Water 
Power."    The  cliair  will  be  taken  at  7.30  p.m. 

Boots'  Diaries  for  1916. — With  their  usual  enter- 
prise, Messrs.  Boots  Pure  Drug  Company,  Limited, 
of  Nottingham,  issue  some  excellent  diaries  for  the 
coming  year.  Especially  noteworthy  is  the  "  Scribbling 
Diai-y,"  which  costs  only  6d.  It  bears  the  announce- 
ment that  it  is  "  superior  to  those  usually  sold  at  Is.," 
and  in  our  opinion  the  claim  is  justified.  It  is  really 
— in  these  days  of  costly  printing  labour  and  dear 
paper — wonderful  value  for  the  money.  It  is  just 
the  thing  for  the  business-man's  desk. 

Smithfield  Club  Show  Exhibits.— The  exhibits  of 
iMessrs.  Marshall,  Sons  &  Co.,  Limited,  Gainsborough, 
at  the  Royal  Agricultural  Hall  next  week,  will  com- 
prise three  oil  engines,  a  portable  steam  engine,  and 
a  thrashing  machine.  The  od  engines  (one  each  6  b.h.p. 
and  2-5  b.h.p.  stationary  type,  and  one  16  b.h.p.  port- 
able type)  have  been  expressly  designed  to  meet  the 
general  power  requirements  of  farm  and  estate,  and 
the  firm's  intimate  knowledge  of  such  requirements  is 
based  on  over  hall-a-century's  experience  with  agri- 
c\dtural  machinery.  The  6  n.h.p.  single-cylinder 
portable  steam  engine  represents  the  firm's  well- 
established  practice  in  the  construction  of  engines  of 
this  class.  The  engine  is  suitable  for  a  continuous 
working  pressure  of  120  lb.  per  square  inch,  and 
capable  of  developing  14'2  effective  horse  power  as  its 
economical  load,  and  21'.5  effective  horse  power  as  its 
maximum  load. 
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Institytion  of  UTiuniGipal  Efigineers. 

ANNUAL   GENERAL   MEETING   IN    LONDON. 


The  seventh  annual  general  meeting  of  the  Insti- 
tution o£  Municipal  Engineers  was  held  on  Saturday 
last  at  the  Council  Chambers,  Southampton-row, 
London,  under  the  chairmanship  (in  the  first  in- 
stance) of  the  retiring  president,  Mr.  W.  H.  Matthews 
Jones,  city  engineer  and  surveyor,  Chester.  The 
attendance  included  the  following:  Messrs.  Henry 
C.  Adams,  president,  John  Bailey  (Spalding),  F.  S. 
Cutler  (DeptfoTd),  E.  A.  Stickland  (Windsor), 
W.  Louis  Carr  (Kuislip-Northwood),  Arthur  Palmer 
(Greenwich),  W.  Wallin  (Newcastle),  G.  Symon 
(Blaydon),  E.  Plummer  Davies  (Tisbury),  T.  Mundy 
(Woolwich),  Horace  Boot  (London),  G.  A.  Penwill 
(.Peterborough),  S.  R.  Drake  (Leatherliead),  E.  W'hit- 
well  (Abersychan),  J.  C.  Jenkins  (Abersychan), 
H.  C.  H.  Shenton  (iLondon),  A.  R.  Bleazard 
(Clilheroe),  and  B.  Wyand,  secretary  of  the  institu- 
tion.   A  number  of  visitors  also  were  present. 

The  secretary  read  the  minutes  of  the  last  annual 
general  meeting,  which  were  duly  confirmed. 

The  annual  report  of  the  council,  which  was 
taken   as  read,   was   in   the  following  terms :  — 

ANNUAL     REPORT    OF     COUNCIL. 

The  report  states  that  on  June  30,  1914,  the 
roll  of  the  Institution  was  895,  consisting  of  704 
members,  124  associate-members,  and  67  students. 
On  June  30,  1915,  the  roll  was  842,  consisting 
of  672  members,  127  associate  -  members,  and  43 
students.  During  the  year  47  members,  15  asso- 
ciate-members, and  3  students  were  elected,  while 
6  associate-members  were  transferred  to  membership, 
and  7  students  transferred  to  associate-membership. 
The  losses  resulting  from  death,  resignation,  erasure  by 
change  of  appointment  and  other  causes  amount  to 
85  members,  13  associate-members  and  20  students. 

FINANCES. 

The  council  are  pleased  to  be  able  to  report 
again  an  excess  of  income  over  expenditure  on 
the  year's  working,  amounting  in  this  instance  to 
£47  2s.  3d.,  and  making  an  accumulated  balance  of 
£439  6s.  9d.,  notwithstanding  that  during  the  year 
£150  has  been  laid  aside  as  a  provision  against  "  irre- 
coverables."  Features  of  a  satisfactory  nature  are 
the  reduction  of  current  liabilities  by- £46  10s.  lid., 
the  increase  of  the  accumulated  balance  by  £47  2s.  3d., 
and  the  increase  by  £10  16s.  9d.  of  income  over 
expenditure  in  the  year's  working.  Tlie  reserve 
against  "  irrecoverables  "  has  been  increased. 

MEETINGS. 

One  general  meeting,  thirteen  council  meetings,  and 
thirteen  disti-ict  meetings  were  held  during  the 
financial  year. 

PBEMIUMS    FOB   PAPERS. 

The  in-emiums  for  the  year  1914-15  for  papers  read 
before  meetings  of  the  Institution  have  been  awarded 
as  follows;  President's  premium  (presented  by  Mr.  W. 
Matthews  Jones)  to  Mr.  Edward  Whitwell  (vice- 
president),  for  his  paper,  "  Housing  of  the  Working 
Classes:  A  Few  Suggestions;"  Institution  premium  to 
Mr.  G.  Belson  Chilvers,  for  his  paper,  "  A  Plea  for 
the  Better  Remuneration  of  Municipal  Surveyors  and 
Inspectors  of  Nuisances  in  Small  Urban  and  Rural 
Districts." 

MUTUAL    AID    AND    DEFENCE   FUND. 

This  fund  is  being  satisfactorily  worked,  the  amount 
standing  to  its  credit  at  the  end  of  the  financial  year 
(June  30th)  being  £69  13s.  2d.  A  committee,  consist- 
ing of  Messrs.  F.  Cutler,  A.  Winter  Gray,  T.  Mundy, 
and  John  Taylor,  was  appointed  to  consider  and  report 
upon  the  administration  of  the  fund.  One  applica- 
tion was  made  for  assistance  from  the  fund,  but  the 
council  decided,  after  very  careful  consideration, 
that  the  case  was  not  one  which  fell  within  the  purpose 
for  which  the  fund  was  created. 

PUBLIC    HEALTH    ACTS    (BUILDING    BY-LAWS)    AMENDMENT 
BILL. 

This  Bill  also  received  the  careful  consideration  of 
the  council  and  of  the  General  Purposes  Committee, 
and  at  the  meeting  held  on  November  25th  the  fol- 
lowing resolution — a  copy. of  which  was  sent  to  the 
Local  Government  Board — was  unanimously  passed  : 
"That  the  council  of  the  Institution  of  i&Iunicipal 
Engineers  view  with  concern  the  proposed  introduction 


of  undue  and  unnecessary  elasticity  into  the  operation 
of  building  by-laws,  and  are  in  the  strongest  opposi- 
tion to  the  Public  Health  Acts  (Building  By-laws) 
Amendment  Bill.  The  erection  of  buildings  in  rural 
districts  with  any  kind  of  material,  and  the  possible 
extension  of  this  concession  to  boroughs  and  urban 
districts,  will  in  effect  operate  to  the  detriment  of  tlie 
districts  affected.  The  Memorandum  to  the  Bill  says : 
'  Above  ground  a  man  will  be  free  to  build  as  he  likes, 
so  long  as  he  does  nothing  contrary  to  purposes  of 
health,'  and  it  is  felt  that  these  statements  are  in 
direct  contradiction  the  one  to  the  other.  The  only 
good  jjoint  in  tlie  Bill  is  the  discouragement  of  the 
crowding  together  of  cottages,  but  this  is  provided  for 
in  existing  Acts.  The  council  foresee  that  if  the 
Bill  becomes  law,  the  important  and  very  necessary 
work  of  the  building  inspector  in  rural  districts  will 
practically  cease." 

jMr.  T.  Mundy  (hon.  treasurer),  in  moving  the 
ailoption  of  the  report,,  said  it  might  be  inferred  from 
its  contents  with  regai'd  to  membership  that  the 
institution  was  not  in  such  a  flourishing  condition 
as  could  l>e  expected,  especially  as  they  showed  895 
members  in  1914,  compared  with  842  in  1915.  It 
must,  how'ever,  be  borne  in  mind  that  tlie  council 
undertook  a  sort  of  weeding  out  every  year  of  what 
perhaps  might  be  termed  undesirables;  and  he 
thought  that  in  this  respect  they  were  more  stringent 
than  any  other  kindred  society.  They  did  not  in- 
tend to  carry  deadheads,  and  after  the  sorting-out 
process  they  were  left  with  a  body  of  real  live  mem- 
bers. Wlien  he  used  the  term  "undesirables"  he 
alluded,  of  course,  to  financial  undesirables,  who  did 
not  pay  their  subscriptions.  With  regard  to  the 
l)alance-sheet,  he  thought  it  was  fairly  satisfactory. 
They  could,  of  course,  do  with  more  money,  but  what 
they  had  they  could  get  on  with  fairly  well.  As  to 
the  Defence  Fund,  tlie  committee  were  considering 
the  question  of  its  administration,  and  they  hoped 
very  shortly  to  submit  a  full  report  on  the  subject 
and  to  have  the  fund  in  full  working  order.  The  re- 
port was  not  perhaps  so  long  this  year  as  in  the 
past,  a  fact  that  was  possibly  due  to  the  times  in 
which  we  were  living.  The  activities  of  the  insti- 
tution could  not  be  so  great  as  in  former  years, 
but  they  had  no  doubt  that  when  the  war  was  over 
they  could  go  ahead  as  before,  and  make  greater 
progress  than  ever. 

Mr.  F.  Cutler  (Deptford)  seconded  the  motion, 
and  said  he  would  like  to  amplify  the  remarks  of 
Mr.  Mundy  with  respect  to  the  financial  position. 
He  would  not  have  been  surprised,  owing  to  the 
national  crisis  we  were  going  through,  if  they  had 
been  in  a  position  somewhat  the  reverse  of  desirable 
at  the  end  of  the  financial  year.  It  was  gratifying 
to  know  in  the  oircimistances  that  they  were  in  a 
satisfactory  ijosition,  making  allowance  for  bad  times, 
and  also  that  they  had  a  good  sum  in  hand.  They 
were  looking  forward  with  confidence  to  see  the  in- 
stitution carry  on  its  work  on  a  sound  financial  basis. 

Mr.  Horace  Boot  (Tunbridge  Wells  and  West- 
minster) said  they  would  remember  that  a  short  time 
ago  it  was  proposed  by  a  certain  member  of  the 
council  and.  he  thought,  put  to  the  ballot,  that 
s-oniething  should  be  done  to  increase  the  size  of  the 
institution,  and  make  it  more  useful  and  stronger 
financially.  With  this  end  in  view  it  was  proposed 
to  form  another  class  of  members,  to  enable  gentle- 
men who  were  more  or  less  outside  the  profession 
of  municipal  engineering,  but  who  were  of  the  utmost 
value  to  municipal  engineers  with  regard  to  their 
work,  and,  in  fact,  associated  with  them  in  the 
general  sense,  to  be  accepted  for  membership  as  a 
separate  class  of  members.  As  the  president  of  the 
institution  at  that  time,  he  felt  it  somewhat  difficult 
to  advise  the  institution  to  adopt  the  proposition, 
but  he  might  say  he  felt  strongly  with  regard  to  the 
matter,  and  it  was  with  very  great  regret  that  he 
found  the  whole  question  was  eventually  borne  down 
by  the  fraction  of  a  vote.  Now  he  was  in  a  position 
to  voice  why  he  thought  it  would  be  a  valualale  sug- 
gestion for  the  new  president  to  take  up.  The  value 
of  the  institution  depended  largely,  unfortunately, 
upon  its  finances.  He  did  not  suggest  that  its 
finances  were  in  any  way  impaired,  or  that  they  were 
in  a  dan.aerous  jjosition.  As  a  matter  of  fact  they 
were  in  a  more  healthy  position  to-day  than  since 
the  start,  and  he  thought  great  credit  for  this  was 
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due  to  the  Finance  Committee,  who  had  worked  so 
assiduously  on  behalf  of  the  institution.  The  mem- 
bers would  agree  with  hira  that  if  they  were  to  be 
a  powerful  institution,  a  power  in  the  land  to  aid 
the  profession  generally,  they  must  increase  their 
numbers,  and  by  increasing  their  numbers  advance 
the  financial  stability  of  the  institution.  The  sug- 
gestion put  forward  was  that  tliere  should  be  another 
class  of  members  who,  it  was  thought,  could  be 
accepted  with  the  assurance  that  they  would  do  good 
to  the  institution.  Tlie  first  thing  they  considered 
when  going  into  such  a  subject  as  this  was — had  it 
l>een  done  before  ?  It  would  be  found  that  all  the 
leading  institutions  admitted  so-called  outsiders  to 
their  membership.  There  was  only  one,  the  Incor- 
porated Electrical  Association,  which  strictly  con- 
fined its  membership  to  engineers  of  boroughs.  That 
association  was  est^iblished  more  for  a  distinct  pur- 
pose than  the  Institution  of  Municipal  Engineers — 
it  assimilated  more  to  the  form  of  a  trades  union — 
but  even  they  went  outside  their  province  and 
admitted  two  members  of  every  Electricity  Com- 
mittee on  all  town  councils.  These  gentlemen  were 
sent  invitations,  and  actually  were  meml>ers  of  the 
association.  The  Institution  of  Municipal  Engineers 
extended  their  membership  to  nobody  except  engi- 
neers and  assistants.  He  did  not  suggest  they  should 
make  all  town  clerks,  borough  accountants,  and 
other  municipal  officers  memliers  of  the  institution, 
but  he  thought  they  ought  to  have  a  class  of  niem- 
l>ers  connected  with  mimicipal  engineers  and  sur- 
veyors, and  he  ventured  to  think  it  would  be  an 
eminently  healthy  thing  for  the  finances  of  the  insti- 
tution. Again,  he  was  thinking  w'hy  not  extend 
membership  to  municipal  engineers  throughout  the 
whole  world  ?  Not  to  the  Colonies  only,  but  to 
France.  Italy,  and  other  countries,  with  the  excep- 
tion, of  course,  of  engineers  of  enemy  countries.  He 
thought  they  should  do  everything  in  their  power 
to  cement  the  Dominions  and  other  countries  by 
fellow-ship,  and  he  threw  out  tlie  siiggestion  to  the 
president-elect  that  he  night  give  his  careful  thought 
and  guidance  to  tliis  subject  during  the  comirg  year. 
The  report  and  balance-shest   were  then  adoijted. 

THE  COUNCIL,  1915-16. 

The  result  of  the  ballot  for  the  new  council  was 
announced  as  follows:  — 

President:  Henry  C. Adams, m.inst.c.e.,m.i.mech.e., 
F.R.SAN. I.,  consulting  municipal  engineer.  60  Queen 
Victoria-street,  E.G. 

Vice-presidents:  A.  R.  Bleazard.  borough  engineer, 
Clitheroe;  Arthur  Bowes,  assoc.m.inst.c.e.,  surveyor. 
Newton-in-Makerfield  Urban  District  Council ;  H.  .1. 
Farmer,  borough  surveyor,  Christchurch ;  William 
Finch,  county  surveyor  and  bridgema.ster.  Cumber- 
land; H.  C.  H.  Shenton.  consulting  ergineer.  28 
Victoria-street.  S.W. ;  William  Wallin,  consulting 
municipal  engineer,  Newcastle-on-Tyne ;  Edw-ard 
Whitwell,  F.I.S.E.,  M.S. A.,  engineer  and  surveyor, 
Abersychan   Urban   District  Council. 

Honorary  Treasurer:  Tlios.  Mund.y,  deputy  borough 
engineer,   Woolwich. 

Ordinary  Members:  John  Bailey,  surveyor,  Spald- 
ing Urban  Distr'ct  Council;  G.  Belson  Chilvers,  sur- 
veyor. Oundle  Urban  Di.strict  Council ;  F.  S.  Ciitler, 
deputy  borough  surveyor.  Deptford,  S.E. ;  E. 
Plummer  Davies.  engineer  and  surveyor.  Tisbury 
Rural  District  Council ;  .lohn  Davison.  Ixirough  sur- 
veyor. Morpeth  :  Frank  E.  Ennals,  surveyor.  Billeri- 
cay  Rural  District  Council;  Douglas  C.  Fidler,  engi- 
neer and  surveyor.  Haye.s  UrVjan  District  Council ; 
Ernest  W.  Hearn,  borough  engineer  and  waterworks 
engineer.  Chard;  R.  W.  Jones,  county  surveyor. 
Carmarthen  (Western);  H.  W.  Marsden.  borough 
surveyor,  Richmond.  Yorks ;  John  T.  Pegge.  city 
surveyor,  Durham :  Frank  A.  Pratley,  engineer  and 
surveyor.  Epsom  Rural  District  Council;  John  T. 
Shield,  deputy  borough  and  water  engineer,  Black- 
burn; George  Symon.  surveyor,  Blaydon-on-Tyne 
Urban  District  Council ;  John  Taylor,  sanitary  sur- 
veyor, Uckfield  Rural  District  Council ;  David 
Thomas,  engineer  and  surveyor,  Ammanford  Urban 
District  Council ;  W.  T.  Unwin,  town  and  district 
.surveyor  and  architect,  March  Urban  District 
Council ;  C.  Owen  Baines,  water  engineer  and  sur- 
veyor. Paignton  Urban  District  Council ;  Alfred  H. 
Carrell.  county  road  surveyor.  I/eicestershire  County 
Council;  W.  J.  Grant,  surveyor.  Romford  Rural  Dis- 
trict Council;  JoTin  R.  Mead,  borough  engineer  and 
surveyor,  Ip.swich ;  J.  Hedley  Mole.  surveyor.Che.ster- 
!e-Street  Rural  District  Council  :  Harold  Pickering. 
surveyor,  Luton  Rural  District  Council ;  G.  Simcox. 
engineer  and  surveyor.  South  Mimms  Rural  District 


Council;  -V.  Harford  Stevens,  engineer,  Blaby  Rural 
District  Council ;  Walter  Louis  Carr,  engineer  and 
surveyor,  Ruislip-Northwood  Urban  District  Council ; 
William  Finch,  county  surveyor  and  bridgemaster. 
Cuiui>erland ;  Henry  Hulse,  borough  surveyor  and 
engineer,  Droitwich ;  Frank  Latham,  m.inst.c.e.t.. 
borough  engineer  and  surveyor,  Penzance;  Colin  H. 
Macfarlane,  assistant  superintendent,  Glasgow  Cor- 
poration; Charles  F.  Mayfield,  borough  surveyor. 
Godmanchester ;  Ernest  Albert  Stickland.  Assoc. m. 
iNsT.c.E.,   borough   surveyor,  Windsor. 

Past^presidents:  Frank  Latham,  m.inst.c.e.i.. 
borough  engineer  and  surveyor,  Penzance ;  Horace 
Boot,  M.i.MECH.E.,  M.I.E.E.,  Consulting  engineer, 
Horace  Boot  &  Partners,  7  Victoria-street,  London. 
S.W. ;  W.  H.  Matthews  Jones,  city  engineer  and  sur- 
veyor, Chester. 

.     THANKS     10     THE     SCRUTINEERS. 

On  the  motion  of  the  chairman,  seconded  Ijy  tlie 
president-elect,  a  vote  of  thanks  was  passed  to 
Messrs.  Palmer  and  Jennings,  scrutineers,  for  their 
services. 

RETIRING     PRESIDENT'S     ADDRESS. 

Mr.  Matthews  Jones  then  delivered  his  valediclory 
address  as  follows:  When  taking  the  chair  at  your 
annual  meeting  last  year  I  expressed  a  hope  that 
the  w-ar  which  was  then  in  progress  would,  before 
the  end  of  my  year  of  office,  have  ceased;  but.  un- 
fortunately, such  is  not  the  case.  I  feel  quite  sure 
therefor©  that,  under  the  circumstances,  the  insti- 
tution has  well  kept  its  place  with  regard  to  other 
institutions,  and  that,  generally  speaking,  we  should 
congratulate  ourselves  on  the  state  of  our  affairs. 
From  the  accounts  it  will  be  seen  that  we  have  a 
balance  in  hand,  and  although  there  is  a  large  de- 
ficit in  the  way  of  arrears  of  subscriptions,  these 
would  not  have  been  so  great  if  it  had  not  been  for 
the  war,  and  I  think  that  all  other  similar  institu- 
tions, more  or  less,  lare  suffering  from  the  same 
cause  and  in  the  same  way.  We  have  during  the 
year  enrolled  many  new  members  and  associate 
members,  and  every  application  has  been  very  care- 
fully considered  before  the  applicants  have  been 
elected  to  the  institution.  Ou'e  feels  proud  to  think 
of  the  number  of  members  of  our  institution  who  are 
now  serving  H.M.  Government  in  one  w-ay  or  another. 
and  yet  it  is  w'ith  deep  regret  that  we  hear  of  the 
death  of  some  of  our  members  who  have  been  fighting 
in  foreign  countries,  and  who  have  been  killed  by 
the  enemy;  but  it  must  be  a  great  consolation  to 
their  relations  and  friends,  and  the  institution,  to 
know  that  these  men  have  died  fighting  in  a  just 
cause.  During  my  .year  of  office  I  have  attended 
meetings  and  visited  the  following  town.s — viz. : 
Newcastle-on-Tyne.  Hartlepool.  Newark.  Salford. 
Manchester,  and  Dunstable,  and  during  these  visits 
I  have  received  from  the  various  district  secretaries 
and  members  the  greatest  courtesy,  and  such  visits 
have  been  exceedingly  interesting  and  enjoyable.  T 
cannot  help  but  refer  to  the  visit  which  was  paid  to 
Hartlepool,  and  to  the  way  in  which  the  surveyor 
(Mr.  Horsley)  received  us  and  took  us  round,  show- 
ing us  everything  that  was  worth  seeing  in  connec- 
tion with  the  bombardment  of  Hartlepool  by  the 
German  Fleet,  and  I  feel  sure  that  such  treatment 
of  a  town  b.v  the  enemy  would  make  any  young  man 
that  had  seen  it  wi.sh  himself  in  khaki  so  that  lie 
could  go  and  retaliate.  I  take  this  opportunity  of 
thanking  the  District  secretaries  and  members  gene- 
rally, as  well  as  the  mavors  and  members  of  the 
various  councils  concerned  for  the  way  I  have  been 
received  at  each  of  the  places  I  have  visited.  There 
have  been  many  matters  of  importance  before  the 
council,  as  you  will  see  from  the  annual  report,  all 
of  which  have  received  the  greatest  con.sideration 
from  the  members  of  the  coimcil.  With  reference  to 
the  papers  which  have  b&eni  submitted  by  members 
to  the  institution.  I  should  like  to  say  that  the  pre- 
miums have  been  awarded  this  year  to  Mr.  Whit- 
well for  his  excellent  paper  on  housing,  and  to  Mr. 
G.  B.  Chilvers  for  his  interesting  paper  entitled. 
"Better  Remuneration  for  Municipal  Surveyors. 
kc."  T  should  like  to  say  here  that  the  institution 
would  be  glad  to  receive  more  papers  than  we  do 
from  our  members,  for.  generally  speaking,  there  is 
always  a  sreat  scarcity  of  such  papers,  and  papers 
written  on  such  subjects  as  roads,  sewers,  drainage 
inspections  and  tests,  concrete  constructions,  tram- 
ways, or  anything  in  the  way  of  housing,  town  plan- 
ning. &c..  would  l)e  of  help,  as  the.=e  questions  are 
always  being  considered  by  surveyors,  and  always 
prove  of  great  interest,  for  no  two  schemes  are  identi- 
cal.   Although  there  may  be  a  great  deal  of  repeti- 
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tion  in  such  papers  from  time  to  time,  there  are 
always  new  points  raised  which  cause  food  for 
thought,  and  I  would  like  to  impress  upon  members 
to  do  something  in  this  way,  and  to  try  and  gain  the 
premiums  which  are  offered.  I  now  wish  to  take  this 
opportunity  of  thanking  tlie  members  of  the  council 
and  the  various  officials  of  the  institution  for  their 
exceeding  great  kindness  and  forbearance  to  me 
during  the  past  year,  and  I  should  like  to  put  on 
record  my  great  and  deep  appreciation  of  the  kind- 
ness I  have  received  on  all  occasions  from  our  sec- 
retary, IMr.  Wyand,  and  although  we  may  not  have 
seen  eye  to  eye  on  every  occasion,  he  has  never  failed 
to  treat  me  with  the  greatest  courtesy.  The  time  has 
now  arrived  for  me  to  hand  over  the  chair  to  our 
new  president.  Mr.  Henry  Charles  Adams,  but  before 
doing  so  I  should  like  to  give  you,  very  briefly,  a 
short  history  of  Mr.  Adams'  career.  Mr.  Adams  is 
a  member  of  the  Institution  of  Civil  Engineers,  mem- 
ber of  the  Institution  of  Mechanical  Engineers, 
member  of  the  Institution  of  Water  Engineers, 
Fellow  of  the  Royal  Sanitary  Institute.  Fellow  and 
vice-president  of  the  Society  of  Engineers,  and  he  is 
a  member  of  the  board  of  examiners  of  several  engi- 
neering societies,  and  has  given  several  special  lec- 
tures at  the  Royal  Sanitary  Institute  on  "  Sewerage 
and  Water  Supply,"  while  for  some  years  past  he 
has  been  lecturer  on  higher  building  construction 
to  the  Watford  technical  classes.  He  is  the  eldest 
son  of  Prof.  Henry  Adams,  who  is  an  engineer,  and 
who  is  known  more  or  less  in  every  part  of  this 
country,  as  wefl  as  abroad.  He  is  a  grandson  of 
Mr.  John  Henry  Adams,  the  resident  engineer  on  the 
North  London  Railway,  and  a  great-grandson  of 
Mr.  John  Sanuiel  Adams,  engineer  of  the  East  and 
West  India  Docks.  I  have  perhaps  gone  back  in 
history  rather  a  long  way,  but  it  is  with  the  intention 
of  showing  that  our  new  president  is  an  engineer 
"through  and  through,"  and  comes  of  a  family  of 
very  noted  people  in  the  "engineering  world."  Mr. 
Adams,  as  a  young  man,  was  articled  to  his  father 
(Prof.  Adams),  one  of  the  best  things  that  can  happen 
to  a  man  when  starting  his  career,  for  if  the  majority 
of  fathers  treat  their  sons  like  my  father  treated  me, 
then  I  know  that  one's  nose  has  to  be  continually 
kept  to  the  grindstone.  Mr.  Adams  obtained  prize's 
in  civil  engineering  and  surveying  at  the  City  of 
London  College,  and  has  been  through  the  mechani- 
cal course  at  the  Crj'stal  Palace  School  of  Practical 
Engineering,  and  he  afterwards  filled  several  re- 
sponsible posts  in  order  to  gain  practical  experience. 
He  was  for  a  time  engaged  as  locum  tenens  for  the 
Professor  of  Engineering  at  HoUesley  Bay  Colonial 
College,  where,  at  rather  a  young  age,  he  found 
himself  instructing  students  to  the  number  of  about 
120,  many  of  whom  were  very  much  older  than  himself. 
Mr.  Adams  has  spent  a  great  deal  of  time  and  labour 
in  the  designing  of  heavy  structural  steelwork  for 
many  large  breweries  and  other  places,  and  was 
appointed  some  years  ago  to  design  a  storage  reser- 
voir and  works  of  water  supply  for  the  Salvation 
Army  Colony  at  Hadley,  in  Essex.  After  this,  he  had 
in  succession  many  appointments  under  municipal 
authorities,  including,  among  others,  tliat  of  chief 
assistant  of  the  Kings  Norton  Urban  District 
Council,  the  Stratford-on-Avon  Rural  District  Council, 
the  Evesham  Rural  District  Council,  and  the  Peb- 
worth  Rural  District  Council,  in  all  of  which  posi- 
tions his  time  was  chiefly  employed  in  the  carrying 
oait  of  several  new  works  of  sewerage,  sewage  dis- 
posal and  water  supply,  and  lie  tlien  finished  up  as 
senior  engineering  assistant  to  the  Birmingham  Cor- 
poration. In  this  latter  position  he  was  responsible 
for  the  carrying  out  of  a  large  part  of  the  recon- 
struction of  the  main  drainage  of  Birmingham  and 
other  sewer  works,  in  addition  to  extensive  river 
improvement  works,  including  retaining  walls  and 
bridges.  Before  starting  in  practice  on  his  own 
account  he  spent  a  period  of  his  life  as  chief  engineer 
and  managing  assistant  to  a  firm  of  consulting"  engi- 
neers in  private  practice,  and  was  responsible  for 
the  preparation  of  several  large  schemes  of  sewerage, 
water  supply,  and  tramwavs,  to  the  value  of  some- 
thing like  £400,000.  Our  new  president  has  for  the 
last  seven  years  or  so  l>©en  in  partner.ship  with  his 
father.  Prof.  Henry  Adams,  and  while  in  such  prac- 
tice has  acted  as  consulting  engineer  to  many  muni- 
cipal authorities  in  all  parts  of  the  country,  "and  his 
principal  work  has  been  in  connection  with  schemes 
of  sewerage,  water  supply,  and  also  on  questions  of 
structural  design,  including  bridges,  structural  steel- 
work, the  stability  of  buildings,  as  weU  as  reinforced 
concrete  erections.  Mr.  Adams  is  frequently  called 
upon  to  act  as  an  expert  witness  before  Parliamentary 


Committees  and  in  the  High  Courts,  and  his  firm 
have  recently  been  retained  by  the  War  Office  to 
design  and  supervise  the  construction  of  extensive 
permanent  sewage  disposal  works.  Mr.  Adams  is  a 
well-known  author,  and  regularly  contributes  most 
interesting  articles  to  the  technical  press.  He  is  the 
author  of  the  book  "The  Sewerage  of  Sea  Coast 
Towns,"  and  is  also  responsible  for  another  book, 
entitled  "  Waterworks  for  Urban  and  Rural  Dis- 
tricts," the  publication  of  which  has  been  delayed 
owing  to  the  war.  He  has  presented  many  papers 
to  the  professional  societies,  including  an  exhaustive 
one  on  the  question  of  "  Railless  Traction,"  and  he 
has  received  a  Miller  Prize  from  the  Institution  of 
Civil  Engineers,  as  well  as  a  Nursery  Premium  from 
the  Society  of  Engineers.  From  the  foregoing  re- 
marks it  will  therefore  be  seen  that  our  new  presi- 
dent has  qualifications  second  to  none  for  the  posi- 
tion he  is  taking  up  to-day.  Those  of  yovi  who  know 
him  ijersonally  will  agree  with  me  that  it  would  be 
difficult  to  find  a  gentleman  more  capable  of  ful- 
filling the  duties  that  will  be  put  upon  him  as  pre- 
sident of  this  institution.  He  is  an  engineer  in  every 
sense  of  the  word,  and  I  feel  confident  that  he  will 
add  lustre  and  dignity  to  the  office  which  he  is  about 
to  take,  and  wiU  fulfil  the  duties  thrust  upon  him 
with  absolute  credit  to  himself  and  honour  to  the 
institution.  Personally,  I  offer  Mr.  Adams  my  very 
hearty  congratulations  on  his  having  accepted  the 
position  of  president  of  this  institution.  I  sincerely 
trust  that  he  will  have  health  and  strength  during 
the  coming  year  to  continue  the  arduous  work  of 
the  institution,  and  I  can  assure  him  that  every 
member  of  the  council  and  every  member  of  the 
institution  wish  him  success,  and  will  do  everything 
|iossil)le  in  their  power  to  help  him.  I  now  have 
much  pleasure  in  asking  Mr.  Adams  to  occupy  the 
chair  in  my  place. 

jMr.  Henry  C.  Adams,  the  new  president,  thanked 
the  niemliers  for  the  cordial  response  they  had  made 
to  the  speech  of  Mr.  Matthews  Jones.  For  the 
moment  he  felt  quite  overburdened  with  the  eulogy 
that  gentleman  had  pronounced  upon  what  he  had 
done,  what  he  ought  to  do,  and  what  it  was  to  be 
hoped  he  would  do.  He  was  quite  sure  that  during 
his  term  of  office  he  would  do  his  best  to  promote 
the  interests  of  the  institution. 

THANKS     TO     THE     RETIRING     PRESIDENT. 

Mr.  E.  Plummbr  Davies  (Tisbury)  proposed  a 
hearty  and  sincere  vote  of  thanks  to  the  retiring  pre- 
sident for  the  excellent  way  in  which  he  had  dis- 
charged the  onerous  duties  of  the  office  during  the 
past  twelve  months.  In  that  period,  he  said,  they 
had  been  passing  through  a  crisis  which  had  no 
l>arallel  in  the  United  Kingdom  or  the  world,  and 
which  had  made  the  performance  of  his  duties  very 
difficult.  They  had  heard  how  many  meetings  Mr. 
Matthews  Jones  had  attended,  and  the  number  of 
towns  he  had  visited  during  the  year  showed  very 
clearly  the  amount  of  work  he  was  prepared  to  do 
for  the  advancement  of  the  institution  of  which  he 
was  the  head.  It  was  thought  that  the  election  of 
Mr.  Matthews  Jones  would  be  helpful  for  the  insti- 
tution, because  a  president  living  so  far  from  London, 
it  was  felt,  would  tend  to  make  the  institution  more 
widely  known.  He  thought  the  ancient  city  of 
Cliester  had  reason  to  be  proud  that  they  had  as 
their  engineer  and  surveyor  a  gentleman  who  had 
been  so  honoured,  and  now  he  was  retiring  from  the 
chair,  he  (Mr.  Davies)  felt  greatly  pleased  with  the 
splendid  way  in  which  he  introduced  the  president- 
elect, and  outlined  the  qualities  embodied  in  that 
gentleman.  To  do  those  tilings  in  the  way  Jlr.  Jones 
had  done  augured  well  for  the  future  of  the  institu- 
tion. He  (Mr.  Davies)  paid  a  visit  to  Chester  some 
twenty-five  years  ago,  and  was  delighted  with  the 
[jicturesque  quaintness  of  the  city.  He  little  thought 
then  it  would  fall  to  his  lot  to  move  a  vote  of  thanks 
to  the  engineer  of  that  ancient  historic  city  as  the 
retiring  president  of  the  Institution  of  Municipal 
Engineers— an  institution  that  had  been  established 
with  the  object  of  welding  the  municipal  engineers  of 
the  country  in  a  more  practical  and  l>eneficent  form 
than  any  other  institution  as  far  as  he  was  able  to 
discern. 

Mr.  E.  Whitwell  (Abersychan)  observed  that  he 
had  pleasure  in  endorsing  all  that  had  been  said  by 
the  mover  of  the  proposition.  As  one  who  had  sat 
under  the  presidency  of  Mr.  Matthews  Jones  during 
his  year  of  office,  he  could  say  that  that  gentleman 
had  always  treated  him  more  like  a  brother  than 
anything  else ;  certainly  he  had  not  been  the  austere 
chairman  whose  acquaintance  they  sometimes  made. 
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He  (.Mr.  Whitwell)  knew  the  city  of  Chester  and  the 
great  work  ilr.  Matthews  Jones  had  put  in  there, 
and  he  was  sure  that  city  had  reason  to  be  proud  of 
their  engineer,  as  the  members  of  that  institution 
were  proud  of  the  way  in  which  he  had  filled  the 
presidency  during  the  past  j'ear. 

Mr.  W.  H.  Matthews  Jones,  in  reply,  said  he  felt 
he  had  not  done  as  mucli  as  he  ought  to  have  done 
during  liis  year  of  office.  He  could  assure  them, 
however,  that  he  would  continue  to  take  a  keen 
interest  in  the  welfare  of  the  institution,  and  do 
everything  possible  further  to  advance  its  prosperity. 

VOTE   OF   THANKS    TO    THE    DISTRICT    CHAIRMEN    AND 
HON.     SECRETARIES. 

Mr.  Arthur  Palmer  proposed  a  vote  of  thanks  to 
the  chairmen  and  hon.  secretaries  of  the  District 
Connnittees,  and  remarked  that  the  work  done  by 
those  gentlemen  had  been  undoubtedly  rendered 
more  arduous  owing  to  the  war. 

Mr.  G.  A.  Penwill  (.Peterborough)  seconded  the 
proix>sition,  which  was  agreed  to. 

Mr.  VV.  Wallin  (Newcastle),  in  reply,  testified  that 
the  work  of  the  council  had  been  gone  into  thoroughly 
during  the  past  year.  As  regarded  those  who  had 
been  described  as  undesirable  members,  he  would 
rather  describe  them  as  members  who  would  not  pay 
their  subscriptions.  Some  iuemt>ers  used  the  insti- 
tution as  a  stepping-stone,  and  when  they  had  got 
to  what  they  perhaps  considered  a  little  above  it 
they  left  it,  not  altogether  nicely,  as  they  did  not 
pay  their  subscriptions.  Personally,  lie  thought  the 
institution  was  better^  without  them.  He  would 
advise  gentlemen  not  to  get  swelled  head.  The 
engineer  who  got  swelled  head  was  no  use.  It  was 
necessary  to  keep  level-headed,  because  they  had 
to  meet  all  classes  of  men,  and  it  was  desirable  to 
treat  every  man  as  a  human  being — that  was  to  say, 
in  the  same  way  in  which  they  expected  they  should 
be  treated  by  others.  The  member  who  would  not 
pay  his  subscription  and  accept  the  responsibilities 
of  the  institution  was  no  use  to  them.  There  was 
every  possibility,  with  better  financial  support,  of  the 
District  Committees  doing  even  better  work  than 
tliey  had  done;  but  it  was  essential  that  the  com- 
mittees should  always  be  seeking  to  extend  the  influ- 
ence of  the  institution  by  increasing  the  number  of 
their  meetings.  In  the  North  they  had  l)een  proud 
of  their  meetings ;  but,  owing  to  the  crisis,  things 
had  not  been  the  same  as  before.  A  large  amount 
of  useful  work  was  done  by  district  secretaries,  who, 
it  should  be  remembered,  were  not  able  to  pay  ex- 
penses out  of  their  own  ix>ckets  in  order  to  go  over 
the  district.  They  wished  to  see  the  District  Com- 
mittees bound  together  in  common  action,  for  it  was 
only  by  work  like  theirs  that  the  institution  could 
be  maintained  as  one  whole  body  with  the  centre  in 
London. 

Tlie  proceedings  were  then  adjourned  for  lunch. 

On  the  resumption  of  business,  following  the 
announcement  of  the  receipt  of  letters  of  regret  for 
non-attendance  from  Messrs.  H.  H.  Law  (Local 
Government  Board),  P.  C.  Cowan  (Local  Government 
Board  for  Ireland),  H.  Percy  Boulnois  (Westminster), 
and  Major  A.  J.  Martin  (Westminster),  Mr.  Henry 
Adams  iiroceeded  to  read  his 

PRESIDENTIAL    ADDRESS. 

Jlr.  ^VDAiis  said :  In  accepting  the  office  of  president, 
which  is  the  highest  honour  it  is  in  the  power  of  the 
Institution  to  confer  on  any  of  its  members,  I  must 
first  express  to  my  colleagues  on  the  council,  with 
whom  I  have  worked  so  long  and  so  happily,  my 
sincere  thanks  for  the  kind  expressions  of  good- 
will and  appreciation  with  which  my  nomination 
was  proposed  and  received ;  and  to  the  other  mem- 
bers I  tender  my  thanks  for  their  cordial  endorse- 
ment of  such  nomination,  which  has  resulted  in  my 
being  placed  in  this  chair,  and  enables  me  to  assume 
the  duties  thereof  with  confidence  that  I  shall  have 
the  support  and  co-ojieration  of  every  member  of  the 
Institution.  It  has  not  l>een  customary  to  select  our 
Iiresident  upon  any  consideration  of  seniority,  and 
the  dignity  has  hitherto  been  conferred  on  him  whom 
it  was  considered  could  best  serve  the  interests  of 
the  Institution  at  the  time.  Although,  personally,  I 
would  fain  have  remained  less  prominent,  I  could 
not  resist  the  strong  and  persistent  representations 
made  to  me  to  accept  the  office;  nevertheless,  I  am 
deeply  sensible  of  the  responsibility  thrust  upon  me, 
and  can  assure  you  that  no  efforts  of  mine  will  be 
wanting  to  promote  the  welfare  of  the  Institution 
and  to  make  the  ensuing  year  at  least  as  successful 
as  those  that  have  passed. 

It  is  unnecessary  for  me  to  reiterate  the  numerous 


activities  of  the  Institution  during  the  preceding 
session ;  the  principal  matters  are  set  forth  in  the 
annual  report  of  the  council.  Having  regard  to  the 
strenuous  and  difficult  conditions  under  which  we, 
in  common  with  all  other  people,  have  been  labour- 
ing, the  results  are  extremely  gratifying.  There  has 
been  a  considerable  falling  off  in  the  number  of 
meetings  held,  but  this  is  only  natural,  as  very  few 
of  our  members  have  time  now  to  prepare  papers  or 
arrange  visits.  In  the  ordinary  way  a  larger  number 
of  meetings  are  held  than  is  perhaps  appreciated  by 
individual  members,  and  probably  it  would  be  accu- 
rate to  say  that  on  an  average  there  is  at  least  one 
meeting  in  connection  with  the  Institution  held  each 
week  throughout  the  year  in  one  part  or  another 
of  the  country.  Many  of  these  are  arranged  and 
carried  through  by  the  District  Committees,  and 
frequently  are  not  announced  or  reported  in  the 
technical  press,  or  even  communicated  to  members 
in  general.  While  modesty  has  its  advantages,  and 
is  a  natural  attribute  of  engineers,  I  think  a  little 
more  publicity  regarding  our  work  w^ould  be  bene- 
ficial in  many  ways;  but  to  secure  this  end  it  will 
be  necessary  to  have  the  co-operation  of  the  honorary 
district  secretaries,  and  thus  add  to  their  labours, 
which  are  already  by  no  means  light.  The  Institu- 
tion is  under  a  debt  of  gratitude  to  the  several 
honorary  district  secretaries,  whose  untiring  efforts 
in  working  for  the  Institution  have  contributed  in 
no  mean  degree  to  placing  it  in  the  high  position  it 
occupies  to-day. 

Our  motto  might  well  be  "  Decentralisation  and 
Representation."  The  system  of  District  Committees, 
which  was  first  devised  by  this  Institution,  has 
worked  exceedingly  well  on  the  whole.  A  very  wide 
measure  of  Home  Rule  obtains,  Init  the  work  is  well 
co-ordinated  with  that  of  headquarters.  We  do  not, 
of  course,  claim  perfection,  because  there  are  so  many 
factors  to  take  into  account  that  the  problem  is  far 
from  simple,  but  any  difficulty  that  may  occur  has 
only  to  be  made  known  for  it  to  receive  the  most 
careful  consideration  with  a  view  to  its  removal. 
war  service. 

The  Institution  has  every  reason  to  be  gratified  by 
the  manner  in  which  the  members  are  serving  the 
country  in  this  time  of  stress.  As  many  as  10  per 
cent,  including  students,  have  actually  joined  His 
Majesty's  Forces  in  various  capacities  on  sea  or 
land.  Some  of  these  are  still  in  training,  but  others 
are  on  active  service,  and,  alas!  a  few  have  fallen. 
The  names  of  all  are  being  inscril>ed  on  the  Roll  of 
Honour  which  is  being  prepared  for  preservation  in 
the  archives  of  the  Institution.  Those  who  have 
passed  hence  have  died  a  glorious  death  fighting  for 
our  ancient  heritage  of  freedom,  and  their  memory 
will  be  enshrined  in  the  hearts  of  their  colleagues, 
who  are  themselves  compelled  to  remain  behind  to 
carry  on  the  public  health  services  of  the  country, 
but  who  have  sent  their  nearest  and  dearest  to  repre- 
sent them  in  the  field.  Our  sympathy  goes  out  to 
the  relatives  of  those  who  have  given  their  lives. 

Much  that  has  been  done  by  those  left  behind  here 
will  never  be  told.  In  some  cases,  with  depleted 
staffs  and  scarcity  of  workmen,  they  have  had  to 
improvi.se  means  of  supplying  water,  disposing  of 
the  sewage,  and  dealing  with  the  refuse  from  popu- 
lations increased  by  the  creation  of  military  camps 
to  as  many  as  five  or  six  times  the  normal.  In 
other  towns,  not  so  situated,  our  members  have  de- 
voted such  little  spare  time  as  they  could  find  to 
rendering  professional  assistance  to  the  War  Office 
without  remuneration.  .\t  the  same  time,  practically 
all  normal  routine  work  has  had  to  be  carried  on. 
While  deploring  the  circumstances,  it  must  be  recog- 
nised that  the  knowledge  gained  will  be  of  very  con- 
siderable benefit  in  after  years,  and  it  is  to  be  hoped 
that  when  peace  reigns  again  our  members  will  allow 
others  to  profit  by  their  experience,  and  will  describe 
the  numerous  emergency  and  other  engineering  works 
carried  out  by  them,  in  a  form  which  will  be  suitable 
for  presentation  at  meetings  of  our  Institution. 

SBCURiTy  OF  tenure. 
The  council  has  from  time  to  time  given  consider- 
able attention  to  the  question  of  security  of  tenure, 
which  is  a  matter  of  paramount  importance  to  the 
State  as  well  as  to  our  individual  members.  When 
rightly  conceived  and  carried  out,  the  activities  of 
a  municipal  engineer  are  directed  solely  to  the 
benefit  of  the  liealth  and  welfare  of  those 
within  the  district  he  serves,  and  therefore  he 
should  be  able  to  rely  at  all  times  upon  the 
cordial  support  of  all  concerned.  Unfortunately, 
in    the    present    imperfect    state    of    human    nature 
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there  are  many  people  who  place  their  own 
interests,  or  what  they  conceive  to  be  their  interests, 
before  the  interests  of  the  community,  and  the  dis- 
charge of  his  duties  must  inevitably  bring  the  muni- 
cipal engineer  into  conflict  with  such  people.  This 
in  itself  is  not  a  serious  matter,  as  the  greater  part 
of  an  engineer's  life  is  spent  in  surmounting  diffi- 
culties, and  he  usually  possesses  considerable  tact 
and  patience;  indeed,  without  such  qualities  it  is 
improbable  that  he  could  secure  or  retain  an  ofhcial 
appointment.  The  difficulty  lies  in  the  constitution 
of  the  governing  body,  and  usually  the  smaller  the 
district  the  greater  the  difficulty.  When  people  live 
together  for  many  years  strong  friendships  and  bitter 
animosities  are  bound  to  arise,  and  they  cannot  fail 
to  penetrate  the  recesses  of  the  council  chaml>er. 
The  municipal  engineer  in  his  official  capacity  is  not 
recognised  or  protected  by  law,  and  he  holds  his 
position  solely  at  the  will  of  the  council.  In  every- 
thing he  does  be  runs  the  risk  of  offending  individual 
members  of  the  authority  or  their  friends,  or  what 
is  probably  equally  as  bad,  of  pleasing  tlieir  enemies. 
The  result  is  the  same,  and  he  goes  through  life  with 
the  know-ledge  that  the  machinations  of  a  few  may  at 
any  moment  bring  aboiit  the  termination  of  his 
appointment  and  prejudice  his  prospects  of  obtaining 
a  livelihood  in  the  future. 

Security  of  tenure  requires  that  a  municipal  engi- 
neer shall  not  be  dismissed  except  with  the  consent 
of  a  central  authority.  This  Government  control  of 
dismissal  cannot  reasonably  be  expected  unless  the 
Government  also  controls  the  making  of  the  appoint- 
ment in  the  first  place,  and  this  in  its  turn  involves 
an  obligation  to  inquire  into  the  competency  of  the 
engineer  to  undertake  the  duties  of  the  appointment, 
and  to  determine  whether  the  proposed  remuneration 
is  adequate.  And,  after  all,  this  is  no  safeguard 
against  the  pin-pricks  which  sometimes  make  an 
engineer's  lot  unbearable,  and  drive  him  to  resign 
Ms  post  in  desperation.  There  appears  to  be  great 
reluctance  on  the  part  of  the  Government  to  inter- 
fere in  the  actions  of  a  local  authority.  Such  body, 
or  the  individuals  of  which  it  is  composed,  are  fully 
acquainted  with  the  local  circumstances  and  condi- 
tions, and  must  be  given  credit  for  ordinary  intelli- 
gence, while,  at  any  rate,  they  have  been  elected  by 
the  ratepayers  to  act  as  tlieir  representatives  and  to 
govern  the  district  according  to  their  wishes.  It  is 
only  by  showing  that  municipal  engineers  are 
hampered  in  their  work  by  the  present  unrestricted 
control  of  a  locally  elected  body,  and  that  the  com- 
munity as  a  whole  suffer  seriously  therefrom,  that 
Government  intervention  will  be  secured.  We  must 
acknowledge  the  good  work  that  is  being  done  to 
this  end  by  the  National  Association  of  Local  Govern- 
ment Officers,  with  which  body  the  Institution  of 
Municipal  Engineers  is  affiliated,  but  at  the  same 
time  we  can  individually  lielp  the  cause  by  collecting 
particulars  of  those  cases  coming  under  our  notice 
which  bear  upon  the  matter. 

There  is  another  method  by  which  better  conditions 
could  be  obtained,  and  which  would  eventually  lead 
to  Government  recognition  and  Government  protec- 
tion, and  that  is  for  municipal-  engineers  to  form 
themselves  into  a  great  brotherhood — call  it  a  trade 
union  if  you  will — each  pledged  to  decline  to  accept 
or  to  retain  any  appointment  the  conditions  of  which 
are  unsatisfactory ;  and  all  undertaking  to  give  sup- 
port, financial  if  need  be,  to  weaker  brethren  who. 
by  pressing  necessity  to  maintain  themselves  and 
their  families,  might  be  tempted  to  accept  or  continue 
to  hold  such  a  post.  No  one  professional  society 
could  do  this,  however  powerful  it  might  be,  and  I 
appeal  to  all  qualified  municipal  engineers,  whether 
belonging  to  any  particular  society  or  not,  to  sink 
any  differences  they  may  have,  and.  in  this  one  par- 
ticular and  for  this  one  object,  to  unite  in  the  com- 
mon aim  of  improving  the  conditions  of  life  for  them 
selves  and  their  fellows.  This  is  not  the  time  or 
place  to  elaborate  the  idea,  but  when  the  will  is  ex- 
pressed the  means  can  soon  be  found. 

I  believe  something  of  this  sort  was  contemplated 
at  the  time  of  the  formation  of  this  Institution,  but 
it  was  evident  that  there  were  many  men  who,  by 
virtue  of  the  position  they  occupied,  claimed  to  be 
considered  as  municipal  engineers  and  desired  enrol- 
ment, but  who  had  not  received  such  training,  or 
acquired  such  experience,  as  could  reasonably  entitle 
them  to  inclusion  in  our  ranks,  and  consequently 
they  had  to  remain  outside.  It  is  not  right,  and  it  is 
not  reasonable,  that  protection  should  be  accorded  to 
untrained  men.  and  if  some  local  authorities  are  so 
little  alive  to  their  responsibilities  as  to  employ  such 
men,  let   us  at  least  provide  that  when   a   qualified 


man  is  wanted  he  shall  be  treated  in  a  manner  fitting 
to  his  dignity  as  a  member  of  an  honourable  pro- 
fession. 

I  conceive  that  the  energies  of  a  local  authority 
should  be  confined  to  the  determination  of  matters 
of  policy  after  the  pros  and  cons  of  the  engineering 
questions  involved  have  been  laid  l>efore  them  by 
their  engineer;  but  in  too  many  cases  it  appears 
that  members  of  local  authorities  concern  themselves 
far  too  much  with  purely  engineering  questions,  and 
look  upon  the  engineer  as  a  man  who  is  paid  to  carry 
out  their  wishes  and  to  do  what  he  is  told. 

TKAINING    OP   MUNICIPAL    ENGINEEKS. 

It  will  be  apparent  that  the  proper  training  of  muni- 
cipal engineers  is  of  the  gravest  importance  in  the  in- 
terests of  the  profession.  The  time  has  long  since  gone 
by  when  it  was  possible  for  anyone  to  satisfactorily 
carry  out  the  duties  of  surveyor  to  a  local  authority 
with  a  modicum  of  common  sense  as  his  only  quali- 
fication, and  while  a  greater  experience  will  always 
enable  a  man  to  take  the  more  important  posts,  there 
is  a  minimum  of  training  which  should  be  required 
before  he  should  be  deemed  competent  to  hold  any 
appointment  at  all.  To  be  effective  and  advantageous, 
training  must  consist  of  two  distinct  phases,  scien- 
tific training  and  practical  training.  Neither  is  suffi- 
cient in  itself.  One  often  sees  advertisements  stating; 
"Surveyor  has  vacancy  for  a  pupil.  Important  work 
in  progress."  Experience  on  work  in  progress  is 
important,  and  indeed  essential ;  but  if  the  work 
happens  to  be  in  the  country  or  in  a  small  provincial 
town,  there  is  generally  no  opportunity  for  scientific 
training  unless  the  sxirveyor  has  the  time,  the  ability, 
and  the  willingness  to  impart  the  necessary  instruc- 
tion. If.  unfortunately,  he  is  not  in  a  position  to  do 
so,  the  result  is  that  at  the  end  of  the  apprenticeship 
the  pupil  will  perhaps  have  learnt  how  different 
materials  are  put  together  and  how  certain  specific 
works  have  been  constructed.  But  engineering 
problems  are  always  of  a  more  or  less  complex  cha- 
racter, and  there  is  no  one  exact  solution  that  can 
be  applied  in  every  case ;  consequently  when  the 
pupil  comes  to  his  next  scheme  he  could  doubtlessS 
copy  what  he  had  seen  done  before,  but  without 
scientific  training  he  would  be  totally  unable  to 
appreciate  the  different  conditions;  or,  if  by  chance 
he  did  so,  he  would  have  no  idea  of  all  the  various 
ways  in  which  the  problem  might  be  dealt  with,  and 
it  is  only  by  the  possession  of  this  knowledge  that  he 
can  hope  to  design  suitable  and  economic  schemes, 
and  successfully  combat  the  interference  of  amateur 
engineers.  Even  methods  of  road  construction  and 
maintenance,  which  until  recent  years  were  treated 
as  matters  of  rule  of  thumb,  demand  scientific  know- 
ledge now  that  fast  motor-propelled  traffic  has  been 
permanently  established. 

In  every  specialised  branch  of  engineering  a 
thorough  scientific  training  is  considered  to  be  essen- 
tial, and  it  is  surprising  that  in  municipal  engineer- 
ing, which  is  a  compendium  of  all  engineering,  com- 
paratively little  attention  should  have  been  given  to 
it.  Several  universities  and  technical  schools  now 
include  courses  in  municipal  engineering  in  their 
curriculum,  and  while  taking  these  classes  the 
student  is  expected  to  take  others  of  a  more  general 
character  dealing  with  the  fundamental  sciences. 
In  order  to  avoid  a  plethora  of  imperfectly  trained 
men  it  behoves  all  engineers  to  refuse  to  accept  any- 
one as  a  pupil  unless  he  has  had,  or  will  have  the 
opportunity  of  obtaining,  a  good  scientific  training ; 
and  a  prospective  pupil  should  l>e  informed  that 
unless  he  studies  and  acquires  a  competent  knowledge 
of  the  basic  sciences  of  his  profession  he  will  be 
heavily  handicapped  in  his  future  career.  What  is 
to  he  understood  by  a  thorough  training  can  be 
appreciated  from  the  opinion  expressed  a  few  weeks 
ago  by  an  eminent  engineer  (W.  Ingham,  m.inst.c.e.. 
M.i.MECH.E..  chief  engineer  to  the  Eand  Water  Board), 
when  he  said  that  an  engineer  of  thirty  years  of  age 
who  has  had  a  thorough  engineering  training  is  in  as 
good  a  position  to  investigate  an  engineering  scheme 
as  were  the  well-known  successful  engineers  Telford. 
Brindley.  George  Stephenson,  Fairbairn,  Smeaton,  or 
Watt  at  the  termination  of  their  professional  careers. 

If  an  engineer  is  in  a  position  to  give  the  necessary 
instruction  which  will  enable  a  pupil  to  properly 
appreciate  the  significance  of  what  is  done  in  prac- 
tice, and  can  afford  facilities  for  acquiring  practical 
experience  of  a  reasonably  varied  character,  then  it 
is  incumbent  upon  him  to  extend  a  helping  hand  if 
he  can  to  those  who  are  desirous  of  entering  the 
profession ;  at  the  same  time,  he  is  entitled  to  re- 
ceive— nay,  more,  it  is  his  duty  to  demand — an  ade- 
quate premium.  The  practice  of  some  authorities  in  com- 
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mandeeriug  a  share  of  the  premium  is  iniquitous; 
they  have  no  qualifications  to  instruct  a  pupil,  or 
ability  to  render  value  for  the  money  received.  Tlie 
acceptance  of  a  pupil  imposes  a  heavy  responsibility, 
and  should  not  be  lightly  entered  upon.  Any  attempt 
to  force  an  engineer  to  take  a  pupil  with  the  sole 
idea  of  eking  out  an  inadequate  salary  should  be 
strongly  resisted. 

Occasionally  one  sees  advertisements  for  municipal 
appointments  in  which  it  is  stated  that  candidates 
must  be  corporate  members  of  the  Institution  of 
Civil  Engineers.  The  question  as  to  whether  such 
qualification  is  any  criterion  of  the  ability  of  a  man 
to  perform  the  duties  of  a  municipal  engineer  has 
been  warmly  discussed  from  time  to  time.  In  my 
opinion  the  answer  is  decidedly  in  the  negative;  but 
it  should  be  noted  that  such  membership  is  evidence 
of  a  thoroughly  sound  general  education  and  of  ex- 
tensive scientific  training,  and  with  these  advantages 
the  individual  is  in  a  most  favourable  position  for 
rapidly  acquiring  practical  experience  and  using  it 
to  the  best  advantage  of  those  utilising  his  services, 
and  the  highest  municipal  appointments  will  in 
course  of  time  come  within  his  reach. 

Turning  now  to  more  technical  matters,  there  is 
such  a  wide  range  of  subjects  of  direct  interest  to 
municipal  engineers  that  it  will  be  desirable  in  the 
time  at  my  disposal  if  I  confine  my  remarks  to  those 
branches  of  municipal  engineering  with  which  I  am 
more  closely  identified  at  the  present  time — namely, 
sewerage,  water  supply  and  structural  work. 

SEWERAGE. 

It  is  not  so  many  years  since  the  recognition  of  the 
action  of  bacteria  in  the  purification  of  sewage  was 
hailed  as  the  solution  of  the  sewage  problem,  and 
the  principal  outlet  for  ingenuity  was  held  to  be  the 
consideration  of  efficient  and  economical  means  for 
the  disposal  of  the  sludge.  The  results  of  investiga- 
tions during  recent  years  show,  however,  that  we  are 
as  far  off  as  ever  from  reaching  finality.  For  domestic 
sewages,  septic  tanks  and  {lercolating  filters  are 
adopted  in  such  a  large  number  of  cases  that  they 
might  almost  be  described  as  the  standard  system 
of  the  present  day.  On  the  whole,  this  combination 
is  very  efficient  and  fairly  economical.  The  main  cost 
of  such  works  lies  in  the  filters,  or,  to  be  more  exact, 
the  filtering  medium,  and  future  developments  may 
be  looked  for  in  the  direction  of  perfecting  metliods 
of  oxidation  and  nitrification  of  the  sewage  without 
recourse  to  expensive  filters.  The  methods  of  purify- 
ing sewage  in  manufacturing  districts  vary  very  con- 
siderably in  accordance  with  the  nature  and  propor- 
tion of  trade  wastes  which  may  happen  to  be  present. 
Excessive  variation  in  the  volume  and  character  of 
the  sewage  owing  to  the  uncontrolled  discharge  of 
trade  wastes  adds  to  the  difficulty  and  expense  of 
treating  it.  The  construction  of  special  storage  or 
equalising  tanks,  and  cordial  co-operation  between 
the  manufacturer  and  the  local  authority,  will  go  far 
to  overcome  the  troubles. 

The  sewerage  of  sea-coast  towns  presents  peculiar 
features  which  are  absent  in  works  for  inland  towns, 
and  which  are  sufficient  to  render  it  a  special  branch 
of  sewerage  engineering.  The  old  idea  that  so  long 
as  the  sewage  could  be  discharged  into  the  sea  there 
was  an  end  of  it  is  quite  exploded,  and  the  dangers 
arising  from  an  improi)erly  devised  scheme  are  well 
known.  The  prosperity  of  many  sea-coast  towns  de- 
pends solely  upon  the  revenue  derived  from  the 
visitors  who  periodically  journey  thither  in  search 
of  health  and  pleasure ;  it  is  therefore  essential  to 
the  interests  of  both  the  residents  and  the  visitors 
that  the  sanitation  should  be  as  perfect  as  possible. 
Indeed,  the  visitors  have  a  right  to  demand  that  when 
advertisements  are  issued  inviting  their  patronage 
there  shall  be  an  implied  guarantee  that  the  condi- 
tions are  such  that  their  health  will  not  be  jeopard- 
ised. In  de.signing  an  effective  sea  outfall  scheme, 
the  point  of  discharge,  the  volume  of  the  sewage, 
and  the  extent  of  its  treatment,  if  any,  are  mutually 
dependent  upon  each  other.  A  small  quantity  of 
sewage  can  safely  be  discharged  at  a  point  where  a 
large  quantity  could  not  be,  and  similarly  a  partially 
treated  sewage  could  be  discharged  where  crude 
sewage  could  not.  The  abnormal  summer  population 
may  lead  to  nuisances  which  would  not  occur  in  the 
winter  when  only  the  permanent  residents  were  in 
the  town,  and  in  the  same  way  a  sea  outfall  scheme 
which  sufficed  for  a  small  population  might  have  to 
be  abandoned  in  course  of  time  as  the  numbers 
increased.  The  cost  of  a  sea-coast  scheme  is  gene- 
rally comparatively  high  because  provision  has  to  be 
made  for  a  population  greater  than  that  directly 
as.?es3ed  for  the  payment  of  it. 


During  the  past  year  the  Ninth  and  Final  Reports 
of  the  Royal  Commission  on  Sewage  Disposal  have 
been  issued,  and  Uie  labours  of  that  body,  extending 
over  a  period  of  nearly  seventeen  years,  have  been 
brought  to  an  end.  The  commission  has  done  a 
great  work  in  collating  the  experience  of  practical 
workers  in  the  realm  of  sewage  disposal,  and  has 
pursued  many  investigations  to  extend  that  experi- 
ence and  to  settle  points  which  were  in  dispute  or 
doubt.  The  matter  published  is  so  voluminous  and 
is  so  badly  indexed  that  it  has  been  a  matter  of  con- 
siderable difficulty  to  turn  up  any  particular  matter 
to  which  one  wished  to  refer;  consequently  the 
"Guide"  which  has  recently  been  published  by  the 
engineer  to  the  commission  forms  a  welcome  appendix. 
The  whole  subject  of  sewage  disposal  has  been  dealt 
with  principally  from  the  chemical  and  bacteriologi- 
cal aspect.  It  is  pointed  out  that,  under  certain 
conditions,  w'ith  certain  treatment,  certain  results 
may  confidently  be  expected,  but  the  engineering 
means  by  which  the  necessary  treatment  may  be 
given  to  secure  the  required  results  are,  naturally, 
treated  very  scantily.  The  reports  have  amply 
demonstrated  that  there  are  many  ways  in  which 
sewage  may  be  purified,  but  the  means  to  be  adopted 
to  produce  the  best  results  will  depend  upon  the  cir- 
cumstances of  each  particular  case.  In  the  design 
of  a  scheme  the  chief  technical  factors  to  which  con- 
sideration has  to  be  given  may  be  summed  up  as:  — 

(1)  A  clear  understanding  of  the  conditions  of  each 
case  and  the  disturbing  factors. 

(2)  A  suitable   working-out  of  the  details. 

(3)  Planning  of  the  works  to  ensure  a  maintenance 
of  efficiency,  and  economy  in  their  management. 

It  is  obvious  that  there  is  ample  scope  in  these 
matters  for  the  utilisation  of  expert  knowledge  and 
practical  experience,  so  that,  useful  as  the  reports 
are,  they  do  not  eliminate  the  need  for  skilled  engi- 
neers, or  reduce  the  responsibility  devolving  upon 
them. 

The  conclusion  of  the  commission's  labours  is  only 
a  milestone  on  the  road  of  progress,  and  further  and 
continuous  research  is  necessary.  It  is  characteristic 
of  an  engineer  that  he  is  never  satisfied.  It  is  his 
business  to  do  things,  but  it  is  not  sufficient  to  do 
them  well,  he  must  do  them  economically,  and, 
having  succeeded  in  one  case,  he  strives  in  the  next 
to  secure  still  higher  efficiency  and  greater  economy. 
If  money  were  no  object  a  high  state  of  perfection 
could  be  reached  in  every  scheme,  but  this  is  not 
always  necessary,  and  consequently  it  is  of  the  utmost 
importance  that  an  engineer  should  have  a  vvell- 
developed  commercial  instinct.  It  is  useless  design- 
ing or  recommending  schemes  the  cost  of  which,  if 
carried  out,  would  be  ruinous  to  the  ratepayers  and 
prevent  any  other  improvements  being  carried  out 
in  the  district  for  many  years  to  come.  Finally,  it 
is  a  sine  qua  non  to  have  an  experienced  man  as 
sewage  works  manager;  the  work  cannot  be  done  by 
an  ordinary  labourer.  A  poor  man  will  spoil  the 
result  from  the  best  arranged  works,  while  a  good 
man  may  get  a  decent  result  from  an  ill-designed 
scheme. 

WATER    SUPPLY. 

The  importance  of  a  piped  supply  of  water  laid 
on  to  each  house  is  now  so  well  rec'Ognised  that  the 
carrying  out  of  such  a  scheme  is  one  of  the  earliest 
developments  when  the  growth  of  the  population  in 
any  locality  renders  necessary  .some  change  froni  the 
primeval  .■Sanitation  which  had  previously  sufficed. 
So  short  a  time  ago  as  seventy  years  only  about  half 
of  fifty  large  towns  specially  investigated  had  a 
piped  supply  under  the  provisions  of  any  Act  of 
Parliament;  the  supply  was  very  defective,  and  in 
many  cases  it  only  extended  to  a  part  of  the  town. 
Thirty  vears  ago,  out  of  the  944  urban  sanitary  dis- 
tricts tiien  existing,  241— that  is,  more  than  25  per 
cent^had  no  piped  supply  at  all,  and  in  many  of 
those  which  had  such  convenience,  only  small  parts 
of  the  districts  were  supplied.  Now,  out  of  1,130 
Ijoroughs  and  other  urban  districts,  there  are  only 
sixty-seven  in  which  fewer  than  half  of  the  residents 
have  a  piped  supply,  while  twenty-nine  are  without 
a  piped  supply  at  all,  but  these  latter  are  generally 
very  small  places. 

In  the  rural  districts  piped  supplies  are  gradually 
becoming  more  numerous,  but  there  are  still  about 
8,000  parishes,  with  a  total  population  of  several 
millions,  which  have  no  proper  supply,  while  in  many 
other  cases  only  parts  of  the  parishes  have  piped 
supplies.  The  wells,  ponds,  streams,  springs,  and 
rain  water,  upon  which  the.se  people  have  to  rely,  are 
in  many  cases  either  definitely  impure  or  are  ex- 
tremely  liable  to   pollution;    although,   on   the  other 
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hand,  some  of  the  water  is  of  excellent  quality.  Im- 
portant as  the  purity  of  the  water  i.s,  notice  must 
also  be  taken  of  the  proximity  of  the  supply  to  the 
houses.  It  is  generally  conceded  that  the  minimum 
quantity  of  water  with  which  it  is  possible  to  secure 
anything  approaching  reasonable  cleanliness  is  about 
8  gallons  per  head  i>er  day;  which  quantity,  of 
course,  does  not  allow  for  water-closets  or  fixed  baths 
being  'used,  nor  for  any  public  services  or  waste. 
Where  water  has  to  be  carried  any  appreciable  dis- 
tance the  consumption  is  usually  much  less.  In  a 
case  I  recently  investigated  it  was  as  Ioav  as  2i  to  3 
gallons  per  head  per  day,  and  the  result  was  very 
obvious  in  the  condition  of  the  property  and  utensils. 
The  tenants  were  not  naturally  dirty,  but  it  was  a 
physical  impossibility  for  them  to  carry  more  water 
than  they  did.  A  supply  within  200  ft.  is  usually 
considered  to  be  a  reasonable  distance,  but  I  would 
personally  be  disposed  to  reduce  this  by  at  least  one- 
half,  and  then  would  look  upon  it  as  a  temporary 
expedient  mitil  such  time  as  the  water  could  be  laid 
into  each  house.  An  ample  supply  of  pure  water  is 
as  essential  to  our  well-being  as  an  ample  supply  of 
fresh  air,  and  it  should  be  equally  within  the  reach 
of  all. 

It  is  common  knowledge  that  there  are  still  a  large 
number  of  districts  in  which  a  proper  supply  of  water 
is  urgently  needed,  but  it  is  becoming  more  and  more 
difficult  to  provide  a  piped  service  at  a  cost  that  is 
reasonable  and  within  the  capacity  of  the  inhabitants 
to  pay  for.  In  most  cases  where  the  centre  of  popu- 
lation is  within  a  short  distance  of  an  abundant  sup- 
ply of  water  at  a  suitable  elevation,  schemes  have 
already  been  carried  ont,  and  but  little  difficulty  will 
be  experienced  in  finding  ways  and  means  of  carry- 
ing out  further  schemes  as  they  become  necessary  in 
similarly  placed  localities;  but  when  the  only  pos- 
sible supply  exists  at  a  distance  of  several  miles,  and 
when  iserhaps  pump;ng  is  also  necessitated,  it  cannot 
lie  wondered  that  there  'should  be  hesitation  in 
embarking  upon  the  expenditure. 

In  some  cases  distinct  advantage  would  accrue  if 
rural  districts  or  parts  thereof  were  combined  for 
purposes  of  water  supply.  This  can  be  done  by  tire 
Local  Government  Board,  under  sec.  279  of  the  Public 
Health  Act,  1875.  upon  joint  application  being  made 
by  the  authorities  concerned.  Unfortunately,  neigh- 
bouring districts  frequently  have  a  strong  disincli- 
nation to  co-operate,  unless  it  happens  that  both 
require  a  supply  of  water  at  the  same  time  and  can- 
not obtain  it  otherwise.  A  ,similar  disinclination  to 
co-operate  exists  in  the  case  of  adjoining  parishes  in 
the  same  district.  It  might  easily  happen  that,  while 
co-operation  would  ultimately  be  advantageous  to 
both  parties,  at  the  moment  one  party  only  would 
reap  the  benefit  while  the  other  would  be  temporarily 
at  a  disadvantage— as,  for  instance,  where  one  parish 
badly  in  need  of  water  has  to  go  to  obtain  a  supply 
iato  and  beyond  an  adjoining  parish  w-hich,  although 
unpiped,  has  a  fairly  adequate  supply  for  present 
needs.  Obviously  both  parishes  could  be  provided 
with  a  ijiped  supply  for  practically  the  same  cost  as 
the  one  first  mentioned,  but  the  residents  of  the 
second  parish  will  hesitate  to  incur  any  expenditure 
upon  a  scheme  which  they  will  not  need  for  some 
time  to  come,  and,  so  far  as  they  can  judge  at  the 
time,  may  possibly  never  need.  If  the  scheme  is 
carried  out  for  the  first  parish  alone,  the  works  will 
be  designed  on  the  requirements  of  that  parish  only, 
so  that  they  would  probably  be  unable  to  give  a  sup- 
ply to  the  second  parish  when  it  was  wanted,  and  a 
considerable  expenditure,  which  might  have  been 
avoided,  would  be  incurred  in  providin.s;  the  second 
supply.  If  the  water  were  obtained  from  an  impound- 
ing reservoir  there  would  be  another,  and  a  more 
serious  disadvantage,  and  that  is  the  waste  of  valuable 
water.  The  position  of  the  dam  will  be  fixed  by 
physical  conditions,  and  while  there  may  be  a  very 
extensive  watershed  al)Ove  the  dam,  the  reservoir 
would  only  be  constructed  of  sufficient  capacity  to 
give  the  requisite  limited  supply;  consequently,  if  no 
other  suitable  sites  exist  for  constructing  other  reser- 
voirs in  the  same  watershed,  only  a  small  portion  of 
the  water  would  be  collected,  and  the  remainder 
would  run  to  waste.  In  order  to  conserve  the  water 
supply  of  the  country  it  is  desirable  that  ways  and 
means  should  be  found  to  construct  every  dam  of 
such  height  that  as  much  water  as  possible  will  be 
collected.  A  use  for  the  water  thus  stored  will  be 
found  at  a  later  date,  while  the  equalising  of  the 
flow  in  the  river  will  be  of  advantage,  in  the  present 
as  well  as  in  the  future,  to  everyone  along  its  banks. 
Obviously  it  would  not  l>e  fair  that  the  cost  of  the 
additional   work    involved    should    be    borne   by    the 


community  which  only  required  and  used  a  portion 
of  the  water. 

It  is  interesting  to  note  that  when  the  Public 
Health  (Water)  Act,  1878,  was  in  Parliament,  the 
Select  Committee  which  had  it  under  consideration 
reconnnended  that  where  a  corporation  or  company 
proposed  to  take  water  from  a  rural  district.  Parlia- 
ment should,  before  giving  the  powers  sought,  be 
informed  of  the  wants  of  the  distr;ct  from  which  tiie 
water  is  taken,  or  through  which  the  mains  pass,  in 
order  to  make  provision  for  those  districts.  Such 
conditions  were  first  inserted  in  the  Manchester  and 
Liverpool  Water  Acts  of  the  following  year.  How- 
ever, the  Select  Committee  on  the  Water  Supplies 
Protection  Bill,  1910,  refrained  from  making  a  recom- 
mendation that  a  supply  should  be  afforded  to  dis- 
tricts through  which  the  mains  passed,  though  they 
thought  that  local  authorities  of  districts  naturally 
having  recourse  to  the  source  proposed  to  be  appro- 
priated should  be  entitled  to  a  supply  therefrom.  It 
IS  necessary  in  all  cases  where  a  rural  district  desires 
a  supply  under  sucli  conditions  as  these  to  formally 
oijpose  the  Bill,  when  doubtless  arrangements  will 
be  made  to  afford  them  facilities  for  the  supply  they 
require. 

The  cost  per  head  of  rural  water  supply  is  fre- 
quently much  higher  than  in  towns,  and  the  people 
are  usually  less  well  able  to  bear  it.  The  only  remedy 
is  to  widen  the  incidence  of  the  cost,  and  while 
something  in  this  direction  may  follow  the  establish- 
ment of  the  proposed  central  authority,  with  sub- 
sidiary Rivers  Boards  (formed  of  joint  committees  of 
county  councils,  each  having  jurisdiction  over  the 
whole  of  a  watershed  and  river  basin),  for  the  present 
some  relief  could  undoubtedly  be  obtained  if  the 
county  councils  were  made  the  water  authority  for 
rural  districts  within  their  area,  and  the  cost  of  each 
individual  scheme  was  levied  on  the  whole  county 
instead  of  on  the  particular  contributory  place  or 
parish  as  at  present.  There  is  no  reason,  except  the 
financial  one,  why  the  water  supi^ly  should  l>e  less  in 
quantity,  or  poorer  in  quality,  in  the  country  than 
in  towns.  It  is  indeed  absolutely  essential  that  the 
best  possible  supply  should  be  given  to  farms  where 
dairy  operations  are  carried  on,  as  serious  epidemics 
may  easily  be  caused  through  using  contaminated 
water  for  washing  vessels.  With  water  supply 
.schemes  upon  a  broader  basis  the  time  may  come 
when  a  piped  water  supply  will  be  equally  available 
to  the  farmers  who  may  need  it  as  to  the  inhabitants 
of  the  villages.  The  sources  of  supply  should  be 
carefully  watched,  and  it  should  be  an  axiom  that 
waste  at  the  source  should  be  prevented  as  much  as 
at  the  place  where  it  is  used. 

Among  the  places  provided  with  a  piped  supply 
there  are  quite  an  appreciable  number  where  the  pres- 
sure is  insufficient  to  cause  the  water  to  reach  the 
topmost  stories  of  the  houses.  It  has  fallen  to  my 
lot  during  recent  years  to  investigate  several  cases 
of  this  nature,  and  the  variety  of  circumstances,  or 
combination  of  circumstances,  by  which  the  trouble 
may  be  caused  are  so  numerous  that  the  inquiry 
forms  a  most  fascinating  study,  and  provides  ample 
scope  for  the  exercise  of  deductive  faculties.  Fre- 
quently it  is  dne  to  some  simple  matter  which  can 
be  remedied  without  much,  if  any,  expense;  but  in 
other  cases  it  may  be  due  to  incrustation  of  the  mains, 
or  other  more  serious  defect,  which  is  not  so  easily 
cured.  As  there  is  no  one  cause  of  this  growth  in 
the  pipes,  so  there  is  no  one  treatment  that  can  be 
adopted  to  restrain  it.  If  it  is  due  to  the  nature  of 
the  w-atcr,  scraping  the  mains  gives  merely  temporary 
relief  unless  at  the  same  time  the  water  is  chemi- 
cally treated  to  alter  its  character.  Incrustation  is 
almost  Invariably  accompanied  by  erosion  of  the 
metal.  The  earliest  explanation  was  that  it  was 
attributable  to  rust  formed  by  the  moisture,  but 
chemists  pointed  out  that  there  must  be  a  weak  acid 
present,  and  this  was  given  b.y  the  carbonic  acid  in 
the  water.  It  was  further  suggested  that,  provided 
this  acid  was  present  to  start  the  corrosion,  it  would 
subsequently  continue  indefinitely  until  the  pipes 
were  destroyed.  The  theory  that  it  was  due  to  elec- 
trolytic action  received  considerable  support,  but  the 
latest  explanation  is  that  it  is  due  to  some  low  form 
of  organic  life.  Be  this  as  it  may,  the  practical  re- 
sult is  the  growth  of  a  number  of  limpet  -  shaped 
nodules  or  tubercles  scattered  at  intervals  over  the 
surface  of  the  pipes,  although  in  bad  cases  they  may 
be  found  to  have  accnmulated  to  such  an  extent  that 
not  only  is  the  whole  surface  covered,  but  the  incrus- 
tation is  built  up  so  that  the  bore  of  the  pipe  is 
practically  choked.  If  the  material  were  merely  de- 
posited it  would  appear  as  a  regular  fihii,  but  while 
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sometimes  it  appears  to  start  at  a  point  and  grow 
upwards  aud  outwards  in  concentric  layers  of  iron 
oxide  and  lime,  at  other  times  it  has  an  ahnost 
organic  appearance,  and  the  growths  can  only  be 
described  as  tubercles.  It  has  been  stated  by  Prof. 
J.  Campbell  Brown  ("Proceedings,"  Institution  of 
Civil  Engineers,  vol.  15(5)  tliat  incrust^ation  practacally 
ceases  when  a  thickness  of  1  in.  or  1*  in.  is  reached. 
It  must  be  noted,  however,  that  the  unevenness  of 
the  coating  reduces  the  discharging  capacity  of  the 
pipe  far  more  than  is  proportional  to  the  reduced 
area. 

When  mains  are  newly  laid  they  generally  have  a 
surplus  capacity,  and,  possibly  owing  to  this  fact, 
it  is  usually  found  that  they  will  run  from  thirty  to 
tliirty-tive  years  before  incrustation  causes  serious 
trouble,  by  which  time  the  conditions  are  probably 
aggravated  by  the  natural  increase  in  the  jjopulation. 
In  considering  the  question  whether  it  is  better  to 
scrape  or  to  renew  a  main,  the  critical  diameter  is 
about  6in.  Above  this  it  will  generally  jjay  to  scrape, 
but  below  this  size  there  are  many  points  to  be  con- 
sidered before  a  decision  can  be  made.  These  smaller 
mains  are  generally  distribution  mains  rather  than 
supply  mains ;  they  are  in  shorter  lengths,  and  have 
projecting  ferrules  from  the  house  services  at  inter- 
vals. The  eventuality  of  having  to  scrape  the  pipes 
should  be  taken  into  account  when  designing  new 
schemes,  in  order  that  the  dislocation  of  the  service 
shall  be  reduced  to  a  minimum.  Among  the  provi- 
sions which  should  be  made  are  hatch-boxes  in  brick 
chambers  at  suitable  places,  a  plentiful  supply  of 
sluice  valves,  and  arrangements  for  the  easy  dis- 
posal of  the  wash  water  without  damage  to  the  roads 
or  adjoining  lauds;  while  a  service  reservoir  nejir  the 
town  is  of  great  assistance.  It  is  generally  found 
that  when  mains  have  been  once  scraped  the  operation 
has  to  be  repeated  again  at  more  or  less  frequent 
intervals.  It  was  reported  recently  that  in  Stirling 
County  the  mains  had  to  be  scraped  every  three 
months.  Considerable  progress  has  been  made  in  the 
design  and  application  of  apparatus  for  scraping  the 
interior  of  water  mains.  There  are  two  principal 
types,  one  pressure-driven  and  the  other  power- 
driven.  The  decision  as  to  which  to  use  can  only 
be  arrived  at  after  a  full  consideration  of  the  circum- 
stances of  each  case,  but  it  can  be  said  with  certainty 
that  the  matter  should  not  be  settled  on  the  basis  of 
accepting  the  lowest  tender. 

BEINFOJRCED    CONCRETE. 

With  the  exception  of  small  highway  bridges,  com- 
paratively little  progress  has  been  made  in  the  appli- 
cation of  reinforced  concrete  to  municipal  works. 
One  factor  is,  no  doubt,  that  much  of  the  work  to 
which  it  might  be  apijlied  is  small  in  character  and 
in  positions  difficult  of-  access  or  remote  from  the 
centres  of  population.  To  ensure  satisfactory  results 
it  is  essential  that  the  whole  of  the  work  should  be 
constructed  by  skilled  labour  under  the  direction  of 
men  with  an  extensive  experience  in  such  woik.  As 
these  are  not  generally  available  in  every  district, 
the  cost  of  the  work  would  necessarily  be  high. 
Another,  and  perhaps  the  princiiial,  reason  is  the 
extremely  short  period  which  the  Local  Government 
Board  will  allow  for  the  repayment  of  loans  for  work 
done  in  this  material.  It  would  appear  that  in  this 
respect  the  board  have  departed  from  their  usual 
practice  of  fixing  the  loan  period  co-determinate  wdth 
the  probable  useful  life  of  the  projected  work,  or 
the  average  life  of  work  of  a  similar  character,  because 
it  is  well  known  that  the  actual  life  from  numerous 
practical  examples  has  already  greatly  exceeded  the 
loan  periods  allowed ;  and  it  is  surmised  upon  good 
and  substantial  evidence  that  its  life  is  unlimited. 
Consider  the  two  materials — concrete  and  steel.  The 
concrete  grows  stronger  the  older  it  gets,  and  the 
steel,  when  properly  embedded,  is  imperishable. 
When  a  structure  is  once  loaded  to  its  lull  extent 
without  failure,  but  little  fear  need  be  felt  as  to  its 
future,  provided,  of  course,  that  the  steel  is  not 
stressed  beyond  the  elastic  limit.  If  this  is  done  it 
will  stretch,  and  the  concrete  on  the  tension  side  will 
crack,  and  that  on  the  compression  side  may  spall, 
with  the  result  that  moisture  will  penetrate  to  the 
steel,  causing  rust  and  eventually  leading  to  failure. 
The  workmanship  is  most  important,  and  the  con- 
crete must  be  dense  in  order  that  it  may  satisfactorily 
protect  the  steel. 

Reinforced  concrete,  in  common  with  some  other 
branches  of  structural  engineering,  is  to  a  great  ex- 
tent in  the  hands  of  individuals  and  firms  interested 
in  a  particular  form  of  con.struction,  or,  to  adopt  their 
own  title,  "  specialist  firms."  In  small  steelwork 
structures,  such  as  simple  roof  trusses,  portable  iron 


buildings,  &c.,  it  is  common  for  the  manufacturers  to 
design  the  work  and  afterwards  to  supply  the  mate- 
rials, or  the  completed  sti'ucture.  In  reinforced  con- 
crete it  is  more  usual  for  a  "  specialist  firm  "  to  de- 
sign tlie  work,  which  is  subsequently  carried  out  by 
a  "  licensed "  contractor.  The  design  of  reinforced 
concrete  is  based  on  well-known  fundamental  ijrin- 
ciples  of  mechanics,  although  practical  experience 
shows  that  it  is  desirable  to  make  certain  allowances 
which  are  not  necessary  under  other  circumstances. 
No  doubt  in  the  future  every  civil  engineer  will 
acquire  knowledge  in  this  branch  as  a  matter  of 
course,  in  the  same  way  he  now  studies  brickwork, 
but  at  present  such  knowledge  is  not  general,  and, 
apart  from  the  "  specialist  firms,"  there  are  only  a 
limited  number  of  independent  engineers  who  ai-e 
qualified  and  competent  to  design  such  woi-k,  or  to 
verify  the  calculations  relating  thereto.  The  latter 
men  are,  however,  now  sufficiently  numerous  to  cope 
with  the  amount  of  work  to  be  done,  only  their 
natural  modesty,  to  say  nothing  of  professional  eti- 
quette, ijrevents  their  existence  being  so  well  adver- 
tised as  tliat  of  the  "  specialist  firms."  The  result  is 
that  the  bulk  of  the  work  is  in  the  hands  of  such 
firms,  and  the  usual  practice  is  for  general  designs 
or  sketch  plans  to  be  sent  to  some  half-dozen  of  them, 
who  each  .spend  valuable  time  and  money  in  pre- 
paring detail  designs  and  tenders  for  the  work.  The 
work  of  some  of  these  firms  may  be  above  criticism, 
but  there  are  others  who  betray  lamentable  ignorance 
or  carelessness.  All  schemes,  however,  with  a  view 
to  cheapening  the  cost,  are  naturally  based  on  the 
minimum  requirements,  and  the  margin  for  contin- 
gencies in  workmanship  and  materials  is  of  necessity 
small.  It  must  not  be  supposed  that  the  client  reaps 
the  whole  of  this  advantage  of  competition,  because 
the  cost  of  preparing  the  design,  and  not  only  the 
accepted  design,  but  many  others  for  other  clients 
w-hich  have  not  been  accepted,  must  be  charged  in 
the  tender.  I  am  informed  that  in  a  case  recently 
heard  in  the  courts  it  was  given  in  evidence  that  it 
was  the  custom  of  the  "specialist  firm  "  concerned  to 
charge  10  per  cent  upon  the  cost  to  cover  the  design- 
ing charges.  It  would  be  advantageous  if  these  and 
similar  items  were  set  out  separately  in  tenders,  as  it 
would  be  efficacious  in  demonstrating  to  the  public 
who  employ  engineers  in  a  professional  capacity  that 
the  money  paid  direct  to  them  by  w,ay  of  salary  or 
fees  is  far  from  being  unreasonable  having  regard  to 
the  services  rendered. 

After  designs  have  been  obtained  in  the  way  de- 
scribed, and  one  has  been  selected  for  construction, 
the  Local  Government  Board  sometimes  requires  that 
it  shall  be  subjected  to  an  independent  opinion  before 
a  loan  will  be  sanctioned,  and  this,  of  course,  means 
further  expense  in  fees.  There  is  no  reason  at  all 
why  reinforced  concrete  work  should  be  treated  dif- 
ferently from,  say,  sewage  works  or  waterworks.  It 
might  Ise  argued  that  it  is  like  buying  a  single  article, 
but  even  so,  the  interests  of  the  client  demand  the 
preparation  of  a  detailed  specification,  and  subse- 
quently the  exercise  of  sufHcient  skill  and  experience 
to  .see  that  the  conditions  of  the  specification  are  ful- 
filled in  the  design  and  in  the  construction. 

The  reinforcement  of  concrete  for  road  beds  by 
means  of  a  network  of  strong  steel  wire  presents 
several  points  of  interest,  but  as  it  is  anticipated  that 
this  application  of  the  material  will  form  the  subject 
of  a  special  paper  to  be  presented  to  the  Institution 
for  discussion  at  a  later  date,  I  will  limit  my  remarks 
to  a  brief  consideration  of  the  road  as  an  engineering 
structure. 

The  object  of  the  steel  is  to  gi-^e  rigidity  to  the  con- 
crete, and  thus  distribute  the  load  in  order  to  prevent 
the  ground  "giving"  under  the  point  of  application 
of  the  load.  The  upper  part  of  the  concrete  has  also 
to  resist  percu.ssive  action,  either  direct  or  trans- 
mitted, but  the  reinforcement  will  not  give  any 
assistance  in  this  direction. 

■  The  camber  of  the  road  is  so  small  in  proportion  to 
the  span,  and  the  concrete  is  so  thin,  that  the  arching 
effect  is  negligible;  and,  further,  rigid  abutments, 
which  are  essential  to  secure  such  effect,  are  not 
always  present  or  obtainable ;  consequently  the  con- 
crete must  he  considered  as  a  slab  resting  upon  a 
more  or  less  yielding  substratum. 

If  the  foundation  were  uniformly  soft,  then  single 
reinforcement  only  would  be  necessary,  and  the  steel 
should  be  laid,  say,  1  in.  up  from  the  underside  of 
the  concrete.  If.  however,  the  ground  varied  so  that, 
while  some  parts  were  firm,  others  were  liable  to 
yield  under  the  load,  the  road-bed  slab  would  be  in 
the  position  of  a  continuous  beam,  and  double  rein- 
forcement would  be  required  over  what  may  be  called 
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the  points  of  support.  To  put  tlie  reinforcement  in 
tlie  middle  of  the  depth  of  the  concrete  would  be  of 
very  little  use,  as  it  would  throw  the  neutral'  axis  so 
high  that  a  very  great  comjjressive  stress  would  occur 
on  the  upper  part  of  the  concrete,  which  might  crush; 
but  probably  before  that  occurred  the  lower  part  of 
tlie  concrete  would  cracli  under  the  tensile  stress  it 
would  have  to  bear,  when  the  danij)  would  soon 
destroy  the  steel. 

Some  of  the  members  may  possibly  have  noticed 
from  the  technical  papers  that  a  High  Court  action 
wag  recently  brought  by  the  Gas  Light  and  Coke 
Company  to  restrain  the  Woodford  and  Wanstead 
Urban  District  Councils  from  using  wire  fabric 'road 
reinforcement  on  the  ground  that  its  use  would  be  a 
serious  hindrance  to  the  company  in  getting  down  to 
their  mains.  Experimental  lengths  were  constructed 
by  the  gas  company  of  reinforced  concrete  6  in.  thick 
and  ordinary  concrete  12  in.  thick,  upon  which  at  a 
later  date  workmen  were  put  to  open  through.  It 
was  found  that  tlie  reinforced  concrete  was  cut 
through  in  a  shorter  time  tlian  the  thiclv  bed  of  ordi- 
nary concrete,  and  the  gas  coin]jany  thereupon  witli- 
drew  the  action. 

Reinforced  concrete  is  a  comparatively  new  form  of 
construction,  and  as  there  is  much  more  to  be  learnt 
from  failure  than  from  success,  if  any  failure  of  a 
reinforced  concrete  structure  comes  under  the  personal 
notice  of  any  member  of  the  Institution  he  will  be 
rendering  a  service  to  the  profession  at  large  if  he 
will  collate  as  many  authentic  pertinent  particulars 
as  pos.sible  and  comnnuiicate  them  to  the  council, 
either  for  publication  or  for  filing  for  reference. 

COST    OP    WORKS. 

The  Treasury  restrictions  on  the  raising  of  loans 
have  practically  put  an  entire  stop  to  the  construction 
of  all  municipal  works,  and  incidentally  have  removed 
the  means  of  livelihood  from  many  people  who  were 
dependent  upon  the  carrying  out  of  such  works. 
Wlien  these  restrictions  are  withdrawn  we  shall  be 
faced,  as  we  were  before  they  were  instituted,  with 
the  difficulty  of  the  high  cost  of  construction.  In 
the  past,  sanitary  works,  and  other  works  which  were 
not  of  an  obviously  remunerative  character,  were 
postponed  as  long  as  was  possible  on  the -score  that 
the  expense  could  not  be  afforded.  Wliat  will  be  the 
effect  in  the  future  if  such  works  cost  perhaps  10  to 
20  per  cent  more  than  before,  whiile  the  individual 
capacity  for  paying  for  them  is  very  materially  re- 
duced .'  My  own  opinion  is  that  the  constructive  cost  of 
engineering  works  will  never  be  appreciably  lower 
than  it  is  at  present.  The  increase  is  almost  entirely 
due  to  the  high  wages  paid  for  the  labour — not  only 
that  directly  engaged  in  the  construction  and  erec- 
tion, but  in  that  required  for  the  jiroduction  of  the 
materials  and  commodities  employed.  Bearing  in 
mind  the  strength  of  its  organisation  and  the  succes- 
sive steps  by  which  Labour  has  secured  a  place  in 
the  sun,  it  requires  a  very  .sanguine  temperament  to 
anticiijate  the  acceptance  of  any  appreciable  reduc- 
tion from  the  wages  which  have  now  been  secured. 

I  will  now  liring  my  remarks  to  a  close  with  the  hope 
that  the  coming  year  will  bring  peace  to  our  country, 
health  and  prosperity  to  our  members,  and  a  continua- 
tion of  the  success  which  has  marked  the  growth  of 
our  society.  If  there  is  anything  I  can  do  at  any 
time  to  advance  the  interests  of  the  profession  to 
which  we  all  have  the  honour  to  l>elong,  and  those 
of  this  Institution  of  Municipal  Engineers  in  par- 
ticular, I  shall  only  be  too  happy  to  be  of  service. 

VOTE   OF   THANKS. 

Mr.  Horace  Boot  proposed  a  vote  of  thanks  to 
the  ijre.'^ident  for  his  address.  This  was  seconded  by 
Mr.  E.  Whitwell  (Abersychan),  and  supported  by 
Mr.'  J.  W.  Wilson  (principal  of  the  Crystal  Palace 
School  of  Practical  Engineering),  and  passed  with 
acclamation. 


Institute  of  Sanitary   Engineers.— At  a  meeting  of 

this  body  to  1>6  lield  on  Wednesday,  February  2nd, 
Dr.  Grilljert  J.  Fowler  will  read  a  paper  dealing  with 
the  activated  .=ludge  proces.s  of  sewage  purification. 
Grantham  Sewage  Farm  Crops. — The  gross  amount 
reali.sed  at  the  annual  sale  of  root  crops  at  the 
Grantham  farm  w-as  £383  14s.  6d.  on  an  area  of  40 
acres,  against  £297  15s.  last  year  when  the  area  was 
48  acres. 

Glasgow  Corporation  Tramways.— Glasgow  Corpora- 
tion tramway  receipts  for  the  past  six  months  totalled 
£568,000,  or  almost  £40,000  more  than  in  the  corre- 
sponding six  months  last  vear.  The  passengers  carried 
exceeded  177,500,000,  an  increase  of  nearly  13,000,000. 
Tlie  remarkable  traffic  is  largely  due  to  munition  work 
on  Clydeside. 


CORRESPONDENCE. 

£(^   avifjp   ou    TTavff    opa 

(One  mon  doet  not  «ee  everything ■) 

— EnRlPIDBS. 

A   CORRECTION. 

To   the  Editor  of   The  Subveitob. 

Sib, — I  write  to  point  out  what  appears  to  me  to 
be  a  mistake  in  the  very  interesting  article  entitled 
"  The  Experimental  Determination  of  the  Effect  of 
Varying  Percentages  of  Water  in  Concrete,"  by 
K.  k.  Skelton,  which  appears  in  your  issue  of 
Friday,  September  24,  1915. 

In  paragraph  3  on.  p.  328  the  author  states:  "  AU 
materials  were  mixed  dry,  and  the  amount  of  water, 
exclusive  of  that  required  to  moisten  thesand  and  stone, 
was  varied  from  20  to  42'5  per  cent  of  the  weight  of 
cement."  In  paragraph  5  on  the  same  page  he 
states:  "The  water  in  each  represented  2'1  xaer  cent 
of  the  weight  of  the  stone,  plus  10  per  cent  of  the 
we'ght  of  the  sand,  plus  tlie  percentage  of  the  cement 
liy  weight  as  indicated." 

Now,  20  per  cent  35-1  cement  equals  7'02  lb. ;  but, 
as  will  be  noted  from  Table  1,  the  weight  of  the 
water  is  given  as  15-2  lb.  If  the  21  per  cent  of  the 
weight  of  the  stone  and  10  per  cent  of  the  weight  of 
the  sand  given  in  line  1  of  Table  1  is  added  to  the 
20  per  cent  of  tlie  cement,  we  obtain  the  following 
figures :  — 

20  per    cent   of     3j-l  =  7-02  lb. 

21  per    cent    of    1207  =  2-53  lb. 
10   per    cent   of     56-5  =  5-65  lb. 

Total    w^eight    of    water      15-20  lb. 
The  above  is  tlie  figure   given   by   the   author.    It 
therefore  appears  to  me  that  tlie  word  exclusive  in  the 
first  paragraph  I  refer  to  should  he  indmive. — Yours, 
&c., 

L.  P.  Marshall, 
Chief  Engineer,  Hangoon  Municipality. 
Rangoon. 

November  5,  1915. 


PROPOSED    NEWCOMIN    MEMORIAL. 

To  tlie  Editor  of  TuE  Sdrveyor. 
Sir, — It  is  proposed  to  e.stablish  at  Dartmouth  a 
Ijermanent  memorial  to  Thomas  Newcomin,  inventor 
of  the  atmospheric  steam  engine,  and  it  has  been 
suggested  tliat  it  shoidd  take  the  form  of  a  statue, 
a  bust  on  pedestal,  or  an  obelisk  suitable  for  erec- 
tion in  the  public  gardens. 

Unfortunately,  the  amount  subscribed  is  not  large, 
and  probably  not  more  than  £140  would  be  available, 
but  I  should  be  glad  to  receive  any  suggestions  from 
your  readers  on  the  subject,  and  to  know  whether 
a  presentable  memorial  could  be  obtained  for  the 
amount  I  have  stated. 

Thanking  you  in   anticipation  of  the   insertion   of 
this  in  your  valuable  journal. — Yours,  &c., 
T.  F.  Caston,  Hon.  Secretary, 

Newcomin  Memorial  Committee. 
South  Ford-road, 
Dartmouth, 
Devon. 

November  29,  1915. 


Local  Government  Board  Officials  in  the  Forces. — 

The  number  of  men  of  military  age  in  the  =erv;ce  of 
the  Local  Government  Board  at  the  outbreak  of  war 
was  340.  Of  these,  157  have  already  joined  the 
Forces,  and  121  more  have  expressed  their  readiness 
to  join,  subject  to  consent  being  given.  Of  the 
balance,  thirty-one  have  presented  themselves  before 
the  recruitirg  authorities  and  have  been  rejected  on 
medical  grounds.  In  addition  to  the  men  of  military 
age  who  have  joined  or  are  ready  to  do  so,  some  forty 
members  of  the  staff  outside  military  age  limits 
have  undertaken  military  duties. 

Private  Bills:  Effect  of  Treasury  Restrictions. — 
Plans  in  connection  with  private  Bills  to  be  con- 
sidered in  the  forthcoming  session  have  now  been 
dei>o«ited  in  the  Private  Bill  Office  of  the  House  of 
Commons.  Bills  without  plans  may  be  deposited  up 
to  December  17th.  There  is  a  great  falling  off  in  the 
number  deposited  owing  to  the  Treasury  restrictions 
on  the  spending  of  money  by  local  authorities.  The 
plans  deposited  number  only  15,  as  against  158  last 
year.  Railways  number  one,  against  four  last  year ; 
tramways  none,  against  ten ;  miscellaneous  five, 
against  thirty-five;  and  Provisional  Orders  nine, 
against  109. 


December  3,  1915. 
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Treatment  of  Water  with  Hypochlorite.' 

By   JOSEPH   RACE,    f.i.c. 


In  a  paper  presented  in  1912  the  author  dealt  at 
considerable  length  with  this  important  phase  of 
liypochlorite  treatment,  and  pointed  out  that 
efficient  mechanical  int-ermixture  of  the  hypochlorite 
solution  is  much  more  effective  than  a  prolonged 
contact  period  without  this  admixture.  Certain 
conditions  in  Ottawa  enabled  further  observations 
to  be  made  on  this  important  point.  In  June,  1914, 
a  sedimentation  basin  was  placed  iu  operation  at 
the  mouth  of  the  Ottawa  intake  pipe,  and  during 
July  the  hypochlorite  solution  was  added  at  the 
entrance  tctliis  basin.  The  method  of  addition  was  by 
means  of  a  perforated  piiie  which  stret-ched  across 
the  entrance  to  the  basin,  and  the  bleach  solution 
and  wat-er  were  there  mixed  as  thoroughly  as  was 
possible  without  having  recourse  to  mechanical 
methods.  The  basin  was  baffled  and  had  a  normal 
capacity  equal  to  approximately  two  hours'  consump- 
tion.   The  results  obtained  were  as  follows:  — 

Available  Chlobine  =  1*88  p.p.m. 
Bacteria  per  c.c. 


Raw  water       

Treated  water 

Percentage  pnrificatio 


Agar 
Sdiiys 
at  20°  C. 


Agur 
1  day 
at  37°  C. 


0-280 
0-036 
87-5 


Ehiring  August  the  connection  at  the  entrance  to 
the  basin  was  closed  and  the  bleach  liquor  added 
directly  to  the  suctions  of  the  low-lift  pumps,  which 
take  water  from  the  sedimentation  basin  and  place 
it  in  the  intake  pipe  under  a  small  positive  pressure 
until  it  reaches  the  high-lift  pumps.  During  both 
months  the  samples  of  treated  water  were  taken  from 
the  well  which  receives  the  mixed  discharges  of  the 
low-lift  pumps.    The  results  for  August  were:  — 


Available  Chlorine  =  1-55 
Bacteria  per  c.c. 

P.P.M. 

- 

3  days 
at  20"  C. 

Agar 
1   day 
at  37»  C. 

B.  coU 
index 
per  c.c. 

Eaw  water         

Treated  water                      

Percentage  purification      

448 
26 
91-9 

100 
12 
88-0 

0-600 
0-005 
99-2 

These  results,  which  are  the  averages  of  daily 
analyses,  show  that  the  efficient  mechanical  admix- 
ture produced  much  superior  results  with  a  smaller 
consumption  of  chlorine. 

It  is  probable  that  the  superior  efficiency  claimed 
for  "liquid  chlorine  "  is  due  to  the  fact  that  the  older 
plants  iising  bleach  have  teen  slow  to  recognise 
this  essential  factor,  while  the  plants  using  "liquid 
chlorine "  have,  by  various  devices,  secured  more  or 
less  efficient  admixture,  with  the  consequence  that 
equally  satisfactory  results  have  been  obtained  with 
a  decreased  dosage.  As  shown  above,  lob  p.p.m.  of 
chlorine  as  bleach  gave  good  results  with  the  Ottawa 
River  water,  while  Harrington  (Journal,  American 
W'aterworks  Association,  vol.  3,  p.  438)  stated  that 
V50  p.p.m.  of  available  chlorine,  as  liquid  chlorine, 
was  required  for  the  sterilisation  of  the  Ottawa  River 
water  at  Montreal. 

During  January,  1915,  laboratory  experiments  were 
made  to  ascertain  what  proportion  of  chlorine  would 
lie  required  when  the  admixture  was  as  perfect  as 
could  be  obtained  by  .shaking.  Tlie  results  with  a 
water  containing  45  parts  per  1,000,000  of  colour  and 
to  which  a  culture  of  B.  coll  was  added  were  as 
follows: — 


Contact  period. 

Chlorine,  parts  per  million. 

Raw  water        

1  min 

10  min 

20  min 

0-30 

.ISO 
UO 

■■is 

0-40             0-55 

Colonies  per  c.c. 

380              7511 

12             <01 

f)-r,             <()1 

<0-l           <o-i 

1-21 

750 
<ii-l 
<lrl 

<o-i 

These  figures  show  that,  with  satisfactory  admix- 
ture, 0-4  to  0-5  part  per  1,000,000  of  available  clilorine 
is  sufficient  to  secure  good  results,  and  they  led  to 
various  changes  being  made  in  the  pipes  delivering 
the  hypochlorite  solution  at  the  mouth  of  the  intake, 
in  the  direction  of  securing  a  still  greater  efliciency 
in  the  mechanical  admixture.  Up  to  date  this  has 
enabled  the  quantity  to  be  reduced  from  1*3  parts  per 
1,000,(XI0  to  0-83  part  per  1,000,000,  which  is  equiva- 
lent to  a  saving  of  $1,400  per  annum,  calculated  on 
the  present  price  of  bleach. 

EFFECT     OF     TEMPERATURE. 

During  the  present  winter  there  have  been  several 
periods  during  which  the  results  obtained  with  the 
city  supply  seemed  to  indicate  that  the  low  tempe- 
rature had  a  retarding  effect  upon  the  velocity  of  the 
reaction,  but  as  these  results  were  somewhat  com- 
plicated by  the  length  of  time  that  elapsed  between 
sampling  and  examination,  laboratory  tests  were 
made  to  determine  this  point.  The  original  water 
contained  45  parts  per  1,000,000  of  colour,  and  was, 
after  seeding  with  B.  ooli,  treated  with  0-51  part  per 
1,000,000  of  available  chlorine.  The  results  were  as 
follows: — • 

Temperature,  deg.  Fahr. 


Colonies  per  c.c. 


Haw  water       

750 

IM 

750 

750 

Treated  water — 

After  1  min 

;i-2 

1-0 

0-2 

nil 

After  10  min 

2-6 

0-8 

0-2 

nil 

After  20  min 

2-2 

0-fi 

0-1 

nil 

After  60  min 

1-9 

0-6 

0-1 

ml 

These  results  show  clearly  that  the  velocity  of  the 
reaction  is  undoubtedly  lowered  by  a  reduction  of 
tlie  temperature;  a  similar  conclusion  is  reached 
by  a  study  of  the  rate  of  absorption  of  free  chlorine 
as  indicated  by  the  starch  and  iodide  reaction. 

COLOUR   AND    TDRBIDITY. 

The  organic  matter,  which  is  the  cause  of  the 
colour  of  many  waters,  undoubtedly  increases  the 
amount  of  chlorine  required  for  the  sterilisation  of 
such  waters,  though  probably  not  to  the  extent  that 
it  is  usually  considered  to  do.  This  formea-  hypotliesis 
was  based  on  results  obtained  with  imperfect  admix- 
ture, when  areas  of  unequal  concentration  occur, 
with  the  consequent  loss  of  chlorine  owing  to  its  pro- 
longed localised  action  upon  the  organic  matter. 
The  point  of  interest  in  water  purification  is  not 
the  amount  of  chlorine  a  coloured  water  will  absorb 
before  showing  a  free  chlorine  reaction,  but  what 
quantity  of  organic  matter  it  is  necessary  to  oxidise 
Ijefore  the  chlorine  causes  the  delicate  organic  struc- 
ture of  the  bacteria  to  lose  its  anabolic  functions. 
These  two  quantities  may  approach  each  other  when 
the  teniijerature  of  the  water  is  near  the  freezing 
point  and  the  contact  period  is  short;  but  with  a 
temperature  of  70  deg.  Fahr.  and  a  contact  period  of 
but  ten  minutes,  the  former  quantity  is  approximately 
three  times  as  great  as  the  latter  for  the  Ottawa 
River  water. 

The  increase  of  this  factor  is  a  matter  of  consider- 
a))ie  importance  to  sanitarians,  as  it  involves  a 
decrease  in  ijesthetic  objections,  in  addition  to  an 
increased  economy  in  working  costs. 

Increased  turbidity  also  usually  decreases  the 
efficiency  of  the  hypochlorite  treatment,  though  the 
reason  for  this  is  by  no  means  clear.  If  the  turbidity 
is  caused  by  finely  divided  silt  or  other  mineral 
matter,  no  effect  shoilld  be  produced  by  it,  as  such 
matter  is  inert ;  the  inferior  results  obtained  with 
such  waters  are  proliably  due  to  factors  which  are 
introduced  concomitantly  with  the  turbidity  and  by 
the  same  cause.  When  turbidity  is  caused  by  the 
flooding  and  scouring  of  cultivated  areas,  much  of  the 
suspended  matter  is  of  an  organic  nature,  and  often 
encloses  masses  of  bacteria  which  can  only  be 
destroyed  by  a  large  increase  in  the  proportion  of 
clilorine.     In   the   case  of  coloured   river    waters   an 

•  Paper  presented  at  a  meeting  of  the  Society  of  Chemical 
Industry  (Canadian  Section)  held  at  Montreal. 
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increased  turbidity  is  usually  aocomijanied  liy  a  de- 
creased colour,  so  that  these  two  adverse  factors 
counterbalance  each  other  to  some  extent. 

BENEFITS  FROM  TREATMENT  WITH  HYPOCHLORITE. 

During  the  two  years  immediately  preceding  the 
installation  of  hypochlorite  treatment  in  Ottawa, 
the  typhoid  rate  averaged  e'ghty-five  deaths  per 
100,000 ;  after  treatment  commenced  the  rate  was  re- 
duced to  twenty-one  the  first  year,  and  to  thirteen, 
four  of  which  were  due  to  disease  contracted  outside 
the  city,  in  the  siib.sequent  year.  It  is  only  fair  to 
add.  however,  that  this  decrease  is  not  entirely  due 
to  the  chlorine  treatment,  as  the  epidemic  rates  were 
caused  by  a  leakage  of  sewage  into  water  intakes, 
which  were  sub.sequently  replaced  by  comparatively 
watertight  pipes.  During  1914,  however,  a  concrete 
example  of  the  benefits  derived  from  hypocUorite 
treatment  was  obtained.  In  the  autumn  "of  1914  an 
epidemic  of  typhoid  broke  out  in  a  village  on  the 
Ottawa  River,  aboiit  8  miles  above  the  mouth  of  the 
Ottawa  intake  pii>e,  and  in  a  few  weeks  about  150  to 
200  cases  developed.  During  November  and  Decem- 
l>er  about  200  cases  of  typhoid  were  discovered  in 
Hull,  which  takes  its  water  supply  from  the  Ottawa 
Eiver  within  400  yds.  of  the  Ottawa  intake  mouth, 
while  in  Ottawa  only  twenty-eight  cases  were  re- 
ported, and  of  these  60  per  cent  were  due 
to  outside  sources.  Hull,  with  the  untreated 
water  supply,  had  a  typhoid  incidence  of  1,000  cases 
per  100,000  of  popiilation,  and  Ottawa,  using  a  treated 
.supply  from  the  same  current  of  the  same  river,  only 
twenty-seven  cases  per  100,000  during  the  same 
period.  In  this  example  all  the  factors  were  favour- 
able to  the  infection  of  the  Ottawa  and  Hull  sup- 
plies, as  the  temperature  and  volume  of  the  water 
were  low,  thus  increasing  the  viability  of  the  typhoid 
organisms  and  decreasing  the  dilution  of  the  infect- 
ing sewage.  Tlie  enormous  volume  of  the  river  even 
at  low-water  mark  (probably  about  20,000  cub.  ft.  i)er 
second)  alone  prevented  a  still  more  serious  epidemic. 

HTPOCHLORITE    PLANTS. 

Material  of  Construriion.— The  great  difficulty  in 
this  connection  is  to  obtain  materials  which  are  eco- 
nomical and  yet  capable  of  resisting  the  corrosive 
action  of  hypochlorite  solutions.  For  very  dilute 
solutions  (0-2  per  cent  of  bleach)  this  problem  pre- 
sents little  difficulty,  but  the  use  of  solutions  of  this 
strength  is  not  good  policy  on  account  of  the  large 
increase  in  capacity  invOilved.  Two  years  ago  a 
Ijlant  was  constructed  in  Ottawa  capable  of  treating 
20,000,000  gallons  per  day,  and  consisting  of  three 
large  circular  wooden  tanks,  in  which  the  bleach 
and  water  were  thoroughly  mixed  by  electrical 
motors  connected  directly  to  a  shaft  to  which  pro- 
peller blades  were  attached.  Two  of  these  tanks 
were  of  oak  and  one  of  cypress,  and  it  was  found  that 
a  1  per  cent  bleach  solution  rapidly  leached  the 
wood  and  produced  leaks  that  it  was  impossible  to 
repair.  The  inside  surfaces  of  these  tanks  were  then 
thorouglily  washed  and  painted  with  several  coats 
of  what  was  claimed  to  be  an  acid-resisting  mixture. 
This  treatment  was  efficacious  for_  a  time,  but  after 
a  few  months  the  leakage  was  as  great  as  ever.  The 
tanks  were  then  lined  with  a  S-in.  coat  of  concrete, 
the  surface  of  which  was  painted  with  asphaltum. 
This  has  been  comparatively  satisfactory,  and,  when 
a  new  plant  was  erected  about  twelve  months 
ago,  was  instrumental  in  deciding  to  eliminate  all 
wood  material  and  to  use  concrete  painted  with 
asphaltum  wherever  it  was  possible.  Lead -lined 
wooden  tanks  may  be  used  for  vessels  of  small  dimen- 
sions in  which  the  sheet  lead  can  be  placed  without 
joints.  In  tanks  employed  for  mixing  bleach  solu- 
tions by  mechanical  methods  the  author's  exjieri- 
ence  has  shown  that  cast  aluminium  blades  attached 
to  a  bronze  shaft  produce  the  best  results.  Aftoi- 
considerable  use  the  ahnninium  blades  become  coated 
with  an  incrustation  which  prevents  corrosion  of 
the  metal.  For  piping,  the  Ottawa  results  show  that 
galvanised,  iron  gives  good  results  when  the  piping  is 
of  generous  dimensions  and  when  plugged  "  T's " 
are  placed  at  all  bends  for  removing  incrustation. 
In  piping  .systems  experience  shows  that  it  is  incrus- 
tation rather  than  corrosion  that  produces  difficul- 
ties, and  that  the  material  has  but  little  effect.  In 
valves  the  converse  holds  true,  as  the  friction  of  the 
various  parts  prevents  the  formation  of  a  protective 
coating, ^  and  constantly  presents  fresh  surfaces  for 
the  action  of  the  solution.  Soft  brass  valves  are 
useless,  but  gate  valves  made  of  hard  bronze  have 
been  found  satisfactory.  Vulcanite  valves  may  also 
be  used,  but  are  expensive  as  regards  first  cost  and 
require  careful    manipulation    to    prevent    fracture. 


When  gravity  systems  are  used  for  the  introduction 
of  the  liyijochlorite  solution,  the  ball  valve  used  for 
maintaining  a  constant  head  should  be  made  of 
Ijronze  with  a  glass  float,  and  the  orifice  of  glass. 
This  method  of  operating  with  a  known  head  of 
water  on  a  circular  orifice  has  given  perfectly  satis- 
factory results  in  Ottawa  and  at  many  other  places. 
The  mixing  operations  of  a  hypochlorite  plant  should 
be  checked  by  daily  analyses  of  the  liquor,  so  as 
to   prevent   wastage    and   irregular    addition. 

COMPLAINTS. 

Numerous  objections  have  been  raised  against  the 
use  of  water  which  has  been  treated  with  hypo- 
chlorite. Some  of  these  have  l>een  previously  men- 
tioned in  connection  with  the  Toronto  supply  (loc. 
cit.),  but  these  might  again  be  considered,  as  the 
water  under  discussion,  being  entirely  different  in 
character,  presents  new  aspects  of  this  problem. 
A  tvpical  analysis  of  the  Ottawa  Eiver  water  is  as 
follows:  Free  ammonia,  0^004  part  per  1,000,000;  alb. 
ammonia,  0096;  nitrites,  trace;  nitrates,  0'055; 
chlorine.  1'5;  total  hardness,  37-0  carbonic  acid,  I'O ; 
oxygen  absorbed  in  foiir  hours  at  27  deg.  Cent.,  5'50. 
Tile  jihysical   characteristics  are:  — 


Average. 

Maximum. 

Minimum. 

Colour 

Turbidity         

AHialinity         

cr 

16 

20 

90 
300 
47 

40 
3 
14 

With  such  variations  in  colour  and  turbidity  it  is 
obvious  that  the  addition  of  hypochlorite  cannot  be 
maintained  at  a  constant  rate,  but  it  has  been  regu- 
lated so  as  to  have,  whenever  possible,  no  free 
clilorine,  as  indicated  by  the  starch  and  iodide  re- 
action, in  the  water  delivered  to  the  mains  at  the 
liigh-lift  pumping  station.  This  has  resulted  in  a 
comparative  absence  of  complaints  regarding  the 
cold  water;  but  there  is  no  doubt  that,  after  heating, 
the  water  possesses  a  peculiar  odour,  due  to  chlorine 
compounds.  This  odour  is  not  the  sharp,  acid  odour 
of  chlorine,  but  a  fishy  one,  which  is  possibly  caused 
b.y  such  compounds  as  chloramines. 

Complaints  regarding  the  effect  on  animals  have 
been  made,  and  a  number  of  these  have  been  in- 
vestigated. It  is  undoubtedly  true  that  when  the 
amount  of  free  chlorine  in  water  reaches  0'5  part  per 
1,000,000,  both  small  and  large  animals  refuse  to 
drink  such  water  entirely  or  absorb  only  small  quan- 
tities. This  possibly  has  had  an  adverse  physio- 
logical effect.  When  the  water  is  capable  of  absorb- 
ing as  much  as  1'5  parts  per  1,000,000  of  chlorine 
without  .showing  free  chlorine,  naturalists  who  deal 
in  small  animals  and  fishes  state  that  no  effect  is 
observed.  Continuous  physiological  tests  on  min- 
nows and  gold-fish  confirm  this.  The  Dominion 
Department  of  Fisheries  has  informed  the  author 
that  free  chlorine  in  the  water  had  a  markedly 
adverse  effect  on  the  hatching  of  the  eggs  of  Atlantic 
salmon.  Great  Lake  trout,  pickerel,  and  whitefish ; 
but  no  effect  was  noticed  when  free  chlorine  was 
absent.  The  department  has,  however,  decided  to 
i-emove  all  the  hatcheries  to  places  where  water  free 
from  chlorine  can  be  obtained. 

The  effect  of  the  treated  water  upon  seeds,  plants 
and  flowers  has  been  investigated  by  the  Dominion 
Department  of  Agriciiltnre.  and  Dr.  Gussow 
(Dominion  Botanist)  and  Dr.  Shutt  (Agricultural 
Chemist),  who  were  in  charge  of  this  work,  have  re- 
ported that  water  treated  with  hypochlorite  caused 
no  apparent  injury  to  carnations  and  hybrid  roses. 
Six  varieties  of  wheat  seed  after  soaking  in  freshly 
preijared  hypochlorite  solutions  (005  to  10  parts  per 
1,000,000  available  chlorine)  were  all  sown  on  the 
same  day.  Germination  was  found  to  te  uniform 
throughout,  and  no  influence  could  Ije  detected  either 
as  regards  the  rate  of  germination  or  the  develop- 
ment of  the  young  plants.  Experiments  on  barley 
and  oats  produced  similar  results.  Radishes,  turnips, 
cucumbers,  and  beans  also  showed  no  retardation  in 
development   after    treatment   with    the    water. 

All  these  experiments  were  conducted  with  solu- 
tions of  bleach  in  distilled  water,  but  the  same  re- 
sults were  obtained  in  a  later  series  when  the  treated 
city  supply  was  used.  These  results  prove  conclu- 
sively that  statements  alleging  damage  to  plants, 
flowers,  and  seeds  by  {lie  hypochlorite  treatment  of 
water  are  absolutely  unfounded  and  do  not  merit 
the  slightest  consideration. 

The  author  has  had  on  several  occasions  during 
the  past  year   to  investigate  cases  of  alleged  corrosion 
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of  {liping  due  to  the  hypochlorite  treatment  of  water, 
but  before  discussing  these  it  will  be  advisable  to 
review  briefly  the  latest  work  on  the  corrosion  of 
iron  piping  by  water.  Tlie  Committee  on  Water 
Supplies  of  tlie  .\merican  Public  Health  Association 
have  reported  that,  in  general,  hard  waters  have 
given  little  or  no  trouble  in  corroding  metal  pipes, 
and  that  this  is  apparently  due  in  considerable 
measure  to  the  formation  of  protective  coatings  upon 
the  metal  by  tlie  water  itself.  Soft  waters  do  not 
seem  to  form  such  coatings  naturally,  and  allow  the 
carbonic  acid  in  the  water  to  dissolve  such  metal? 
as  iron  and  to  retain  the  iron  in  solution.  This  pro- 
cess is  maintained  until  the  whole  of  the  dissolved 
oxygen  has   been  absorbed. 

Jackson  and  Hale  (New  York  Water  Department 
Report,  1912)  found  that  the  first  reaction  is  the 
solution  of  iron  as  bicarbonate  by  carbonic  acid,  with 
the  formation  of  hydrogen.  la  experiments  carried 
out  in  the  cold,  about  20  deg.  of  the  hydrogen  formed 
was  oxidised  to  water  by  the  dissolved  oxygen  near 
the  surface  of  the  iron.  The  dissolved  oxygen  at  the 
same  time  oxidises  the  soluble  iron  bicarbonate  to 
insoluble  red  oxide,  setting  free  again  carbonic  acid. 
The  carbonic  acid  liberated  again  dissolves  more  iron 
and  is  again  .set  free  until  all  the  dissolved  oxygen 
is  exhausted. 

These  reactions  are  in  accordance  with  the  facts 
which  have  been  observed  in  connection  with  cor- 
rosion of  piping  systems,  and  account  for  the  rapid 
corrosion  of  both  domestic  and  heating  hot^water 
systems.  Methods  which  reduce  the  oxygen  content 
will  reduce  the  corrosion,  but  it  is  much  more  eco- 
nomical to  eliminate  the  catalytic  agent  which 
enables  the  oxygen  to  produce  its  deleterious  effect. 

In  view  of  the  alleged  corrosion  of  hot-water 
systems  in  Ottawa,  the  author  made  routine  deter- 
minations of  the  amount  of  free  carbonic  acid  in  the 
raw  and  treated  waters;  the  average  results  for  the 
year  1914  are  as  follows:  Raw  water,  08  part  free 
carbonic  acid  per  1,000 ,(X)0;  treated  water,  r6  parts. 
During  the  early  part  of  the  year,  when  a  bleach  ot 
high  chlorine  content  was  being  used,  the  free 
carbonic  acid  in  treated  water  was  invariably 
higher  than  in  the  raw  water,  but  the  reverse  was 
found  later  in  the  year,  when  the  bleach  invariably 
contained  free  lime.  As  the  total  amount  found 
(maximum  2'7  parts  per  1,000,000)  is  insignificant 
compared  with  the  10  to  12  parts  per  1,000,000  of 
half-bound  carbonic  acid  which  would  be  set  free 
during  heating,  it  is  inconceivable  that  the  treat- 
ment of  water  with  hyixichlorite  has  any  effect  on 
the  corrosion  or  erosion  of  piping  systems. 

One  example  of  the  complaints  received  is  worthy 
of  mention.  A  large  company  alleged  that  hot-water 
pipes  had  been  damaged  by  the  hypochlorite  treat- 
ment to  the  extent  of  .'^40,000.  On  investigation  it 
was  found  that  the  system  had  been  supplied  by  the 
treated  city  water  after  passage  through  a  mechani- 
cal filtration  plant,  and  finally  sterilised  by  heat. 
Ill  this  plant  alurainiuni  sulphate  and  soda  ash  were 


employed,  and  it  was  found  that  a  large  excess  of 
soda  ash  was  being  used.  At  one  time  the  water 
passing  to  the  filter  showed  an  alkalinity  to 
phenolphthalein  equivalent  to  65  parts  of  sodium 
carbonate  per  1,000,000.  The  New  York  experiments 
have  shown  that  an  excess  of  lime  or  soda  ash 
beyond  what  is  sufficient  for  the  neutralisation  of  the 
tree  carbonic  acid  is  not  only  unnecessary,  but  posi- 
tively injurious,  inasmuch  as  it  rapidly  attacks  the 
galvanising  coat  of  pipes.  These  facts  were  pointed 
out  to  the  company,  and  the  suggestion  made  that  a 
small  amount  of  lime  should  be  substituted  for  the 
excess  of  soda  ash.  Since  then  no  further  complaint 
has  been  received. 

During  1914  laboratory  studies  were  made  as  to 
the  effect  of.  water  which  had  been  treated  with 
hypochlorite  upon  galvanised  iron  pipes,  and  in 
these,  both  hot  and  cold  water  were  used.  Stated 
shortly^  the  results  show  that  the  effect  of  the 
treated  Ottawa  River  water  upon  galvanised  iron 
pil>e  of  good  quality  is  not  appreciable  unless  the 
available  chlorine  exceeds  3  parts  per  1,000,000.  The 
quantity  used  during  1914  has  been  invariably  less 
than  this  amount,  and  averages  40  per  cent  less.  A 
number  of  short  lengths  of  pipe,  procured  for  these 
tests  from  a  firm  which  is  supplied  by  makers  manu- 
facturing most  of  this  class  O'f  pipe  used  in  tliis 
section  of  the  country,  was  found  to  be  of  very 
inferior  quality.  The  galvanising  coat  was  evenly 
and  thoi-ouglily  distributed  on  the  outside,  but  on 
the  inside  large  patches  of  bare  iron  were  found  in 
some  places,  and  an  excess  oi  zinc,  which  was  brittle 
and  easily  detached,  in  others.  Such  places  would 
undoubtedly  act  as  foci  of  corrosion,  and  if  the  pipes 
received  wei'e  at  all  representative  of  those  ordi- 
narily used,  it  is  surprising  that  the  trouble  from 
this  source  has  not  been  even  greater  than  it  is. 


LOCAL   GOVERNMENT   BOARD   INQUIRIES. 

TJic  Editor  invites  the  co-operation  o/  SiiBVEVOR  readers 
^oith  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


INQUIRIES  HELD. 
Llantarnam  U.D.C.  (November  17th.  Mr.  W.  O.  E. 
Aleade-Kiiig). — ,£C(X1  for  the  construction  of  a  length 
of  sewer,  which  will  form  part  of  the  general  scheme 
of  subsidiary  sewerage  for  the  district. — The  surveyor, 
Mr.  A.  Gordon  Jones,  stated  that  the  council  had 
received  many  complaints  with  respect  to  the  sanitary 
condition  of  the  district.  The  proposed  sewer  would 
be  connected  with  other  sewers  now  discharging  into 
the  Cwmbran  brook. 

APPLICATIONS    FOR   LOANS. 

Benfieldsidc    U.D.C.  —  £700    for    sewage    disposal 


Branston     R.D.C.— .C350     for 


sewage     disposal 


Milford  Haven  U.D.C— CI, 700  for  the  enlargement 
cif  the  iiiipuuuding  leservoir. 

LOANS   SANCTIONED. 

Aldershot  U.D.C. — .£812  for  the  extension  of  the 
isolal  inn  hospital. 

Bideford  U.D.C— £4,338  (for  thirty  years)  and  £300 
(for  live,  years)  for  works  in  connection  with  the  water 
supply. 

Blaenavon  U.D.C — £504  in  connection  with  the 
housing  scheme. 

Lincoln  T.C — £1,200  for'a  new  boiler  at  the  laundry 
anil  the  building  of  a  chimney. 

Linthwaite  U.D.C— £1,378  for  the  Hoylehouse 
iiiiliruvcnient. 

Poplar  B.C. — £3,688  for  electric  cable  extensions. 

Weymouth  T.C — £1,930  for  electric  mains  and 
services. 

LOANS   REFUSED. 

Carlisle  T.C — £9, .582  for  a  housing  scheme. 
Wilts  CC — £1,000  in  connection  with  the  Salisbury 
isolation  hospital. 

FORTHCOMING   INQUIRIES. 

DECEMBER.  £ 

7. — Beaconsfield.       For  private  street   works 

(Mr.  P.  M.  Ciosthwaite) 4,500 

7. — Whitefield.    For  works  of  sewage  disposal 

(.Ml-.  A.  W.  Biightmore) 2,595 

7. — Wincanton.       For  the  purposes  of  water 

supply  (Mr.  H.  Shelf ord  Bidwell)        ...  — 
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,111  communications  in  reoard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleet-street,  E.C.  Envelopes  must  be  marked  ■■Assistants' 
Section"  in  tlie  top  left-hand  corner.  Correspondents  are 
invited  to  submit  questions  for  consideration  and  answers 

THE  MONTHLY   PREMIUM. 

The  premium   for   November   is  divided   between 
Private  B.  Knight  (6th  Inniskilling  Dragoons), 
Western  Cavalry  Depots 
Newport,   Mon., 
and 

Mr.  J.   G.   Wilkin, 

County  Surveyor's  Office, 
Downpatrick ; 
whose  contributions  have,    in    the    opinion    of 
adjudicators,    been    the    best    received    during 
month. 

QUESTIONS. 
This   week    answers    are    invited    lo    the    following 
questions:  — 

511.  Tramway  Construction. — Discuss  spiralisation 
in  tramway  construction.     (J.  D.,    West  Hartlepool.) 

516.  Beams. — Show  how  to  determine  the  bending 
moment  and  shearing  force  at  any  point  of  a  beam 
which  is  continuous  over  three  supports  and  carries  a 
unifonnly  distributed  load. 

517.  Venturi   Meter Describe,   with    sketch,   the 

construction  of  the  Venturi  meter,  and  explain  the 
hydraulic  principles  on  whicli  it  is  based. 
("  Hydraulics.") 

518.  Strength  of  Materials.— Explain  clearly  the 
meaning  of  the  terms  (a)  stress,  (h)  strain,  (e)  modulus 
of  elasticity.    What  is  the  relation  between  them  ? 


[The  Editor  is  at  all  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  regrardine 
matters  of  general  interest,  points  of  daily  pr^kctice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 

REPLIES   TO   QUESTIONS.       . 

514.       Water   Supply A   storage   reservoir   and   a 

service  reservoir  are  situated  at  a  distance  of  5  miles 
apart,  and  are  connected  by  a  12-in.  main,  which,  at 
a  point  1  mile  from  the  service  reservoir,  feeds  a 
10-in.  distributing  main.    The  top-water  levels  of  the 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premimns 
in  boons  will  be  awarded  monthly.  Diaorams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 

In  this  question  we  have  two  reservoirs  at  dif- 
ferent elevations  discharging  into  one  pipe — i.e.,  tlie 
10-in.  distributing  main — through  two  separate 
12-in.  mains.  It  is  obvious  that  the  reservoir  with 
the  greatest  elevation  will  supply  th©  whole  of  the 
flow,  until  the  head  lost  by  friction  in  so  doing  is 
greater  than  tlie  difference  in  level  between  the 
two  reservoirs.  It  is  therefore  necessary  to  first 
determine  the  flow  from  the  pipe  from  the  highest 
re-servoir  for  a  loss  of  head  of  100  ft. — i.e.,  850—750 
ordnance  datum. 

Using  Box's  rule — 

wliere  G  =  discharge  in  gallons  per  minute 
rf  =  diameter  of  pipes  in  inches 
H  =  head  of  water  in  feet 
L  =  length  of  pipe  in  yards. 
We  have  therefore — 
/(3xl2)''>x  10!i\  4 
Lt  =   I —    ^  17KU —  /    ~  f'26"765  gall,  ns  per  njinute. 

The  given  flow  in  the  10-in.  main  is  60,000  gallons 
jier  hour  =  1,000  gallons  per  minute.  It  will  thus 
lie  seen  that  the  higher  storage  reservoir  will  sup- 
ply practically  the  whole  of  tliis  flow^  and  the 
deficiency  of  73'235  gallons  will  be  divided  between 
the  two  mains.  This  division  can  only  be  found 
l>y  trial  and  error.  Before  doing  this,  however,  it 
is  necessary  to  allow  for  the  loss  of  head  due  to 
velocity  of  entry.  It  can  be  calculated  by  Box's 
formula  for  the  purpose — 


~  \d-  X    u) 


Assume  that  the  flow  from  tlie  storage  reservoir 
is  930  gallons  per  minute,  then 

H  =    (        »«°        Y  =    (l^y  =   (i)>=  X  or  25  feet. 
Vl2x  12x13/  V312/  ^' 

The  flow  in  the  main  from  the  service  reservoir 
v/ill  be  so  .slow  that  the  loss  of  head  due  to  velocity 
of  entry  may  lie  neglected.  We  have  now  to  find 
the  flow  in  each  main,  as  follows,  working  by  trial 
and  error :  — 

Take  a  head  of  101  ft.  from  the  storage  reservoir, 
deducting     '25     for     velocity    of     entry  =  100-75  ft. 


storage  and  service  reservoirs  are  850  and  750  ft.  re- 
spectively above  ordnance  datum,  and  Uie  level  at 
which  the  distributing  main  leaves  the  trunk  main 
is  400  ft.  above  ordnance  datum.  When  water  is 
passing  into  the  distributing  main  at  the  rate  of 
60,000  gallons  per  hour,  what  will  be  the  (1)  pressure 
in  the  trunk  main  at  the  connection  with  the  dis- 
tributing main  ?  (2)  the  quantity  of  water  passing 
from  each  reservoir  towards  that  point?  and  (3)  the 
hydraulic  gradients  from  the  reservoirs  to  the  junc- 
tion of  the  trunk  and  distributing  mains  ?    ("  Ionic") 


efficient  head,  and  1  ft.  head  from  the  service  reser- 
voir. 
Tlien  G  from  storage  reservoir 

/(3</r'  X   ny       /(3xl2)^   X    100-75y         93^.^4 
-  \  h  J  -  \  4x  176U  /    - 


and  (i  fi'om  service  reservoir 


/(3xl2)'x  l\.i_ 
\         17(JU        / 


185-35 
111.5-59 
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As  this  is  too  much,  try  a  smaller  bead,  say  =  100'25  feet 
Then  G  from  storage  reservoir 

/(3  X  12)^  X  lOoy 

Aud  G  from  service  reservoir 


/(3xl2)5  X   •2o\h 

=  ( ^ )  =     ^a-es 


Total 


=   1019-44 


In  view  of  the  certain  amount  of  erroi:  in  all 
forinulse  for  the  discharge  of  pipe,  due  to  diffi- 
culty of  ascertaining  the  exact  allowance  for  pipe 
friction,  this  value  may  be  taken  as  correct.  The 
answer  to  part  (1)  of  the  question  will  therefore  be: 
The  pressure  in  the  trunk  main,  at  the  connection 
with  the  distributing  main,  wUl  be  450  -  10025  = 

349" 75 
349-75   ft.    head  =      ^.^     =  1521,     say     1521b.     i^er 

square  inch.  The  answ-er  to  part  (2)  will  be:  The 
main  from  the  storage  reservoir  will  deliver  approxi- 
mately 926  gaOons,  and  the  main  from  the  service 
reservoir  the  remainder — i.e.,  74  gallons.  In  answer 
to  (3),  the  hydraulic  gradient  for  tlie  pipe  line  will 
be  as  shown  in  figure.     (.1.  A.  R.,   Uhaiham.) 


HOUSING  OF  THE  WORKING  CLASSES. 


"  Some  Conclusions  on  Housing  our  Workers  "  was 
the  title  of  a  Chadwick  Public  Lecture  delivered  by 
Mr.  W.  E.  Riley,  f.r.i.b.a.,  at  the  Royal  Sanitary 
Institute,  Buckingham  Palace-road,  on  the  17th 
ult.  Sir  William  J.  Collins,  k.c.v.c,  m.d.,  chair- 
man of  the  Chadwick  Trustees,  occupied  the  chair 
duping  the   proceedings. 

In  his  lecture,  Mr.  Rilex  referred  at  the  outset  to 
tlie  principles  which  govern  housing  operations  in 
large  towns.  Statutory  restrictions  require  usually 
that,  where  areas  are  condemned  as  unhealthy, 
dwellings  must  he  pro-vided  on  the  area  or  in  its 
vicinity,  this  being  due  probably  to  the  i>opular  view 
that  many  more  of  the  working  class  find  it  necessary 
to  live  near  their  work  than  actually  obtains.  The 
war  has,  however,  produced  a  new  set  of  circum- 
stances. It  Ijecame  necessary  to  augment  the  staffs 
of  some  works  and  to  create  others,  involving  the 
employment  of  largo  numbers  of  workers.  These 
establishments  by  their  nature  have  to  be  situate 
in  more  or  less  sparsely  populated  districts,  and 
the  problem  has  arisen  as  to  how  to  provide  homes 
for  thousands  of  employees,  for  whom  it  is  vitally 
necessary  that  they  should  live  close  to  their  work. 
This  could  be  done  either  by  the  erection  of  huge 
blocks  of  tenement  dwellings  or  of  cottages,  and 
Mr.  Riley  expressed  satisfaction  that  the  German 
method  of  housing  in  block  dwellings  was  not  being 
followed.  He  quoted  figures  showing  that,  while  the 
average  number  of  inhabitants  ijer  hou.so  iu  L<jiidon 
is  about  eight,  in  Berlin  the  number  is  now  seventy- 
seven.  Tlie  result  of  this  overcrowding  is  that  in 
Berlin  the  percentiige  of  deaths  from  tuberculosis  in 
half  as  great  again  as  in  London,  and  London  has 
about  30  per  cent  fewer  deaths  of  persons  of  from 
fifteen  to  twenty-five  years  of  age  than  has  Berlin. 

Mr.  Riley  referred  to  efforts  which  had  been  made 
by  the  establishment  of  colonies  for  workers  at 
BJournville  by  Mr.  Cadbury  and  at  Port  Sunlight  by 
Sir  WiUiam  Lever.  These  areas  are  laid  out  in  an 
extremely  generous  manner,  which  none  but  mer- 
chant princes  could  hope  to  carry   through. 

The  most  recent  large  .scheme  is  the  public  enter- 
prise embarked  on  by  H.M.  Government  to  provide 
accommodation  at  Well  Hall,  Elthani,  for  workers 
at  Woolwich  Arsenal.  An  area  of  about  100  acres  is 
being  covered  with  cottages,  of  which  there  -will  be 
on  the  east  side  of  Well  Hall-road  about  sixty-five 
of  the  fir.st  class,  249  of  the  second  class,  411  of  the 
third  class,  and  212  of  the  fourth  class,  the  last- 
mentioned  being  flats  of  the  maisonette  type.  The 
areas  are  laid  out  with  streets  40  ft.  and  30  ft.  in 
width,  the  latter  being  in  contravention  of  the 
London  Building  Act,  and  Mr.  Riley  spoke  of  the 
retrograde  step  taken  by  a  Government  Department 
in  creating  narrow  streets,  and  of  the  immense  out- 
lay which  the  ratepayers  of  London  have  met  to 
improve  the  width  of  streets  for  the  requirements 
of  increased  traffic,  and  to  open  up  closely  built 
areas.  Mr.  Riley  described  the  accommodation  to 
be  provided,  and  pointed  out  that  the  financial 
pha.se  of   the   experiment  cannot   be  compared   with 


that  of  other  authorities,  trusts  and  companies,  as 
no  details  of  cost  are  made  known.  The  conditions 
imder  which  the  accommodation  was  required  are 
exceptional,  and  result  in  the  relation  of  rent  to 
capital  cost  being  disregarded.  Wliere  the  Govern- 
ment provide  the  site  and  buildings,  and  the  worker 
earns  a  wage  considerably  in  excess  of  what  he 
receives  in  peace  time,  questions  of  ability  to  pro- 
vide adequate  accommodation  on  a  sound  financial 
basis  do  not  ari.se,  but  it  will  be  one  of  the  problems 
following  the  war  whether  such  schemes  can  be 
made  into  satisfactory  investments. 

Mr.  Riley  spoke  of  the  predominance  of  economic 
consideration  in  all  normal  housing  operations,  an<l 
stated  that  his  experience  was  that  the  crux  of  the 
problem  was  the  cost  of  the  site.  He  pointed  out 
how  the  commercial  value  of  cleared  sites  in  central 
districts  has  to  be  written  down  to  a  housing  value, 
in  the  case  of  the  Boundary-street  area  tlie  reduction 
being  from  £131,670  to  £62,010.  He  briefly  described 
the  clearances  at  Boundary-street  and  Tabard-street, 
and  said  it  was  undeniable  that  in  clearance  schemes 
in  London  the  rates  have  had  to  bear  considerable 
burden^s.  and  he  expressed  the  view  that  it  is  not 
I)racticable  to  rehouse  in  central  districts,  as  the 
work  should  be  done  without  some  form  of  subsidy. 
Some  clearances  in  such  neighbourhoods  will  con- 
tinue to  be  necessary,  but  Mr.  Riley  pointed  out 
that  property  owners  were  taking  practical  interest 
in  the  problem.  His  Majesty  the  King  had  given  a 
notable  lead  in  dealing  with  the  Duchy  of  Cornwall 
estate  in  Kenni-ngton.  It  was  not  on  account  of 
financial  considerations  alone,  however,  that  endea- 
vours should  be  made  to  draw  the  industrial  popu- 
lation from  crowded  -oentres  to  spacious  and 
healthier  suburbs.  Growing  importance  is  being 
attached  to  abundance  of  light  and  air,  and  the 
effect  of  the  sun's  rays  in  destroying  microbes  is 
admitted.  It  is  claimed  that  buildings  should  be 
so  designed  that  the  direct  rays  of  the  sun  should 
jjenetrale  through  every  part  of  living  rooms.  At 
the  Housing  Congress  at  Ghent  in  1913,  considerable 
criticism  was  levelled  at  the  construction  of  model 
block  dwellings  in  England,  particularly  at  the  en- 
closing of  common  staircases,  the  exclusion  of  sun- 
light, and  the  want  of  cross  ventilation  in  tenements. 

Such  financial  and  hygienic  difficulties  do  not 
arise  in  the  constructioin  of  cottage  homes,  and  Mr. 
Riley  de.'icribed  the  schemes  of  the  London  County 
Council  for  the  development  of  estates  at  Totter- 
down,  Norbury,  White  Hartrlane,  and  Old  Oak 
Common.  The  work  of  the  Local  Government  Boa.rd 
under  the  Town  Planning  Act  was  also  referred  to. 
and  Mr.  Riley  finally  asked  which  method  of 
housing,  having  regard  to  environment  and  the 
physical  and  moral  advantage  to  the  family,  the 
great  sanitary  reformer  Chadwi'ck  would  probably 
have  chosen.  He  had  long  ago  concluded  that  the 
weight  of  opinion  must  go  with  the  suburban  cot- 
tage, and  he  thought  he  would  have  had  Ohadwick's 
endor.sement. 


Somerset  County  Surveyor  at  the  Front.— Captain 

I'idward  Stead,  of  the  Royal  Engineers,  who  in,  civil 
life  is  the  county  surveyor  of  Somer.set,  but  is  now 
"somewhere  in  France"  engaged  in  road  construc- 
tion and  repair,  wrote  recently:  "We  are  still  pecking 
away  at  the  black,  muddy  roads.  The  men  are 
working  very  well,  and  we  do  our  best  to  increase 
their  comfort.  I  am  making  stoves  out  of  disused 
oil  drums;  they  are  being  done  in  the  fitting  shops 
belonging  to  the  steam  roUers.  You.  no  doubt  read 
what  Sir  John  French  said  about  the  Royal  Engi- 
neers in  his  last  despatch.  We  are  included  in  the 
new  Troop  formations  to  which  he  refers." 

Housing  Schemes.— In  the  House  of  Commons  on 

Tuesday,  the  President  of  the  Local  Government 
Board  was  a.sked  whether  he  would  publish  a  list  of 
the  housing  schemes  that  had  been  sanctioned  since 
the  outbreak  of  war  and  of  those  that  had  been  re- 
fused. In  reply,  Mr.  Long  said  he  was  afraid  that 
any  such  list  would  be  misleading  and  would 
scarcely  reriav  the  trouble  of  preparation.  Speakmu- 
generally,  the  Department  had  since  March  last 
been  forced,  owing  to  the  restrictions  on  expenditure, 
to  take  the  line  that  loans  for  housing  and  other 
purposes  could  not  be  sanctioned  at  the  present  time. 
An  exception  had  been  made  in  the  case  of  munition 
areas  where  further  accommodation  was  urgently 
required  for  the  workers,  and  in  some  halt-dozeii 
cases  terms  had  been  arranged  under  which  housing 
9c:hemes  would,  he  was  glad  to  .say,  shortly  be  put 
in  hand. 
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Municfpa!  Work  in  Progress  and  Projected. 

rhe  Editor  invites  the  co-operation  o/  Subvbyob  readers  with  a  vieio  to  Tnaking  information  given  under  this  head  os 

coviplete  and  accurate  as  possible. 


The  following  .are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Bexhill   T.C. — An  expenditure  of   £1,378  has   been 

sanctioned  in  connection  with  the  isolation  hosi^ital. 

Edinburgh  T.C. — A  committee  has  been  instructed 
to  report  upon  the  plans  and  estimates  for  the  pro- 
posed  new   generating   station   at   Portoljello. 

Greenock    T.C. — A  scheme  is  being    considered    for 

the  erection  of  a  convenience  for  women  at  the  Lady 
Alice  Park. 

Salford     T.C. — The    town    council    on    Wednesday 

referred  back  a  resolution  of  the  Building  and  Bridges 
Committee  for  cleaning  and  painting  the  Palatine 
Bridge  at  a  cost  of  £450,  and  the  Broughton  Bridge 
at  a  cost  of  £220.  Economy  at  the  present  time  and 
expert  opinion  against  painting  in  winter  were  the 
main  reasons  given  for  disagreeing  with  the  reso- 
lution. 

Stoke-on-Trent  T.C. — Alterations  are  to  be  carried 

out  at  the  old  pumping  station  at  the  Fenton  works, 
at  an  estimated  cost  of  £500,  for  the  provision  of  a 
testing  station  and  meter  repairing  centre  for  the 
gas  department. 

Westmeath  O.C. — It  has  been  decided  to  obtain  the 
views  of  other  county  councils  with  respect  to  the 
suggestion  for  taking  over  the  Peamont  sanatorium  as 
a  national  institution  for  the  treatment  of  tuber- 
culosis. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Glasgow  T.C. — Infonnation  is  being  obtained  as  to 
tlie  best  types  of  electrically  driven  vehicles  for 
refuse    collection. 

Newport  (Mon.)  T.C. — The  new  refuse  destructor  in 
Tweedy-lane  has  been  formally  opened.  The  build- 
ing, which  was  carried  out  under  the  supervision  of 
the  borough  engineer,  Mr.  H.  TVemelling,  cost  £12,000. 

ROADS    AND    MATERIALS. 

Amesbury  R.D.C.  —  The  surveyor,  Mr.  J.  T. 
Hnxhani.  reported  that  he  had  received  formal 
sanction  to  estimates  of  £2,682  for  the  repair  of  1  mile 
of  the  Bustard  road,  and  £947  for  the  repair  of 
700  yds.  of  the  Bulford  road.  He  remarked  that  the 
work  on  the  Bustard  road  was  jiroceeding  slowly, 
owing  to  the  railway  being  constantly  closed  to  stone 
traflBc. 

Cardiff    T.C. — The    city    engineer,  Mr.  W.  Harpur, 

reported  to  the  Parliamentary  Committee  on  the  pro- 
posed improvement  in  the  Cardiff-road,  Llaiidaff, 
from  the  junction  with  Pontcanna  and  Pencisely  roads 
in  the  direction  of  Llandaff.  Tlte  corporation  pro- 
possd  was  to  make  the  road  50  ft-,  wide,  but  the 
county  council  proposal  was  for  a  40-ft.  road  near  the 
junction  and  near  the  corner  of  Penhill  reservoir, 
but  from  that  point  it  would  taper  off  to  the  jiresent 
width  of  the  road  —  namely,  26  ft.  6  in. — ^opposite 
Llandaff-place.  Mr.  Harpur  expressed  the  opinion 
that  the  county  council  proiX)sals  in  no  way  met  the 
requirements  of  the  ease,  nor  did  they  anticipate 
future  requirements.  A  tramway  service  was  greatly 
needed  to  Llandaff,  and  a  50-ft.  road  was  the  mini- 
mum width  in  which  a  double  line  of  tramways 
could  be  properly  constructed.  The  city  engineer 
and  Sir  John  Courtis  were  appointed  to  meet  repre- 
sentatives of  the  county  council  again  on  the  matter. 

Chesterton  R.D.C. — The  Road  Board  are  being 
asked  to  sanction  a  grant  of  £2,000  for  making  iip 
roads  for  military  jjurposes. 

Chippenham  R.D.C. — It  has  been  agreed  to  accept 
a  supply  of  tar  from  the  Cardiff  Gas  Company,  at  an 
increased  price  of  6s.  jjer  ton  upon  last  year's  quo- 
tation. 

Denbigh  C.C. — The  Finance  Committee  rejiorted  that 
they  had  agreed  to  support  the  application  of  the 
Wrexham  Rural  District  Cotnicil  for  a  grant  from 
the  Road  Board  towards  tar-spraying  and  tar-mac- 
adamising the  various  roads  in  the  southern  and 
northern  division  of  the  Wrexham  rural  district, 
amounting  to  the  sums  of  £1,298  and   £1,217. 


Deptford  B.C. — It  has  been  agreed  to  pave  certain 
horse  slielters  for  tlie  military  authorities.  The  work 
will  include  about  28,000  sq.  yds.  of  shelters,  and 
2-3,<.)O0  yds.   of   approaches. 

Greenwich  B.C. — The  borough  surveyor,  Mr.  Ernest 
J.  Heward,  has  been  authorised  to  construct  a  road 
for  military  purposes  across  a  portion  of  Woolwich 
Common  in  the  direction  of  Shooter's  Hill.  Tlie 
whole  cost  of  the  work  will  be  borne  by  the  Army 
Council. 

Hendon  U.D.C.— The  sun^eyor,  Mr.  S.  S.  Grimley, 
has  prepared  an  estimate  for  making  up  the  proposed 
main  roads  under  the  town  planning  scheme.  No.  1. 

Honiton  R.D.C. — A  letter  was  read  from  Mr.  W. 
North,  the  surveyor,  asking  for  an  allowance  in  view 
of  the  increase  of  the  price  of  petrol — viz.,  5d.  per 
gallon.  Last  quarter  it  cost  him  £10  for  petrol  to 
enable  him  to  go  over  the  roads  in  the  district  on 
his  motor  cycle.  It  was  agreed  to  grant  Mr.  North 
during  the  period  of  the  war  an  increase  of  salary 
to  the  amount  of  £5. 

Isle  of  Ely  C.C. — The  report  of  the  Highways  and 

Bridges  Committee  showed  a  saving  of  about  £4,000 
on  the  maintenance  of  the  main  roads  in  the  half- 
year  ended  September  30th.  The  chairman.  Alder- 
man C.  Bidwell,  said  they  were  reducing  the  expen- 
diture commensurate  with  keeping  up  the  state  of 
the  roads.  They  had  very  fine  roads  throughout  the 
Isle  of  Ely,  and  it  would  be  false  economy  to  allow 
them  to  decline.  He  believed,  however,  that  they 
were  keeping  up  tlie  roads.  In,  regard  to  the  new 
military  road  passing  through  the  county  at  Stret- 
ham,  and  crossing  the  Old  West  River  and  the  Cam, 
the  chairman  stated  that  the  work  was  getting  on 
very  well  Indeed,  and  when  finished  it  would  be  an 
excellent  road.  The  only  cost  to  the  county  was  one- 
third  of  the  proposed  bridge  over  the  Old  West  River. 

Kensington  B.C. — It  has  been  agreed  to  carry  out  an 

imiirovement  in  Fulham-road. 

Londonderry  C.C. — It  was  reported  as  being  signi- 
ficant of  the  abnormal  conditions  now  prevailing  fliat 
of  twenty-seven  applications  for  road  maintenance  in 
Magherafelt  district,  involving  98  miles  of  road  and 
a  proposed  expenditure  of  £2,065,  only  tw-o  roads  were 
tendered  for.  embracing  5i  miles  of  road,  at  an  out- 
lay of  £91. 

Monaghan  C.C. — The  county  surveyor,  Mr.  J.  J. 
Hannigan,  reported  that  over  £4,900  worth  of  road 
works  w'ould  tliis  year  be  thrown  on  his  hands  in 
consequence  of  the  failure  of  the  rural  council  and 
county  council  to  obtain  contractors.  It  was  decided 
to  give  Mr.  Hannigan  the  assistance  of  a  special 
committee  in  arranging  what  works  should  be  done. 

Perthshire  C.C. — In  his  annual  report  to  Highland 
District  Committee  on  Saturday,  Mr.  J.  S.  Cree,  road 
surveyor,  stated  that  to  keep  the  surface  of  the  roads 
in  good  condition  for  existing  traffic  was  causing 
the  eonimittee  much  anxiety.  During  the  past  four 
years  large  grants  had  been  received  from  the  Road 
Board,  w-liich  had  been  chiefly  expended  in  inijirov- 
ing  the  main  road  to  the  North.  Intimation  had 
now  been  received  that  the.se  grants  w-ere  not  likely 
to  l>e  continued,  and  if  the  roads  in  future  were  not 
to  be  allowed  to  deteriorate  the  assessment  would 
either  have  to  be  increased  or  some  means  found 
of  meeting  the  additional  cost.  It  was  suggested 
that  owners  of  heavy  motor  vehicles  who  did  not 
contribute  anything  towards  road  upkeep  should  l>e 
compelled  to  bear  an  equitable  proportion  of  main- 
tenance. 

Preston  T.C. — A  sub-committee  has  been  appointed 
to  confer  with  the  Estate  Sub-committee  with  re- 
spect to  the  improvement  of  Fishergate  Hill,  conse- 
quent upon  the  erection  of  the  new  Penwortham 
Bridge.  The  council  also  resolved  that  all  cobble- 
paved  streets,  when  repaired  in  future,  should  be 
racked  with  gravel  and  grouted  with  pitch  and  creo- 
^oie  oil. 

Radstock  U.D.C. — Permission  was  given  the  sur- 
veyor, Mr.  G.  H.  Gibson,  to  purchase  from  a  South 
Wales  quarry  500  tons  of  road  stone  for  the  main 
roads,  the  price  quoted  being  lid.  per  ton  in  advance 
of  the  price  last  year. 

St.    Germans    R.D.C. — The    surveyor,    Mr.    K.    J. 


December  3,  lOl.'v 


AND   COUNTY   ENGINEER. 


583 


Foster,  has  been  instructed  to  prepare  plans  and 
estimate  for  making  up  Molesworth-terrace,  Mill- 
brook. 

Shoreditch  B.C.— It  has  been  decided  to  obtain  two 
motor  road-sweeping  vehicles,  at  a  cost  of  £671  each. 

Winchcombe     R.D.C.— The     surveyor,    Mr.    E,    G. 

Whiloomb,  reported  that  he  had  been  unable  to 
obtain  any  more  stone,  and  he  was  instructed  to 
obtain  250  tons  from  the  Clee  Hill  Company.  Their 
stone  was  rather  more  expensive,  but  the  firm  stated 
that  they  could  promise  early  delivery. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Branston  R.D.C. — The  council  have  adopted  a 
>cheme  providing  a  temporaiy  arrangement  for  dis- 
posal of  sewage  at  Boulthani,  a  suburb  of  Lincoln,  at 
a  cost  of  £3-50.  The  scheme  will  meet  the  requirement 
for  five  years,  and  will  delay  the  e.xpenditui-e  of 
£46,000,  which  it  was  estimated  the  original  scheme 
would  cost. 

Chester-le-Stre«t  R.D.C— The  council  are  seeking 
sanction  to  a  scheme  for  constructing  a  main  outfall 
sewer  into  the  tidal  parts  of  the  river  Tyne. 

Eastry  R.D.C— Mr.  H.  C.  H.  Shenton,  ■Westminster, 
has  been  instructed  to  prepare  plans  for  a  set  of  con- 
tact beds  at  the  Ash  sewage  disposal  works. 

Prestatyn  U.D.C— The  council  having  applied  to 
the  Liical  Government  Board  for  permission  to  borrow 
e:d).o<Xi  for  the  i)rovi.s-ion  of  new  sewerage  works,  the 
board  have  replied  that  they  are  prepared  to  hold  an 
inquiry,  but  they  point  out  that  the  amount  applied 
for  i-xceeds  tlie  margin  of  borrowing  powers  under  tin- 
Public  Health  .\ct.  It  has  been  decided  to  inform  the 
board  that  it  is  the  intention  of  the  council  to  carry 
out  the  scheme  in  sections  extending  over  a  number 
of  years,  and  that  therefore  tlio  margin  of  borrowing 
powers  would  not  be  exceeded,  as  the  assessable  value 
of  the  district  is  increasing  yearly. 

Sandgate  U.D.C— The  surveyor,  Mr.  D.  V.  Howard, 
lias  bfen  askitl  to  prepare  a  further  report  of  the  pro- 
posed scht-mi-  of  flood  prevention. 

Wigton  R.D.C. — A  scheme  has  been  adopted  for  the 
extension  of  the  sewei-s  to  the  west-end  of  the  village 
at  Hayton. 

WATER,    CAS,   AND    ELECTRICITY. 

Axbridge  R.D.C. — The  council  are  giving  ctmsidcra- 
tion  to  a  scheme  for  the  construction  of  a  reservoir  for 
the  AVinchcombe  and  Shipham  water  supply,  at  a 
probable  cost  of  from  £3,000  to  £5,000. 

Bingley  U.D.C — It  has  been  decided  to  carry  out 
water  main  extensions  in  Ireland-terrace. 

Gloucester  T.C — The  borough  surveyor,  Mr.  K. 
Read,  has  submitted  thiee  tenders  for  providing  and 
laying  water  mains,  and  the  council  are  recommended 
to  accept  the  tender  of  Jfessrs.  Hobrough  &  Co.,  the 
lowest,  amounting  to  £2, 643,  for  providing  and  laying 
6-in.  and  4-in.  mains  as  s|)ecified. — The  council  are 
also  recommended  to  apply  to  the  Local  Government 
Board  for  sanction  to  borrow  that  part  of  the  capital 
cost  of  the  extension  which  is  not  contributable  by 
those  interested  in  the  supply. 

Halstead  R.D.C — Consideration  is  being  given  to  a 
water  supply  scheme  at  Castle  Hedingham,  which  is 
estimated  to  cost  £770. 

Rotherham  T.C. — Official  sanction  has  been  given  to 
the  purchase  of  a  •5,000-kw.  alternator  set  at  the  elec- 
tricity works. 

Stoke-on-Trent  T.C— The  Gas  Committee  reported 
that  at  the  close  of  the  last  financial  year  the  Burslem 
works  had  a  balance  of  £4,370  to  the  credit  of  the 
nett  revenue  account,  but  that  considerable  expendi- 
ture was  needed  at  these  works  which  would  absorb 
the  greater  portion  of  the  balance  if  the  risk  of  break- 
down and  stoppages  were  to  be  avoided  and  efSciency 
maintaine<l.  The  estimated  cost  of  the  work  was 
£3,7.50,  and  the  council  agreed  to  the  adoption  of  the 
sfheme  outlined  by  the  engineer  as  essential  to  the 
-atisfactory  working  of  the  undertaking. 

Street    U.D.C The    surveyor,   Mr.   W.   G.   Goode, 

has  discovered  several  defects  in  the  main  supply  pipe 
from  Rodney  Stoke  to  the  reservoir,  and  he  recom- 
mends an  examination  of  the  main  with  a  view  to 
saving  a  large  outlay  in  relaying  the  pipes  later  on. 

MISCELLANEOUS. 

Amesbury  R.D.C— The  sanitai-y  inspector  reported 
that  eom|)laints  had  been  made  about  the  water  supply 


in  Edward's-road,  Amesbuiy,  and  there  was  an  appli- 
cation for  the  sewer  to  be  extended  in  the  same  road. 
There  was  great  difficulty  in  disposing  of  the  sewage 
at  present.  He  was  compelled  to  refer  again  to  the 
necessity  of  a  public  water  supply  and  some  system 
of  house-to-house  refuse  collection  for  Amesbui-y. 
Under  the  present  system  serious  nuisance  and 
pollution  of  water  was  bound  to  occur,  with  blockage 
of  drains,  &c.,  and  inspections  only  became  a  farce, 
and  useless.  The  medical  officer,  Dr.  Beard,  said  he 
had  not  the  slightest  hesitation  in  stating  that  the 
water  in  Amesbury  was  certain  to  be  polluted.  He 
quite  agreed  with  the  sanitary  inspector  that  it  was 
advisable  to  have  some  system  of  house-to-house  refuse 
collection.  The  gardens  were  small,  and  people  just 
threw  the  stuff  there.  It  did  not  need  any  remarks 
from  him  to  say  that  the  refuse,  being  allowed  to  be 
there  and  rot,  was  bound  to  be  bad  for  the  public 
health.  The  question  of  a  house-to-house  collection 
was  referred  to  the  Amesbury  Parish  Council,  the 
chairman  explaitiing  that  the  matter  of  the  water 
supply  would  be  considered  at  a  subsequent  meeting. 

Clacton  U.D.C — Acting  upon  the  advice  of  the  sur- 
veyor, ilr.  D.  J.  Bowe,  the  council  have  decided  to 
put  a  new  apron  in  front  of  that  ah'eady  existing  from 
the  jetty  groyne  to  the  council's  boundary,  at  an  esti- 
mated cost  of  £240. 

Hampshire  CC — The  council  have  accepted  the 
tender  ef  the  United  Water  Softeners,  Limited,  for 
the  supply  of  water  softening  plant  at  the  asylum, 
and  a  loan  of  £16,500  is  to  be  taken  up  for  the 
provision  of  electrical  plant. 

Isle  of  Ely  CC— A  resold  lien  u^is  adopted  recently 
pressing  upon  the  Board  ■if  .\^;i nulture  the  urgency 
and  grave  importance  of  the  iireniei  ion  of  a  Provisional 
Order  in  Parliament  similar  to  the  Ouse  Provisional 
Order,  1915,  setting  up  a  new  authoi'ity  or  empower- 
ing an  existing  authority,  with  powers  in  regard  to  the 
navigation,  taxation,  and  adniiiustration,  and  for  the 
better  drainage  and  embanking  of  the  river  Ouse  and 
its  tributaries.  It  was  stated  that  there  was  at  present 
a  length  of  main  river  over  which  no  authority  had 
any  jui-isdiction. 

St.  Ives  T.C. — The  necessity  for  drawing  up  definite 
instructions  with  respect  to  transactions  which  are 
left  to  officei's  was  instanced  in  the  case  of  a  concrete 
mi.xer  which  the  council  offered  for  sale.  It  was  stated 
that  an  offer  had  been  received,  but  that  it  had  been 
missed  because  no  price  had  been  fixetl.  Alderman 
Pearce  understood  the  jiosition  was  that  the  surveyor 
was  to  advertise  and  submit  the  offers  to  the  com- 
mittee. Had  he  recei\ed  an  offer  which  he  felt  would 
have  been  perfectly  satisfactoi-y  to  the  committee,  no 
doubt  he  would  have  accepted,  but  inasmuch  as  there 
was  some  doubt  about  the  price  offered  for  the  mi.xer, 
he  consulted  two  or  three  members  of  the  councd,  and 
in  consequence  the  acceptance  was  a  little  delayed  and 
was  too  late.  He  thought  the  principle  of  consulting 
the  committee  whei-e  a  definite  price  had  not  been  fixed 
was  a  good  one.  Councillor  Jame  said  he  was  rather 
afraid  a  fair  price  for  the  mixer  had  been  lost. 


Newport  Fire  Station  Extension. — The  opening  has 
taken  place  of  the  enlarged  fire  station  at  Newport 
(Mon.),  which  involved  an  expenditure  of  about  £4,000. 
The  plans  were  prepai-ecl  by  Mr.  C.  F.  Ward,  borough 
architect. 

The  City  of  the  Future. — The  city  of  the  future  was 
described  at  the  meeting  of  the  Northern  Architectural 
Association,  Newcastle,  by  the  president,  Mr.  R.  Bums 
Dick,  P.R.i.B.A.  He  indicated  what  might  be  the  effect 
upon  the  construction  of  cities  by  the  greater  develop- 
ment of  aii'craft.  Among  the  possible  changes,  he 
thought,  would  be  a  gradual  increase  in  the  proportion 
of  O2oen  spaces ;  the  general  introduction  of  under- 
ground or  double-decked  roadways  ;  tiled  and  slated 
sloping  roofs  entirely  abandoned  in  favour  of  very 
stx-ong  flat  roofs  specially  adapted  for  anti-aircraft 
appliances ;  picture  galleries  with  suspended  wall 
linings  on  which  the  pictures  would  be  fi.xed,  and  which 
could  be  swiftly  di'opped  to  their  safety  vaults  below  ; 
museums  with  their  cases  of  treasure,  statuary,  &c., 
arranged  on  continuous  lift  platforms  capable  of  being 
lowered  by  the  pressing  of  a  button  ;  and  schools  and 
similar  buildings  so  modified  as  to  make  them  imme- 
diately available  for  the  accommodation  of  the  citizen 
in  arms  at  the  signal  of  alarm.  He  could  also  imagine 
a  network  of  subways  linking  up  important  centres 
and  permanently  constructed  and  well  -  equipped 
trenches  jjrotecting  the  great  industrial  centres ;  and 
great  electric  generating  stations  entirely  underground. 
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PERSONAL. 


Mr.  J.  S.  Cooke,  district  surveyor  of  Loddoii,  under 
tho  Eastern  Highways  Committee  of  Norfolk,  has 
joined  the  Anny. 

Mr.  C.  G.  Atkinson,  temporary  surveyor  to  the 
Chertsey  Rural  District  Council,  has  announced  his 
intention  of  enlisting. 

Mr.  F.  W.  Floyd,  Rockhampton,  has  been  appointed 
road  surveyor  for  the  Berkeley  district  under  the 
Thornbury  Rural  District  CouncO. 

Mr.  R.  H.  Kilburn,  surveyor  and  sanitary  inspector 
to  the  Guisborough  Urban  District  Council,  has  been 
granted  leave  of  absence  to  join  the  Army. 

Mr.  J.  E.  Hattersley,  surveyor  to  the  Saxmundhani 
Urban  District  Council,  has  been  appointed  borough 
surveyor  of  Buckingham,  at  a  salary  of  £150  a  year. 

Mr.  E.  W.  Lees,  district  surveyor  for  St.  Pancras 
North,  has  been  appointed  interim  district  surveyor 
for  Stoke  Newington,  in  place  of  Mr.  J.  D.  Matthews, 
resigned. 

Mr.  W.  H.  Eley,  assoc.m.insi.c.b.,  was  last  week 
erroneously  stated  to  have  taken  up  a  commission 
in  the  Royal  Engineers.  We  understand  that  he  has 
applied,  but  has  not  yet  received  it. 

Blessrs.  F.  Lowis  and  T.  Tingle,  surveyors  to  the 
Louth  Rural  District  Council,  have  been  granted  per- 
mission to  join  the  Colours.  The  council  have  agreed 
that  their  Aiiny  pay  shall  be  made  up  to  their  present 
salary,  and  their  positions  kept  open. 

Mr.  L.  W.  Pye,  who  has  been  for  some  years  in 
the  Cleethorpes  Urban  District  Council  surveyor's 
department,  has  quite  recently  become  an  associate 
y>y  examination  of  the  Institution  of  Civil  Engineers. 
He  is  now  the  acting  engineer  and  surveyor  to  the 
council. 

Sir  John  Benn,  ex-chainnan  of  the  London  County 
Council,  mentions,  in  the  course  of  an  interesting  inter- 
view with  a  representative  of  the  Weel-ly  Dispatch^  that 
in  the  service  of  the  London  borough  councils  there 
are  "  twenty-nine  sui^veyors,  with,  of  course,  a  due 
setting  of  subordinates."  He  also  notes  that  the  col- 
lection and  disposal  of  street  refuse  and  gully  slop 
costs  in  St.  Pancras  lis.  8d.  per  ton,  in  Kensington 
20s.  lOd.,  and  in  Westminster  42s. 

Mr.  Thomas  Henry,  surveyor  to  the  East  Retford 
Rural  District  Council,  has  two  sons  in  the  Army. 
One  of  them,  Cyril,  was  notified  of  his  commission  as 
surgeon  dentist  on  the  18th  ult.,  o'n  the  20th  he 
returned  home  in  uniform,  and  on  the  25th  he  was  at 
the  Front.  Lieutenant  Henry  had  just  completed  his 
time  as  house  surgeon  in  the  Royal  Dental  Hospital, 
Leic«ster-square,  W.C..  and  was  previously  at  the 
Westminster  Hospital.  Mr.  Henry's  second  son,  F.  A. 
Henry,  is  a  midshipman  in  the  Royal  Navy  on  H.M.S. 
"New  Zealand,"  and  is  at  present  home  on  leave. 

Mr.  E.  H.  Bennett,  engineering  assistant  in  the 
borough  surveyor's  department,  Derby,  has  been 
accepted  in  the  Artists'  Rifles  O.T.C.,  with  a  view  to 
obtaining  a  commission  in  the  Royal  Engineers,  and 
two  other  members  of  the  professional  staff,  Mr.  Cyril 
Slater  and  Mr.  W.  F.  Gardner,  have  also  joined  the 
Royal  Engineers.  The  following  additional  members 
of  the  clerical  staff  have  enlisted — viz.,  W.  Fearn, 
S.  G.  Potter,  A.  E.  Lee  and  L.  Brown,  North  Mid. 
R.A.M.C.  ;  R.  Piggin,  Derbyshire  Yeomanry ;  F. 
Allsop,  North  Mid.  Howitzer  Brigade ;  J.  Gull  and 
C.  W.  Turpie,  Seaforth  Highlanders  ;  and  R.  Spencer, 
Royal  Fusiliers.  The  total  number  enlisted  since  the 
.commencement  of  the  war  out  of  a  staff,  including 
four  temporary  men,  of  twenty-four,  is  sixteen,  or 
practically  66  per  cent. 

Mr.  W.  H.  Gladwell,  district  surveyor  for  the  East 
Harding  Division  of  Norfolk,  was  on  Saturday 
appointed  county  surveyor  temporarily  during  the  war, 
in  succession  to  the  late  Mr.  T.  H.  B.  Heslop,  at  a 
salary  of  £300  a  year,  with  travelling  and  other 
actual  expenses.  Mr.  Gladwell,  who  is  forty-six,  has 
been  in  the  service  of  the  county  council  for  nearly 
twenty-two  years.  He  was  the  trusted  assistant  of 
the  late  county  surveyor  in  many  important  ways,  and 
his  I'ecord  is  extremely  good.  Further,  at  a  meeting 
of  the  district  surveyors,  lately  held,  it  was  resolved 
that  if  Mr.  Gladwell  made  application  for  promotion 
in  the  service  of  the  county  and  his  services  were 
accepted,  the  district  surveyors  would  give  him  their 
most  loyal  support.  Mr.  Gladwell  was  for  three  years 
with  a  contractor,  and  had  exceptional  opportunities 
of  obtaining  good  practical  experience  of  building  and 


constructional  work  generally.  He  served  three  years' 
articles  with  Messrs.  Sheldon  &  Walsh,  surveyors,  of 
Macclesfield.  While  with  this  film  he  was  engaged 
on  many  important  surveys,  and  on  drainage  works, 
opening  up  estates  for  building  purposes,  and  the  con- 
struction of  new  roads.  He  had  charge  of  the  surveys 
and  sections  of  a  20-mile  length  of  the  proposed  Lan- 
cashire, Derbyshire,  and  East  Coast  Railway.  He  was 
then  appointed  assistant  surveyor  to  the  Prestbury 
Highway  Board,  and  remained  there  two  years  in  the 
management  and  control  of  62  miles  of  main  roads, 
250  miles  of  district  highways,  and  numerous  bridges. 
He  prepared  drawings  for  several  new  bridges,  and 
had  the  superintendence  of  the  construction  of  them, 
and  was  also  employed  on  considerable  road  improve- 
ments. He  left  Prestbuiy  to  take  up  the  position  of 
assistant  to  Mr.  C.  F.  Marston,  borough  engineer  and 
surveyor  of  Sutton  Coldfield,  and  for  eighteen  months 
was  employed  on  the  preparation  of  drawings,  speci- 
fications, and  quantities  for  3  miles  of  new  streets 
and  extensive  sewerage  works,  of  the  construction  of 
which  he  had  sole  charge,  as  well  as  carrying  out  the 
routine  work  of  a  borough  surveyor's  office.  He 
vacated  this  position  in  1894,  when  he  secured  the  post 
of  district  surveyor  to  the  East  Hai-ding  Division.  At 
the  same  meeting  at  which  ]\Ir.  Gladwell's  appoint- 
ment was  confirmed,  the  county  council  voted  a  sum 
of  £200  to  Mrs.  Heslop,  widow  of  the  late  county 
surveyor. 

OBITUARY. 
Mr.   John  Dolan,   late  deputy  surveyor  for  County 
Roscommon,   who  resigned   recently,    died  last  week, 
we  regret  to  state. 


NUISANCE  FROM  POWER  STATION. 


ACTION    AGAINST    DISTRICT    COUNCIL. 

In  the  Chanceiy  Division,  on  the  18th  ult.,  Mi-. 
Justice  Neville  heard  the  case  of  Dexter  v.  Aldershot 
Urban  District  Council^  in  which  the  plaintiff,  the 
owner  and  occupier  of  Cargate  House,  Aldershot, 
sought  to  restrain  the  local  authority  from  so  running 
and  working  their  electrical  plant  and  water  tower  as 
to  be  a  nuisance. 

Plaintiff's  complaint  was  that  the  vibration  and 
noise  caused  by  the  working  of  the  engines  and 
machinery  seriously  interfered  with  the  comfort  and 
enjoyment  of  her  house,  and  that  the  large  quantities 
of  steam  and  vapour  which  were  emitted  from  the 
water  tower  penetrated  into  her  house  and  rendered 
it  damp  and  unhealthy  and  unfit  for  occupation. 

His  lordship,  after  hearing  evidence,  came  to  the 
conclusion  that  the  noise  and  vibration  complained  of 
amounted  to  an  actionable  nuisance,  but  that  the 
evidence  as  to  a  nuisance  arising  from  the  water  tower 
was  very  slight.  He  granted  the  injunction  asked  for 
against  noise  and  vibration,  but  having  regard  to  the 
war  he  stayed  the  operation  of  the  injunction  until 
three  months  after  the  declaration  of  peace. 


Dundee  City  Hall. — The  Chancellor  of  the  Exchequer 
was  asked  in  the  House  of  Commons  on  Tuesday 
whether,  in  view  of  the  fact  that  the  work  on  the 
new  City  Hall  at  Dundee  was  still  being  actively 
proceeded  with,  he  could  see  his  way  to  publish  the 
full  correspondence  on  the  subject  which  had  passed 
l>etween  himself  and  the  Lord  Provost  of  Dundee  and 
Sir  James  Caird.  Mr.  Montagu,  who  replied,  said 
his  right  hon.  friend  had  communicated  -with  the 
parties  concerned  and  they  had  not  seen  their  way 
to  assent  to  the  publication  of  the  cori-espondence 
for  the  present. 


FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

QOWERBT     BRinGB     URBAN     DISTRICT 

^^  COUNCIL. 

The  above  Council  invite  Tenders  for  the  Supply 
of  145  yds.  of  Wrought-iron  and  Steel  Fencing,  Gates, 
&c.  Further  particulars  may  be  obtained  from  Mr. 
Jas.  Eastwood,  Assoc. m.inst.c.e..  Surveyor,  Council 
Offices,   Sowerby  Bridge. 

'Sealed  Tenders,  endorsed  "  Tender  for  Fencing." 
to  be  sent  to  the  undersigned  on  or  before  December 
18tb.  1915. 

LEWIS  RHODES, 

Clerk  to  the  Council. 
Commercial    Bank    Chambers, 
Halifax. 

December  1,  1915.  (2,783) 


Delejiber  3,  1915. 


AND    COUNTY    ENGINEER. 
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Harbour  and  Coast-Defence  Works  at  Alexandria, 

Egypt. 

By    DAVID   ERNEST   LLOYD-DAVIES,   m.inst.c.i:. 

[The   paper  of^  which   the  foliowing  is  an  abstract  was   read  on   Tuesday  at  a   meeting  of  the 
Institution   of  Civil   Engineers.! 


The  city  o!  Alexandria  possesses  two  harbours, 
known  locally  as  the  western  and  eastern  ports. 
The  former,  which  is  under  the  jurisdiction  of  the 
Port-s  and  Lights  Administration  of  the  Egyptian 
Goverument,  is  by  far  the  most  important  couiraercial 
liarbour  in  Egypt;  Ihe  latter,  which  is  being  de- 
veloped by  the  municipality,  is  at  present  only 
available  for  light-draught  and  pleasure  craft. 

After  brief  allusion  to  the  history  of  the  city,  the 
paper  describes  the  development  of  the  Western 
Port  under  Mohammed  Ali  Pacha,  Said  Pacha,  and 
Ismail  Pacha.  The  imix)rtant  scheme  of  develop- 
ment decided  upon  by  the  last,  which  was  designed 
by  Mr.  Linant  de  Belleionds,  the  Minister  of  Public 
Works,  included  the  construction  of  the  breakwater 
from  Ras-el-Tin  jxiint,  the  construction  of  the  prin- 
cipal coaling  jetty,  and  the  construction  of  quays, 
having  a  total  length  of  2,950  yds.,  between  the  main 
coaling  mole  and  the  old  careening  basin,  embracing 
the  reclamation  of  305,000  sq.  yds.  of  frontage.  The 
total  cost  of  the  scheme  amounted  to  £3,011,400, 
though  the  value  of  the  reclaimed  land  was  estimated 
at   £833,000. 

The  first  improvement^ of  the  access  to  the  part 
was  undertaken  in  1889,  and  consisted  in  the  deepen- 
ing and  widening  of  the  Boghaz  Pass,  the  only  fixed 
channel.  High  and  low  lighthouses  were  built  to  give 
the  leading  line  at  night,  the  higher  light  being 
visible  for  a  distance  of  10  miles. 

In  1900  the  Gabbary  dry  dock  was  built  by  the 
Khedivial  Mail  Steamship  Company,  after  the  de- 
signs of  Sir  Benjamin  Baker. 

In  1893  the  western  extension  of  the  quay,  south 
of  the  old  careening  basin,  was  undertaken. 

The  general  expansion  of  commerce  in.  the  port 
and  the  consequent  lack  of  quay-space  rendered 
imperative  the  removal  of  the  timber  trade,  which 
liad  increased  in  value  from  £288,000  in  1884  to 
£1,337,000  in  1907,  to  a  more  convenient  site.  For 
the  quays  and  storage  sheds  an  area  of  about  420,000 
sq.  yds.  of  land  was  reclaimed  and  levelled,  and  three 
moles,  each  131  yds.  long  and  87  yds.  wide,  60  yds. 
apart,  were  constructed.  The  depth  alongside  is 
30  ft.,  and  the  quay  frontage  1,225  yds.,  which  wiU 
allow  njne  ships  to  be  berthed  at  one  time  in  case 
of  necessity.  The  works  were  completed  in  1911  at 
an  outlay,  inclusive  of  road  paving,  drainage,  ex- 
propriation, and  administrative  charges,  of  £2!!2,770, 
or  roughly  £50,000  less  than  the  value  of  the  lands 
reclaimed.  The  main  breakwater  and  the  quarantine 
jetty  were  also  extended  to  protect  the  timber  quays. 

The  breakwater  extension  was  built  on  a  sea-bed  of 
silt  by  the  Croizette-Desnoyers  system  of  penetration. 

The  contract  for  the  two  moles  was  executed  by 
.Messrs.  Edward  Almagia  &  Sons  in  twenty-seven 
months.  The  total  expenditure  was  £217,900,  and 
the  work  was  completed  in  1908,  but  the  damage  done 
to  the  seaward  face  of  the  moles  has  shown  that:  — 

(1)  The  face  blocks  should  have  been  carried  to 
33  ft.  instead  of  16  ft.  laelow  low  water.  This  has 
been  remedied  by  laying  additional  blocks  at  a  cost 
of  £20,000,  to  protect  the  slope,  which  had  been 
flattened  by  sea  action  to  3  to  1. 

(2)  The  upper  part  of  the  structure  on  the  harbour 
side  was  not  stable  enough  to  withstand  the  impact 
of  the  falling  water.  This  defect  is  being  got  over 
by  encasing  the  exx>osed  rubble  in  masonry. 

It  has  been  found  that  portions  of  the  breakwater 
which  lie  opposite  the  openings  between  a  series 
of  submerged  reefs  some  distance  out  on  the  sea 
side  are  more  attacked  than  others. 

The  quays  south  of  the  old  careening  basin  were 
lengthened  and  widened  at  this  time,  and  a  rein- 
forced-concrete  stores  was  built. 

Mr.  Malaval,  previously  chief  engineer  of  the 
Ports  and  Lights  Administration,  applied  his 
adaptation  of  the  Croizette-Desnoyers  system  with 
Huich  success.  The  method  consisted  of  tipping 
selected  filling  over  a  breadth  considerably  more 
than  the  base  of  the  finished  section.  The  tipped 
mound  wa.s  carried  up  to  a  sufBcient  height  to  force 
the  filling  into  the  unstable  ground,  the  filling  being 
continued  until  it  was  stable  at  ground  level,  and 


subsequently  a  considerable  sxucharge  was  added 
over  and  above  the  finished  level  of  the  work.  After 
absolute  stability  had  been  obtained  with  the  sur- 
cliarge,  the  surplus  material  was  removed  and  the 
work  was  completed  to  the  designed  levels.  The 
author  has  applied  this  system  with  encouraging  re- 
sults for  carrying  a  main  outfall  sewer  embankment 
over  ground  which  would  not  carry  the  weight  of  an 
average  man. 

A  small  jetty,  with  a  depth  of  23  ft.  alongside,  has 
lately  been  constructed  in  reinforced  concrete  on 
the  caisson  principle.  A  beacon  on  the  Grand  Pass 
was  recently  constructed  on  the  same  principle  and 
floated  into  place. 

The  western  port  of  Alexandria  now  ranks  third, 
after  Marseilles  and  Genoa,  among  the  Mediterranean 
ports,  and  its  1,850  acres  of  sheltered  area  are  capable 
of  accommodating  2.')0  large  vessels  100  yds.  apart. 
The  total  tonnage  of  the  ships  entering  and  leaving 
the  harbour  increased  from  2,052,000  tons  in  1880  to 
7,814,000  in  1908,  while  the  value  of  import  and  ex- 
port trade  rose  from  £18,856,000  to  £52,075,000  during 
the  same  period.  The  revenue  in  1911  reached 
£325,000. 

THE    EASTERN    PORT. 

The  deplorable  condition  of  the  foreshore  in  the 
eastern  harbour,  owing  to  the  direct  discharge  of 
sewage  into  the  bay,  induced  the  Alexandria  Muni- 
cipality in  the  early  'nineties  to  consider  proposals 
for  the  amelioration  of  the  existing  state  of  affairs. 

It  was  finally  decided:  — 

(1)  To  construct"  a  promenade  with  a  sea-wall,  of 
suitable  design  to  resist  the  roughest  sea,  around 
the  eastern  harbour,  and  to  lay  a  main  intercepting 
sewer  along  its  entire  length,  with  outfalls  at  both 
Kaid  Bey  and  Silsileh. 

(2)  To  abandon  any  idea  of  building  breakwaters 
to  protect  the  harlx)ur. 

(3)  To  construct  a  promenade  with  a  sea-wall  and 
intercepting  sewer  around  Anfouchy  Bay. 

The  promenade  has  an  overall  width  of  95  ft., 
divided  into  two  carriageways,  a  central  platform, 
inider  which  are  laid  the  main  intercepting  sewer, 
gas  and  water  mains  and  electric  cables,  and  inner 
and  outer  footpaths. 

Mr.  Quellennec,  who  was  consulted  as  to  the  sea- 
wall sections,  advised  the  adoption  of  three  types. 

The  first,  for  the  most  exposed  positions,  consisted 
of  an  embankment  of  loose  graded  stone  resting  in 
the  mixture  of  mud  and  sand  on  a  dredged  founda- 
tion, and  was  faced  with  17-ton  concrete  blocks  off- 
setted  to  a  slope  of  45  deg.  The  masonry  walls  rest 
on  the  mass. 

The  second  and  more  economical  section,  built 
with  a  vertical  face,  was  made  use  of  where  the  depth 
did  not  exceed  10  ft.  It  was  judged  necessary,  how- 
ever, during  the  progress  of  the  work  to  strengthen 
the  toe  by  the  addition  of  a  rubble  ajjron  graded  to 
a  slope  of  1  to  1,  and  composed  of  stones  ranging  in 
weight  from  1  to  2  tons.  The  apron  extended  from 
water  level. 

The  third  section  was  chosen  for  the  western  side 
of  the  bay,  which  is  protected  by  the  Kaid  Bey  pro- 
montory, and  where  the  depth  of  water  varies  only 
2  ft.  to  5  ft.  It  is  composed  of  a  simple  rubble 
mound,  8  ft.  wide  at  the  top,  with  an  outer  slope  of 
1  vertical  in  3  horizontal,  and  an  inner  slope  of  1 
in  1,  supporting  a  dwarf  masonry  wall. 

The  whole  undertaking  was  carried  out  in  the 
years  1900-4,  at  a  cost  of  £377,000,  inclusive  of  the 
intercepting  sewers  and  tlxe  filling  of  the  630,000 
sq.  yds.  of  reclaimed  land.  The  total  cost  was 
approximately  £500,000.  By  the  sale  of  reclaimed 
land  the  enterprise  would  have  yielded  a  profit  of 
at  least  £500,000  had  all  gone  well ;  but,  unfortu- 
nately, the  violence  of  the  sea  had  been  underrated, 
and  the  waves  during  stormy  weather  washed  over 
the  sea-wall,  inundating  the  promenade  and  adjacent 
property. 

The  author,  who  was  appointed  city  engineer  of 
Alexandria  in  the  autumn  of  1906.  was  instructed  to 
report  on  the  matter.  Investigation  revealed  the 
fact   that   a   portion   of  the  toe  of   the    section    had 
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Ijeen  scoured  out  iu  the  most  exposed  places,  and 
that  tlie  17-toii  blocks  had  slipped  forward.  The 
impact  of  the  waves  hurled  huge  masses  of  water  to 
a  height  of  26  ft.,  and  the  force  of  the  blow  was  cal- 
culated to  be  at  least  lo6  ton  per  square  foot.  The 
whole  of  the  additional  apron  of  1-ton  to  2-ton  stones 
in  front  of  the  vertical  section  was  washed  away, 
and  the  masonry  was  attacked,  while  the  air  com- 
pressed by  wave  action  drove  jets  of  water  through 
the  mound  (the  lightest  of  the  three  sections)  to  a 
height  of  3  ft.  in  the  roadway.  Evidently,  therefore, 
the  initial  error  was  the  omission  of  the  breakwater. 
Three    alternative    remedies    were    proposed:  — 

(1)  The  construction  of  breakwaters  at  the  moutli 
of  the  bay,  at  a  cost  of  £220,000. 

(2)  The  construction  of  smaller  breakwaters  within 
the  bay,  at  a  cost  of  £180,000. 

(3)  The  addition  of  a  long  rubble  bank  gently 
sloping  towards  the  toe  of  the  wall  to  reduce  the 
velocity  of  the  breaking  waves,  at  an  estimated  ex- 
pense of  £130,000. 

The  first  alternative  was  chosen,  as  it  served  the 
triple  purpose  of  protecting  the  sea-wall,  creating  a 
fine  pleasure  harbour  600  acres  in  extent  for  the  city, 
and  providing  an  additional  refuge  for  light  com- 
mercial craft,  which  appeared  quite  to  justify  the 
additional  expenditure.  The  length  of  the  Kaid  Bey 
Branch  is  to  be  547  yds.,  and  average  depth  of  water 
26  ft. ;  the  Silsileh  arm  will  be  765  yds.  long  in  16  ft. 
of  water.  Tlie  w;dth  of  tlie  entrance  will  l>e  383  yds., 
and  the  deptli  30  ft.  The  foundation  consists  of  hard 
sand. 

The  section  is  an  adaptation  of  Pascul's  Marseilles 
composite  type,  with  the  outstanding  feature  of  a 
double  slope,  1  in  1  up  to  water  level,  and  afterwards 
1  in  3  for  the  pell-mell  blocks  on  the  exposed  face. 

The  pell-mell  and  set  blocks,  weighing  40  tons,  are 
composed  of  5  parts  of  broken  limestone,  2  parts  of 
sand  and  1  part  of  hydraulic  lime.  The  variation 
allowed  for  the  voids  in  the  pell-mell  mass  is 
between  25  per  cent  to  35  per  cent,  to  give  an  average 
of  30  per  cent ;  special  precautions  with  regard  to  the 
first  course  of  blocks  were  taken  "to  lay  them  accu- 
rately endways  at  the  toe,  in  order  that  they  should 
offer  as  small  a  face  as  possible  to  the  impact  of  the 
sea. 

It  was  decided  to  undertake  the  Kaid  Bey  branch 
first,  and  Messrs.  Schneider  &  Company  have  the 
work  in  hand. 

The  storm  conditions  at  Alexandria  vary  from 
year  to  year  to  a  remarkable  extent,  so  that,  by 
fortuitously  encountering  a  bad  year,  the  contractor 
might  be  luijustly  penalised;  to  avoid  this  it  is 
agreed  that  any  day  during  which  the  wind  blows 
for  any  complete  hour  with  a  velocity  exceeding  15 
miles  per  hour,  no  matter  what  the  direction  may 
be,  is  to  be  regarded  as  a  dies  non. 

Under  the  author's  main  drainage  scheme  for  the 
city,  on  which  £350,000  will  be  ultimately  expended, 
all  sewage  is  to  be  conveyed  to  a  pumping  station  at 
Kaid  Bey,  and  discharged  i  mite  out  to  sea  at  Y, 
the  depth  of  water  at  that  point  being  82  ft.,  and  the 
.set  of  the  tidal  current  being  westward.  The  present 
outfalls  will,  under  the  new  conditions,  be  utilised 
as  storm-water  outlets  only. 

STABILIIT    OF   BEEAKWATERS. 

The  methods  employed  for  the  estimation  of  the 
strength  of  breakwaters  seem  in  many  instances  to 
l>e  shrouded  in  mystery.  Prof.  Luigi  Luiggi  has 
lately  discussed  the  stability  of  the  breakwaters  of 
thirteen  different  harboiirs  of  the  world,  and  has 
traced  a  pressure-curve  for  waves  of  translation 
which  is  adaptable  to  a  dynamic  or  breaking  wave 
of-  20  ft.  to  25  ft.  in  height,  with  the  maximum  pres- 
sure at  ordinary  sea  level  of  2'79  tons  per  square 
foot.  This  height  of  wave  and  consequent  pressure 
is  not  the  greatest  met  with,  but  the  curve  can  be 
modelled  to  meet  the  conditions  of  the  locality. 

The  critical  positions  lie  between  the  depths  of 
12  ft.  and  33  ft. — i.e.,  where  the  rubble  mounds  of 
composite  breakwaters  generally  end  and  the  super- 
structures )>egin — and  many  disasters  have  been 
caused  by  the  employment  of  insufficiently  heavy 
material  for  the  rubble  at  this  point,  or  the  adoption 
of  too  steep  a  slope. 

The  Luiggi  curve  can  be  also  utilised  for  calculat- 
ing the  resistance  of  a  breakwater  against  overturn- 
ing and  against  displacement,  or  sluing. 

In  conclusion,  attention  is  drawn  to  the  notable 
advantages  of  the  employment  of  huge  reinforced- 
conerete  caissons  filled  with  concrete  so  as  to  pro- 
duce one  monolithic  mass  in  the  construction  of 
breakwaters. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 

Is  it  not  ratiier  to  be  regretted  that  the  Auturar  still 
presses  for  some  change  in  the  attitude  of  the  Govern- 
ment towards  the  Road  Board  funds?  Is  it  not  evident 
that  unless  all  our  energies  and  all  our  money  are 
devoted  to  one  object — viz.,  tlie  utter  defeat  of  our 
enemies  in  the  shortest  possible  time — this  country  will 
be  sadly  crippled  financially  hereafter?  Do  many  of 
us  realise  that  the  present  cost  of  the  war  to  England 
is  about  £3,000  a  minute  !  and  is  likely  to  increase? 

•  #  •  • 

Owing  to  shortage  of  timber  in  this  country  and  the 
difficulties  of  imjjortation  during  the  present  crisis, 
should  we  not  cast  about  for  supplies  from  other 
sources?  What  about  Japanese  oak,  of  which  we  have 
heard  a  good  deal  lately  ?  Is  it  not  quite  as  good,  for 
many  purposes,  as  that  from  Austria,  and  should  we 
not  be  helping  a  friendly  country  by  using  it? 

•  «  *  * 

Should  not  Mr.  Wakelam,  the  county  engineer  of 
Middlesex,  be  congratulated  on  the  success  which  has 
attended  his  design  and  erection  of  the  new  court 
house  at  Ealing?  Was  it  not  a  well-deserved  com- 
pliment that  Mr.  Luke  paid  him,  in  handing  over  the 
coui-t  to  the  Brentford  magistrates,  when  he  said  that 
no  architect  in  the  country  liad  greater  experience  of 
work  of  that  kind  than  iMr.  Wakelam,  and  that  it  was 
a  building  that  would  challenge  comparison  with  any 
court  house  in  the  kingdom? 

•  *  •  * 

What  is  going  to  happen  in  London  and  m  other 
large  cities  if  there  should  be  a  heavy  fall  of  snow  ?  Is 
it  not  a  fact  that,  owing  to  shortage  of  labour,  the 
authorities  will  be  unable  to  deal  with  it,  and  that  it 
will  rest  with  the  houseliolders  themselves  to  shovel 
away  the  snow  from  tlie  footpaths  opposite  their 
premises?  AVould  it  not  be  well  if  houseliolders  were 
furnished  with  instructions  as  to  the  proper  method 
of  doing  this  work ;  othei'wise  is  there  not  a  possibility 
that  our  roads  will  become  impassable? 

•  •  •  • 

Is  it  not  a  ratlier  curious  ramification  of  the  dis- 
location caused  by  the  war  that  the  Bermondsey 
Borough  Council  should  have  got  into  trouble  with 
regard  to  their  method  of  disposing  of  rotten  eggs? 
Will  it  not  be  regretted  by  some  ardent  politicians 
that  these  eggs  cannot  be  kept  for  the  "  piping  times 
of  peace  "  ? 

•  *  •  • 

Is  there  not  considerable  truth  in  an  article  on 
"  National  Waste  in  Life  "  in  the  September  number 
of  "  Constitution  Papers,"  in  which  Mr.  Flinders 
Petrie,  the  eminent  Egyptologist,  gives  instances  of 
the  general  waste  of  time  by  workmen  of  the  present 
day,  and  says  that  "  this  deliberate  waste  of  the 
greater  part  of  their  lives  is  dragging  down  this 
country  worse  than  any  war,"  and  that  "  unless  we 
get  rid  of  this  incubus  of  artificial  training  in  sloth 
we  shall  deserve  to  perish  as  a  nation "  ?  Is  it  not 
a  fact  that,  with  individuals  as  well  as  with  nations, 
unless  the  best  efforts  are  put  forth,  decadence  is 
bound  to  result  ?  What  will  be  the  result  of  this  war 
unless  the  nation  puts  forth  its  best  efforts  in  every 
direction  ? 

•  *  #  * 

Is  it  not  remarkable,  and  does  it  not  show  that  the 
housing  question  is  well  understood  in  the  city  of 
Liverpool,  when  we  read  that  the  workmen's  dwellings 
under  the  control  of  the  corporation  amount  to  the 
large  number  of  2,792,  and  that  of  these  only  ten  are 
vacant  ?  Is  it  not  also  interesting  to  find  that  11,393 
persons  occupy  these  dwellings,  or  about  four  persons 
per  dwelling  ?  Would  lit  not  be  of  further  interest  to 
know  how  many  persons  per  room  tliis  means,  or 
what  are  the  restrictions  with  regard  to  possible 
overcrowding  ? 

•  •  #  • 

Are  we  fully  realising  the  necessity  for  economies  ? 
Is  there  not  still  a  tendency  to  go  on  as  usual  ?  Why, 
for  instance,  is  it  necessary  for  medical  officers  of 
health  and  surveyors  to  ijublisli  long  and  elaborate 
annual  reports,  which  are  sometimes  very  costly  pro- 
ductions? Was  not  the  Rugby  Urban  District  Council 
justified  recently  in  calling  the  attention  of  the 
Warwickshire  County  Council  to  the  great  expense 
incurred  by  that  body  in  the  in-eparation,  printing, 
and  circulation  of  the  report  of  the  county  medical 
officer  of  health  ?  Is  it  not  time  that  some  limit 
should  be  placed  on  these  literary  luxuries? 
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CONCRETE  INSTITUTE. 

PROF.    HENRY    ADAMS'    PRESIDENTIAL    ADDRESS. 

At  a  meeting  of  the  Concrete  Institute  held  last 
week  at  Denison  House,  Westminster,  Prof.  Heury 
Adams,  m.inst.c.e.,  m.i.mech.e.,  f.s.i.,  f.e.san.i., 
delivered  his  second  i)residential  address  to  the 
members  of  that  liody. 

In  opening.  Prof.  Adams  remarked  that  it  had 
Ijeeu  a  year  of  anxiety ;  but  he  was  happy  to  say 
that  so  far  the  institute's  membership  and  funds 
had  suffered  no  material  loss.  Many  of  their  mem- 
l)ers  were  serving  with  the  Forces,  but  they  had  had 
a  record  number  of  meetings,  which  had  all  been 
well  attended. 

UEINFORCED    CONCRETE    REGULATIONS. 

The  labours  of  the  council  of  the  Concrete  Institute 
in  the  matter  of  tlie  Reinforced  Concrete  Regulations, 
extending  over  a  period  of  six  years,  had  at  last 
I'lorne  full  fruition.  In  tlie  draft  of  the  regulations, 
which  was  submitted  to  tlie  council  for  final  ap- 
proval before  they  became  law,  the  whole  of  the 
council's  recommendations  were  found  to  have  been 
adopted,  with  very  slight  modifications  here  and 
there.  Very  prolonged  attention  and  a  considerable 
amount  of  tliouglit  and  anxiety  had  been  devoted  to 
the  subject,  and  tlie  result  was  one  of  which  the 
institute  might  justly  feel  proud.  Reinforced  con- 
crete construction  carried  out  in  accordance  with 
these  regulations  would  be  absolutely  safe,  and,  so 
far  as  oould  be  judged  at  present,  its  effective  life 
would  only  be  measurable  by  centuries. 
A  tear's  work. 

Although  this  has  been  one  of  the  most  eventful 
years  in  the  liistory  of  the  world,  there  was  not  very 
mucli  to  chronicle  in  the  domain  of  reinforced- 
concrete   construction. 

A  most  unusual  piece  of  engineering  construction 
was  nearing  completion  at  Baltimore.  Tlie  work 
consisted  essentially  of  converting  au  old  brick-lined 
water  tunnel,  in  which  the  flow  was  by  gravity,  into 
a  pressure  conduit  oi_)erating  under  a  head  of  35  lb. 
l.>er  square  inch.  The  novelty  lay  in  the  use  of  huge 
separately  moulded  reinforced -concrete  pipes,  the 
largest  having  a  diameter  of  9  ft.,  to  form  the  new 
tunnel  lining.  As  the  existing  tunnel  was  only  12  ft. 
in  diameter,  it  was  clear  that  tlie  work  had  to  be 
carried  on  in  cramped  quarters,  and,  in  addition  to 
the  difficulties  inherent  in  placing  lOJ-ton  sections 
of  pipe  with  so  little  working  room,  there  was  the 
obligation  of  shutting  down  operations  every  few 
days  and  using  tlie  conduit  to  deliver  water  to  the 
city.  The  valves  were  then  closed  and  the  tunnel 
drained  in  order  to  allow  the  work  of  lining  to  pro- 
ceed. One  of  tlie  features  of  the  construction  was  n 
specially  designed  car,  which  carried  the  ponderous 
pipes  into  the  tunnel,  and  by  means  of  adjusting 
equipment  set  them  accurately  to  line  and  grade. 
The  concrete  pipes  were  of  ijarticular  interest,  for 
they  were  claimed  to  rank  among  the  largest  precast 
units  ever  built.  It  was  also  unusual  to  use  rein- 
forced concrete  to  resist  such  a  great  internal  jjres- 
sure  as  was  found  in  the  Baltimore  tunnel  conduit. 

Prof.  Adams  went  on  to  observe  that  in  the  recon- 
struction of  the  numberless  bridges  on  the  Con- 
tinent destroyed  by  the  war,  reinforced  concrete 
would  no  doubt  be  largely  used.  It  was  a  fine  oppor- 
tunity, and  he  hoped  some  of  their  members  would, 
later  on,  be  able  to  give  them  a  good  par)er  on  the 
subject.  A  reinforced-concrete  bridge  at  Soissonswas 
blown  up  by  the  Germans  in  their  retreat  from  that 
town,  but,  owing  to  the  great  strength  and  toughness 
of  the  material,  it  defied  all  attempts  at  complete 
destruction,  such  as  was  readily  effected  in  the  case 
of  the  other  bridge  at  Soissons,  which  was  of  metal. 
The  former  still  crossed  the  river  after  a  fashion, 
and  gangways  laid  over  the  ruins  gave  access  to 
both   sides. 

"  DUSTING." 

An  American  engineering  journal  had  recently 
asked  why  it  was  that  in  two  concrete  buildings 
aijparently  constructed  under  identical  conditions, 
built  by  contractors  of  equal  intelligence  and  in- 
tegrity, from  concrete  composed  of  similar  aggregates 
and  the  same  brand  of  Portland  cement,  the  floors 
in  one  would  turn  out  hard,  firm,  and  resistant  to 
abrasion,  while  in  the  other  ordinary  usage  would 
result  in  dusting.  The  fact  that  numerous  dustless 
concrete  floors  had  been  laid  seems  to  indicate  that 
the  trouble  must  lie  in  the  selection,  proportioning, 
mixing,   placing,   or   finishing   of   the   material.    The 


procedure  and  proportions  described  below  had 
given  excellent  results.  For  first-class  work  a  rich 
mixture  was  desiralile,  say  one  in  which  the  aggre- 
gate consisted  of  granite,  or  other  hard  stone,  screen- 
ings grade<l  from  i  in.  down  to  the  finest,  and 
crushed  stone  of  equal  quality  passing  a  ^-in.  ring 
and  retained  on  a  screen  having  J-in.  mesh.  All 
trowelling  and  finishing  of  the  floor  surface  should 
lie  completed  within  two  and  a-half  hours  from  the 
time  the  materials  left  the  mixer.  This  necessitates 
mixing  tlie  material  tO'  such  consistency  that  the 
mortar  had  to  be  scraped  from  the  wheelbarrows, 
and  could  hardly  flatten  out  when  dumped  upon  the 
floor  wet  enough  so  that  it  could  l>e  "struck  off" 
with  little  difficulty  when  spread  out  with  shovels. 
The  floor  usually  was  in  a  condition  to  be  trowelled 
for  the  last  time  within  an  hour  and  a-half  or  two 
hours  after  the  finishing  course  had  been  mixed. 
When  sufficiently  hardened  to  prevent  pitting,  the 
floor  should  be  sprinkled  with  water  until  2  in,  of 
sawdust  oould  l>e  thrown  on  the  surface  without 
injury.  The  sawdust  should  be  thoroughly  wetted 
and  keiit  moist  by  sprinkling  for  a  period  of  two 
weeks. 

A  mixture  of  15  or  20  lb.  iron  dust  with  100  lb. 
Portland  cement  added  to  twic«  that  quantity  of 
sand  applied  as  a  toji  coat  1  in.  thick  to  a  concrete 
floor  was  said  to  render  it  hard  and  durable. 

Wiat  might  be  called  the  standard  mixture  for 
concrete  in  reinforced  work  was  1  part  Portland 
cement,  2  parts  sand,  and  4  parts  larger  aggregate, 
by  volume,  commonly  known  as  a  1:2:4  mixture. 
There  was  a  very  objectionable  practice  on  the  part 
of  some  people,  who  ought  to  know  better,  to  call 
this  a  1  in  6  mixture,  with  the  result  that  a  builder 
might  have  some  ground  for  assuming  that  he  com- 
plied with  the  requirements  by  using  1  part  of  cement 
to  G  parts  of  combined  sand  and  larger  aggregate, 
which  would  apjiroximately  be  a  1:3:6  mixture; 
but  there  was  no  guarantee  of  the  proportion  unless 
tho  materials  were  mixed  separately,  90  lb.  of  cement 
being  taken  as  equal  to  1  cub.  ft. 

coke-bheezb  concrete. 

In  a  curious  case  that  came  to  his  knowledge  gas 
fumes  were  given  off  from  -some  .coke  breeze-concrete 
floors.  The  cause  seemed  to  have  been  that  the  coke 
breeze  was  not  completely  carbonised  before  being 
used,  and  the  gas  left  in  it  was  liberated  by  the 
action  of  the  lime  pugging  filled  in  between  the 
flooring  fillets.  The  smell  was  always  stronger  on 
humid  days ;  this  was  accounted  for  lay  the  pugging 
lieing  able  to  hold  a  considerable  amount  of  moisture 
and  so  increasing  the  chemical  action.  It  was 
anotheir  illustration  showing  the  wisdom  of  following 
the  advice  of  the  Concrete  Institute,  and  not  using 
coke  breeze  concrete  at  all. 


Continuing,  Prof.  Adams  .said  that,  in  view  of  the 
remarks  upon  failures  of  concrete  structures  in  his 
last  address,  a  paper  read  by  IMr.  R.  S.  Greenman 
before  the  American  Society  for  Testing  Materials 
was  particularly  interesting.  Mr.  Greenman  stated 
that  the  causes  approximated  to  90  per  cent  due  to 
poor  workmanship,  8  per  cent  to  poor  aggregates, 
and  2  per  cent  to  poor  cement.  Fortunately,  the 
larger  the  work  the  greater  the  care  that  was  taken, 
so  that  the  failures  chiefly  lay  with  the  smaller  and 
less  important  constructions.  He  gave  instances  of 
failure  due  to  impure  water,  sand,  and  stone,  all  of 
an  exceptional  character,  and  for  that  reason  more 
liable  to  escape  attention.  He  considered  the 
failures  due  to  poor  workmanship  to  be  so  common 
as  not  to  need  ildailed  exiiiiiiiiatinii,  and  summar- 
ised the  chief  ,i|i[H'ai mic.  -  .,1  iniin oprrly  mixed  con- 
crete. In  comln-inii,  liu  reciiiiiiiitiuled  both  labora- 
tory tests  and  field  inspection,  so  that  the  conclu- 
sions of  the  investigator  might  be  founded  upon  a 
consideration  of  the  failure  from  every  point  of  view, 
whether  the  object  of  the  examination  was  to  place 
responsibility  or  to  guard  against  future  failures. 
From  the  engineer's  point  of  view  the  latter  was  the 
sole  point  of  interest. 

The  time  had  gone  by  when  engineers  were  justi- 
fied in  regarding  their  knowledge  of  how  to  do  things 
as  professional  secrets.  Looking  at  the  matter 
strictly  from  the  standpoint  of  individual  selfish 
advantage,  and  not  that  of  professional  welfare,  it 
was  not  desirable  to  have  the  same  mistakes  re- 
peated. Engineers  were  not  usually  retained  by 
other  engineers,  but  by  men  without  technical  know- 
ledge. These  men,  learning  that  certain  kinds  of 
work  or  certain  classes  of  plants  had  not  been  suc- 
cessful,    were    naturally    prejudiced    against    them. 
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and  looked  with  suspicion  on  the  advice  of  any  engi- 
neer on  such  subjects.  The  best  way  to  liave  tlie 
engineering  jarofession  strengthened  was  to  prevent 
inferior  or  bad  engineering  work,  and  tlie  best  way 
to  acoomplisli  that  was  to  tell  freely  what  luoved 
successihil  and  what  proved  unsuccessful,  so  that 
everybody  might  profit,  so  far  as  in  him  lay,  by  the 
knowledge  of  all.  No  engineer  would  lose  standing 
among  liis  colleagues  or  be  ranked  any  less  com- 
petent by  business  men  for  frankly  putting  on  record 
a  statement  of  Iris  non-successes.  On  the  contrary, 
he  would  receive  the  approbation  of  all  tliinking 
men,  for  he  would  warn  others  away  from  a  repeti- 
tion of  bis  unsuccessful  work,  whicli  was  a  most 
desirable  thing. 

In  Mr.  Greenman's  paper  they  read  among  the 
opening  remarks,  "  Concrete  is  said  to  be  its  own 
best  inspector,  and  it  is  a  well-known  fact  that  de- 
fects in  concrete  will  sooner  or  later  make  their 
presence  known."  Now,  he  did  not  think  much  of 
an  inspector  who  only  made  defects  known  wlien  it 
was  too  late  to  remedy  them,  but  the  important  point 
was  that  defects  woidd  show  themselves  sooner  or 
later.  Mr.  Greenman  went  on  to  say,  "For  every 
fault  there  must  he  a  reason."  That  sentence  ouglit 
to  be  taken  as  "the  text"  by  their  Investigation 
Committee,  and  no  case  should  be  allowed  to  rest 
until  the  "  reason "  or  primary  cause  was  found. 
They  must  not  be  discouraged  if  they  were  unable 
to  learn  as  much  as  they  would  wish.  One  of  the 
greatest  men  who  ever  lived.  Sir  Isaac  Newton,  when 
congratulated  by  his  friends  upon  the  extent  and 
greatness  of  liis  discoveries,  replied :  "  I  know  not 
what  the  world  will  think  of  my  labours,  but  to 
myself  it  seems  that  I  have  been  but  as  a  child 
playing  on  the  shore,  now  finding  some  brighter 
pebble,  now  some  more  variegated  shell,  while  the 
vast  ocean  of  truth  lay  unexplored  before  me." 

A  vote  of  tlranks  was  accorded  to  Prof.  Adams  for 
his  address  on  the  proposition  of  Sir  Henry  Tanner, 
C.B.,  I.S.O.,  P.R.I.B.A.,  seconded  by  Mr.  E.  Fiander 
Etciiells,  Assoc.M.iNST.c.E.,  HON.A.R.i.B.A.,  and  sup- 
Ijorted  by  Mr.  O.  C.  Hills,  f.e.i.b.a.,  district  surveyor 
for  the  Strand. 


SHEFFIELD  CITY  ENGINEER'S  REPORT. 


SCHEMES    IN    ABEYANCE. 

The  necessity  for  curtailing  expenditure  in  view 
of  tlie  circumstances  arising  out  of  the  war  has  com- 
pelled the  Sheffield  City  Council  to  cancel  the  com- 
mencenient  of  many  important  scliemes.  Of  those 
woTks  in  this  connection  which  would  ordinarily 
now  have  been  in  hand,  the  following  chiefly  con- 
cern the  department  ot  tlie  city  engineer,  Mr.  Charles 
F.  Wike,  M.iNSi.c.E. — viz.:  — 
Sewage  works  extension  (secondary  treat- 
ment   scheme) £70,000 

Widendug   of   Leppings    Bridge       6,900 

Public   conveniences      ...    ■     1,754 

Bowling-green    pavilions         1,000 

Abattoirs,    sidings    and    junction    6,000 

Total       £85,654 

In  his  report  for  the  year  ended  March  31st  last, 
Mr.  Wike  refers  to  the  completion  during  that  period 
of  the  extension  of  the  sewage  works,  at  a  cost  well 
vi'itliin  the  estimate  of  £270,369,  the  actual  expendi- 
ture being  £262,634.  The  works  have  ah-eady  been 
decribed  in  these  columns.  Briefly,  they  consist  of 
catchpits,  continuous  flow  settling  tanks,  first  con- 
tact beds,  and  storm  beds  which  can  also  be  operated 
as  contact  beds,  the  whole  being  capable  of  dealing 
with   approximately  65,000,000   gallons  per  day. 

In  view  of  the  recent  opinion  expressed  by  the 
Local  Government  Board  and  the  West  Riding  Rivers 
Board  that  some  secondary  treatment  must  be  added, 
tlie  corporation  submitted  a  further  scheme  to  these 
authorities  earl.v  in  the  year  imder  report.  A  Local 
Government  Board  inquiry  was  held  in  respect  of  the 
proposal  and  the  approval  of  the  board  has  since  been 
obtained,  but  in  view  of  the  present  crisis  the  exe- 
cution of  the  work  was   deferred. 

Obsers'ations  of  the  working  of  the  main  outfall 
sewers  since  the  duplication  was  completed  liave 
been  continued  throughout  the  year,  and  the  general 
improvement  previously  reported  as  to  the  absence 
of  silting  in  the  sewers  and  the  regular  action  of  the 
overflows  have  been  maintained. 

A    RIVER    COVERING. 

Under  the  Sheffield  Corporation  Act,  1914,  powers 
were  obtained  to  cover  tliat  portion  of  the  river  Sheaf 


between  Exchange-street  and  the  river  Don,  where 
the  properties  are  being  purchased  for  street  im- 
provements and  market  purposes.  This  was  one  of 
the  first  works  necessary  to  be  executed  before  the 
.street  improvement-s  could  )>e  carried  out,  and  the 
council  decided  to  proceed  with  it  forthwith. 
Tenders  were  invited,  and  a  contract  for  the  work 
was  let  early  in  the  year.  Owing  to  the  war,  the 
progress  has  not  been  so  rapid  as  it  would  have  been, 
but  when  the  Treasury  decided  to  curtail  expendi- 
ture, the  work  was  then  well  advanced,  and  in  view 
of  this,  its  complicated  cliaracter,  the  obstruction 
caused  by  plant  in  the  river  bed,  the  danger  of 
flooding,  and  the  possibility  of  compensation  claims 
arising,  it  was  permitted  to  proceed.  The  work  con- 
sists of  diverting  tlie  river  and  contracting  it  to  a 
uniform  width  of  36  ft.,  its  original  width  being  from 
50  ft.  to  70  ft. 

BRIDGES. 

Both  the  Sheffield  City  Council  and  the  West 
Riding  Coimty  Council  are  responsible  for  High 
Bridge,  Owlerton,  which  for  a  long  period  has  been 
a  serious  impediment  to  veliicular  and  pedestrian 
traffic.  The  two  authorities  have  tlierefore  agreed 
to  reconstruct  this  bridge  and  to  carry  out  certain 
street  improvements  and  apj)roach  works,  at  an  esti- 
mated total  cost  of  about  £7,000.  Tlie  bridge  is  on 
the  main  road  to  Penistone,  and  crosses  the  river 
Don,  whicli  at  this  point  forms  the  boundary  line 
between  tlie  city  of  Sheffield  and  the  Wortley  rural 
district.  On  each  side  of  tiie  bridge  the  roadway  is 
50  ft.  wide,  but  the  bridge  is  only  22  ft.  wide,  with 
steep  approaches. 

The  new  bridge  will  be  50  ft.  wide,  tlie  same  width 
as  the  road,  and  built  of  brick  and  concrete  faced 
with  stone.  The  level  of  the  roadway  over  the  centre 
of  the  bridge  will  be  lowered  3  ft.  6  in.,  altering  the 
gradient  of  the  approaches  from  1  in  30  to  about  1  in 
70.  Accommodation  will  be  provided  on  both  foot- 
ways of  the  new  bridge  for  gas,  water,  post  office, 
and  other  services. 

Contract  drawings  and  particulars  had  been  i^re- 
liared  and  operations  commenced  when  the  Treasury 
began  to  curtail  capital  expenditure,  but  in  view  of 
tile  forward  state  of  the  work  and  the  necessity  for 
the  scheme  being  completed  the  contract  was  allowed 
to  proceed. 

Lepijings  Bridge,  Hillsborough,  is  a  very  similar 
case  to  the  bridge  at  Owlerton.  It  crosses  the  river 
Don,  separating  the  city  from  Wortley,  and  at  times 
the  traffic  on  it  is  very  congested  and  several  acci- 
dents have  occurred.  Its  present  width  is  22  ft., 
while  the  roadway  approaching  it  on  each  side  is 
at  least  45  ft.  wide ;  also  there  is  a  sharp  bend  in  the 
road  at  one  end  of  tlie  bridge. 

The  Sheffield  City  and  the  West  Riding  County 
Councils  have  confenred  and  agreed  on  a  scheme  for 
widening  tlie  bridge  to  a  minimum  of  45  ft.  and 
improving  the  approaches,  at  an  approximate  total 
cost  of  £6,900.  Tlie  drawings  and  specification  liave 
l>een  prepared,  but  the  actual  execution  of  tfie  work 
has  be'en  deferred  on  account  of  tlie  war. 

A  survey  ol  Staniforth-road  Bridge,  which  crosses 
over  tlie  Sheffield  and  South  Yorksliire  Canal,  has 
been  made  and  a  scheme  prepared  for  the  construc- 
tion of  a  new  bridge  50  ft.  wide,  as  against  the 
liresent   width  of  32  ft. 

LOADING    DOCK    AND    SIDING. 

A  loadimg  dock  and  railway  sidings  at  tlie  Great 
Central  Railway  Company's  goods  yard,  Stevenson- 
road,  in  connection  with  tlie  disposal  of  dry  refuse 
to  the  corporation's  tip  at  Rerdshaw,  were  com- 
pleted during  the  year.  The  dock  is  75  ft.  long  by 
35  ft.  wide,  capable  of  accommodating  four  railway 
wagons,  and  built  of  masonry  walls  with  an  awning 
over  of  galvanised  corrugated  iron  sheeting,  sup- 
ported on  steel  framing.  In  addition  a  weighbridge, 
office,  and  sanitary  accommodation  are  jjrovided, 
and  approach  road,  entrance  gates,  fencing,  gas  and 
water  services,  and  the  necessary  railway  sidings 
and  connection. 

Tlie  site  was  secured  by  arrangement  with  the  rail- 
way company,  and  the  whole  work  was  executed 
within  the  loan  of  £2,000  sanctioned  by  tlie  Local 
Government  Board. 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  B.C.,  price  5s.). — The 
rapid  increase  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  anti  Mr.  Case  has  done  a  valuable 
work  in  the  writing  of  this  book. — Sontlipurl  Guardian 
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INSTITUTION  OF  MUNICIPAL  IND  COUNTV 
ENGINEERS. 


An  Eastern  Sub-District  meeting  (Suffolk,  Norfoili 
and  Cambridge)  will  be  held  at  Bury  St.  Edmunds 
to-morrow    (Saturdaj-). 

Programme. 
2  p.m. — Meet  at  Shire  Hall,  where  the  members  will 
be    received    by    Mr.    W.    Lionel    Jenkins, 

ASSOC.M.INST.C.E.,        A.M.I.MECH.E.,        A.I.E.E., 

P.A.S.I.,  &c.,  county  surveyor.  West  Suffolk 
County  Council. 
Read   minutes  of  previous   meeting. 

2.30  p.m. — Mr.  William  H.  Eley,  assoc.m.inst.c.e., 
engineer  and  surveyor,  Newmarket  Urban 
District  Council,  will  read  a  paper  on 
"  War-time  Economy  by  Local  .Authori- 
ties ;  "  discussion. 

4.30  p.m. — Afternoon  tea  at  "  Forrest  Dean,"  by  kind 
invitation  of  Mr.  W.  Lionel  Jenkins. 

J.  R.  Mead,  H.  T.  Wakelam,  m.inst.c.e., 

Hon.   Suh-Disfrict  Secrelary.  IHslricl  Chairman. 


ASSOCIATION  OF  MANAGERS  OF  SEWAGE  DISPOSAL 
WORKS. 


The  fourteenth  annual  general  meeting  of  this 
association  will  be  held  in  the  Caledonian  Salon. 
Holborn  Restaurant,  London,  on  Thursday  next,  at 
3  p.m. 

Papers:  "The  Work  Done  at  Salford  by  the  Acti- 
vated Sludge  Process,"  by  W.  H.  Duckworth,  f.c.s.. 
and  "  Recent  Improvements  in  the  Construction  of 
Cultivative  Tanks,"  by  W.  D.  Scott-Moncrieff. 
M.i.MECH.E.,   F.R.S.I.,   past-president. 

Discussion. 

J.    B.    Croll, 

Hon.  Secretary. 


INSTITUTION  OF  WATER  ENGINEERS. 


The  twentieth  annual  winter  meeting  will  be  held 
at  the  Geological  Society's  apartments,  Burlington 
House,  W.,  on  Friday,  December  10th,  commencing 
at  2.30  p.m.  A  discussion  will  be  invited  on  "The 
Necessity  for  Defining  the  Term  '  Domestic  Purposes  ' 
in  General  and  Private  Water  Acts." 

The  election  of  the  president  and  council  for  the 
year  1916-17,  also  the  election  of  the  auditors  for  the 
year  1916  will  take  place  at  this  meeting. 

Percy  Griffith, 

Secretary. 


Mid-Renfrew  Town  Planning  Scheme. — The  Upper 
llcnfrewshire  District  Committee  of  the  Renfrew 
County  Council  have  given  notice  of  their  intention  to 
apply  for  authority  to  prepare  a  town  planning  scheme 
to  be  designated  the  "  Mid-Renfrew  Town  Planning 
Scheme,"  for  the  parishes  of  Eastwood,  Paisley,  Ren- 
frew, and  Neilston. 

Leaky  Swimming  Baths. — In  most  towns  swimming 
baths  are  closed  for  the  winter  months.  This  gives 
an  opportunity  to  repair  any  leaky  places.  The 
Ixittom  of  the  swimming  bath  at  Fettes  College,  Edin- 
burgh, which  leaked  very  badly,  has  been  re- 
cemented  and  lined  with  glazed  bricks.  We  have 
received  a  report  that  for  making  the  cement  water- 
proof the  powder  Pudlo  was  employed  with  excellent 
results. 

A  Glossary  of  Road  Terms  (By  H.  Percy  Boulnoi.s, 
M.i.N'ST.c.E.,  St.  Bride'.s  Press,  Limited,  24  Bride-lane, 
E.C.,  price  2s.  nett).  —  The  movement  towards 
standardising  the  principal  roads  throughout  the 
United  Kingdom  has  rendered  it  necessary  to  correlate 
the  nomenclature  of  road  terms  in  use  in  different 
districts,  and  Mr.  Boulnois  has  compiled  a  glossary 
with  the  hope  that  it  may  form  a  basis  for  such  a 
correlation. — Timet  Enqhieering  Sypple.ment . 

Surveyors'  Institution. — A  paper  entitled  "English 
Timber  During  and  After  the  War  "  will  be  read  on 
Monday,  December  l-3th,  at  a  meeting  of  the  Sur- 
veyors' Institution  to  be  held  at  Great  George-street, 
Westminster.  The  chair  will  be  taken  at  4  o'clock 
instead  of  8  p.m.  At  3  p.m.  the  Earl  of  Selborne  will 
open  an  exhibition  in  the  institution  buildings, 
organised  by  the  English  Forestry  Association,  illus- 
trative of  Mr.  Duchesne's  paper. 


APPOINTMENTS  VACANT. 


Official  and  sihilab  advestisbubnts  rbcbitbd  dp  to  4.80  p.m. 
on  tbcrsdaya  will  ba  insbeibd  in  thb  following  dat's  i9sui, 
hut  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Scrvbyob  office  t>y  noon 
on  WEDNESDAYS  to  ensure  their  inclusion  in  the  weekly  list  of 
tummaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
f,Tmation  by  letter. 


BOROUGH  SURVEYOR  AND  ENGINEER.— 
December  11th. — Corporation  of  Hertford.  £350  per 
annum. — Town    Clerk,    The   Castle,    Hertford. 

BOROUGH  SURVEYOR.— December  13th.— Strat- 
ford-upon-Avon Corporation.  £275  per  annum. — Mr. 
R.  Lunn,  town  clerk. 

TEMPORARY    ENGINEER    AND    SURVEYOR.— 

December  14th. — Portland  Urban  District  Council. — 
Mr.  R.  A.  Colenutt,  clerk,  Council  Offices,  New-road, 
Portland. 

SURVEYOR'S  CLERK.— Wilton  Rural  District 
Council. — Mr.  R.  A.  Skelton,  district  surveyor, 
Bonierton,  Salisbury. 


MUNICIPAL   CONTRACTS  OPEN. 

Official  and  bihil/r  advkrtisehbntb  rbcbitbd  cp  to  4.30  p.m. 
on  tanrbdais  will  eb  insbribd  in  tbb  following  dai's  issnb, 
but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Tqb  Sdrvbyob  office  by  noon 
on  WBDNBSDAYS  to  ens  ire  Uieir  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

NOTTINGHAM.— December  6th.— For  the  execution 
of  repairs  to  school  buildings,  for  the  Education  Com- 
mittee.—BIr.    A.    Dale,   city    architect,    Guildhall. 

SLIGO. — December  14th.— For  the  erection  of  a 
pavilion,  oonsti-uction  of  water  supply  and  sewage 
works,  and  other  works,  for  the  county  council. — 
Mr.   M.  Keano,   secretary.   Court-house,   Sligo. 

BRADFORD.— December  15th.— For  the  execution 
of  repairs  to  buildings,  for  the  Commissioners  of 
Works  and  Public  Buildings. —  The  Secretary, 
Storey's-gate,  London,    S.W. 

Engineering:   Iron  and  Steel. 

;\IlL'i'(.)N  REGIS.— Docenibcr  6th.— For  re-setting 
two  beds  of  six  retorts  with  regenerative  setting,  for 
the  url>an  district  council.— Mr.  H.  W.  Kaye,  The 
Gasworks,   Milton   Regis,  Kent. 

WOODFORD.— December  7th.— For  supplying  and 
fixing  steel  vertical  cross-tube  boiler,  for  the  urban 
district  council. — Mr.  W.  Farrington,  surveyor. 
Council  Offices,  Woodford  Green,  E. 

SOUTHEND.— December  9th.— For  the  supply  of 
100  tons  of  second-hand  straight  tramway  rails,  and 
20  tons  of  curved  rails,  for  the  corporation. — Mr. 
E.  J.  Elford,  borough  engineer  and  surveyor. 

LEICESTER.— December  11th.— For  the  supply  of 
east-iron  pipes  and  connections,  for  the  Gas  Com- 
mittee.—Mr.  H.  Pooley,  engineer  and  manager,  Gas 
Offices,  Milton-lane,  Leicester. 

TEWKESBURY.— Decemljer  13th.— For  the  supply 
of  a  6-in.  iron  ventilating  shaft,  for  the  corporation. 
—Mr.  W.  Ridler,  l>orough  surveyor. 

BASFORD.— December  14th.— For  alterations  to 
bottoms  of  existing  tanks,  constructing  an  additional 
detritus  tank,  and  sundry  other  work.s,  for  the  rural 
district  council.— Messrs.  Elliott  &  Brown,  engineers. 
Burton-lniildings,    Parliament-street,    Nottingham. 

ATHENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  water  supply,  and  laying  a  distributing  sys- 
tem.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.G. 

WARRINGTON.— December  18th.— For  mechanical 
tipping  apparatus  for  ooal  wagons,  for  the  corpora- 
tion.—Mr.  W.  S.  Haddock,  general  manager,  Gas 
Offices,  Warrington. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street 
London,  E.G. 
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Roads. 

DERBYSHIRE.— December  9th.— For  the  supply 
of  broken  stone  and  tar-macadam,  such  as  granite, 
basalt,  slag,  limestone,  or  other  suitable  materials, 
for  the  county  council.— Mr.  J.  W.  Horton,  county 
surveyor,    County   Offices,   St.    Mary's-gate,    Derby. 

CAMBRIDGE.— December  11th.— For  the  supply 
of  broken  granite,  syenite,  and  basalt,  or  similar 
stone,  for  the  corporation.— Borough  Surveyor.  Guild- 
hall. 

HORSHAM.— December  13th.— For  the  supply  of 
tar,  for  the  rural  district  council.— Mr.  W.  Deiigate. 
surveyor. 

WANDSWORTH.— DeceniUer  13th.— Tenders  are  in- 
vited for  the  purcliase  of  a  10-ton  Aveling  &  Porter 
steam  road  roller.— Mr.  P.  Dodd,  borough  engineer 
and  surveyor,  215  Balham  High-road,  London,   S.W. 

HORSHAM.- December  1.3th.— For  the  supply  of 
25.(100  gallons  of  tar,  for  the  rural  district  council.— 
Mr.  W.  Deiigate,  surveyor,  58  Park-street,  Horsham. 

REIGATE.— Decenil)er  14th.— For  the  supply  of 
from  1,000  to  2.000  tons  of  granite  macadam,  for  the 
corporation.— Mr.  Fred  T.  Clayton,  borough  surveyor. 
Municipal   Buildings,   Beigate. 

WILTS.— December  15th.— For  the  supply  of 
granites,  basalts,  limestones,  chippings,  tools,  im- 
plements, Tarvia  spraying,  and  steam  rolling,  for 
the  coxinty  council.— Mr.  J.  George  Powell,  county 
surveyor,  Trowbridge. 

BERKS.— December  16th.— For  the  supply  of 
broken  road  materials,  gravel  and  sand,  for  the 
county  council. — Mr.  A.  Langston.  Yockney,  acting 
county  surveyor.  Shire  Hall,  Reading. 

DORSET.-^anuary  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adam, for  the  county  coimcil.— Mr.  E.  H.  Habgood, 
acting  county  surveyor.  County  Offices,  Dorchester. 

Sanitary. 

GILDERSOME.— December  6th.  — For  emptying 
and  cleansing  ashpits,  for  the  urban  district  council. 
— The  Surveyor,  Council  Offices. 

HASTINGS.— December  6th.— For  laying  stoneware 
pipe  sewer  and  other  work,  for  the  corporation. — 
Mr.  P.  H.  Palmer,  borough  engineer.  Town  Hall, 
Hastings. 

CHEPPING  WYCOMBE.— December  6th.— For  the 
supply  of  stoneware  pipes,  for  the  corporation. — Mr. 
T.  J.  Rushbrooke,  borough  surveyor. 

ETON. — December  6th.— For  the  supply  of  disin- 
fectants, for  the  rural  district  council.  —  Mr.  H. 
Thomson,  assistant  clerk,  Stacey  House,  Slough. 

Stores. 

Hl'LL.— December  Sth. — For  the  supply  of  iron, 
steel,  castings,  cement,  lime,  salt-glazed  pipes,  tars, 
pitch,  bituminous  dust  compound,  and  brushes,  for 
the  corporation. — Mr.  F.  W.  Bricknell,  city  engineer, 
Guildhall. 

WANDSWORTH.— December  16th.— For  the  sup- 
ply of  artificial  stone,  blue  bricks,  castings,  cement, 
coal   and   coke,  disinfectants,  broken  granite,  granite 


kerb  and  setts,  gravel  and  flints,  house  refuse  collec- 
tion, removal  and  disposal,  iron  bars,  lime,  bricks, 
oilman's  goods,  painters'  materials,  salt-glazed-ware 
pipes,  scavengers'  brooms,  slag  blocks,  hire  of  steam 
rollers,  sweepers'  clothing,  Thames  ballast  and  sand, 
timber,  tools,  and  wood-paving  blocks,  for  the  borough 
council. — Mr.  D.  A.  Nicholl,  town  clerk.  Council 
House^  Wandsworth,  S.W. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council. — Mr.  C.  F.  Hodgson,  sur- 
veyor. 


The  Civic  Engineer's  Who's  Who,  compiled  by  the 
editor  of  The  Surveyor  and  Municipal  and  County 
Engineer,  for  a  second  annual  issue  is  remarkably 
complete.  The  biographical  matter  is  full  and 
methodically  arranged.  The  book  is  published  by  the 
St.   Bride's  Press,  Limited. — Liverpool  Courier. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible- 

*  Accepted.  t  Recommended   for  acceptance. 

t  Provisionally  accepted. 
LEWISHAM. — For  making  up  Manwood-road,  Crofton  Park, 
for    the    borough    council. — Mr.    E.    van   Putten,    borough 
surveyor : — 
Road  Work.— H.  Woodham  &  Sons,  Catford.  JE1.859. 
Footpath     Paving. — Atlas     Stone     Company.     Cambridge. — 
33.  9d.  per  super,  yard. 


LITTLEBOROUGH.— Accepted     for     supplying     and     laying 
electric    cables   and    other   works,    for    the    urban   district 
council. — Mr.  G.  H.  Wild,  clerk  : — 
Cables.— W.  T.  Henley's  Telegraph  Works  Company,  Limited. 

London-wall,  B.C. 
Switchgear     and     Transformers.  —  British     Electric     Trans- 
former Company,  Limited,  Hayes,  Mitldlesex. 

ST.     HELENS. — For    the    erection    of    an    engine-house     and 

other    works,    for   the    Electricity    Committee. — Mr.  E.    M. 
Hollingsworth,   borough    electrical  engineer  ; — 

Bvwater  &  Sons.  Pemberton £1,935 

Ablett  &  Son,  Wigan 1,852 

Elliott  &  Forbes,  St.  Helens 1,679 

.T.   Pilkington,   Raintord         ....  1,663 

F.  Warburton.  Stockton  Heath                                          ,  1.650 

C.  J.  Middlehurst.  St.  Helens                                            .  .  1,641 

J.    Yearsley,   St.    Helens         ,  ,         ,  ,  1,560 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming   meetings. 


DECEMBER. 
4. — Institution  of  Municipal  and  County  Engineers  :  Eastern 

Sub-District  Meeting  at  Bury  St.  Edmunds. 
6. — Society    of    Engineers :    Mr.    A.    Steiger,    M.INSI.C.E.,    on 
"The  Modern  Development  of  Water  Power."     Caxton 
Hall,  Westminster.      7.30  p.m. 
9. — Association    of    Managers  of    Sewage    Disposal  Works : 

Annual  Meeting,  Holborn  Restaurant.      3  p.m. 
10.— Institution  of   Water  Engineers  :   Annual   Winter  Meet- 
ing.  Burlington   House,  W.      2.30  p.m. 
13.— Surveyors'    Institution  :    Mr.   M.   C.    Duchesne,   hon.    sec- 
retary of   English    Forestry  Association,   on    "  Timber 
During  and  After  the  War."      4  p.m. 


FURNACE 
SLAG 

From  14  cwt.  to  24  curt,  per  cubic  yard 


Construction    of    P^oads, 

Repairs,    Pitching,    Wall 

Building,     Grotto    WorR, 

Railw^ay    Ballast. 


Coneysrre   Slafc   'W.'orlis, 


I  JOHN  FREAKLEY  &  CO.,  Ltd.,  '^°°^\fi>TEv  ^«^° 


XIPTOJ*. 


reaklev,  Tipton.' 
3  liplon. 


miN 


f IRE-RESISTING  FLOORS.  RO Of S^*  STAIRCASES 


TME.KLEINE    PATENT    FIRE-RESISTING     FLOORING    SYNDIGATE'     LTD. 
s^«i^*«t  153-156.  HIGH  HOLBORN.  LONDON.  W.C.  euMUcAaC  is' 
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APPOINTMENTS   OPEN. 


BOROUGH  OF  HERTFORD. 
The  Corporation  of  Hertford  invite  applications 
r  the  appointment  of  a  Surveyor  and  Engineer  for 
le  Borough.  He  will  be  required  to  reside  within 
le  Borough,  to  devote  the  whole  of  his  time  to  the 
uties  of  the  office,  and  not  to  engage  in  private 
ractice.  Salary  £350  per  annum  and  disbursements, 
ith  furnished  offices,  fire  and  light,  free  from  rates 
Qd  taxes.  One  Clerk  provided  by  the  Corporation. 
he  successful  candidate  will  be  required  to  take 
his  duties  within  5  weeks  from  notification  of 
pjKjintment,  to  enter  into  an  agreement  to  perform 
le  same,  and  to  give  one  month's  notice  to  terminate 
s    appointment.    The    population    of    the    Borougli 

1911  was  10,383,  and  the  area  is  1,134  acres.  The 
oi-poration  are  the  owners  of  Waterworks,  Covered 
[arket  and  Corn  Exchange,  Public  Library,  and 
Lher  buildings,  allotments,  &c.,  and  treat  the  sewage 

the  town  chemically.  Applications,  in  candi- 
ate's  own  handwriting,  must  state  age,  marital 
jndition,  qualifications,  present  occupation  and 
ast  experience  (especially  in  road  making  and 
eeping  accounts),  and  accompanied  by  not  more 
lan  three  testimonials  of  recent  date,  must  reach 
Town  Clerk  at  The  Castle,  Hertford,  on  or 
afore  the  11th  December,  1915,  from  whom  a  printed 
atemeut  of  the  duties  and  terms  of  appointment 
lay  te  obtained,  or  the  same  will  be  sent  by  post 
receipt  of  a  foolscap  envelope,  stamped  and 
idressed.  Notice  will  be  given  to  every  candidate 
quired  to  attend  before  the  Council,  third-class 
lihvay  fare  being  allowed.  Canvassing  is  pro- 
bited  and  will  disqualify.  The  Corporation  do  not 
ind  themselves  to  appoint  any  applicant. 

(Signed)    ALFRED    BAKER, 

Town   Clerk. 

Town   Clerk's  Office, 
The  Castle^ 
Hertford. 


November   19,   1915. 


(2,771) 


PUDLO 


M.\KES       CEMENT      WATERPROOF. 

Used  by  many  Railway  Companies 
and  Corporations,  and  by  the  British 
Government   in  many  Departments. 

Failure  to  waterproof  impossible. 
Inexpensive  and  simple   in  use. 

Easy  to  mix — a  powder  with  powder. 

FOR  OAMP  WALLS, 
FLOODED  CELLARS, 
AND   FLAT  ROOFS. 

Lightens  Architects'  Responsibilities. 


BRITISH!    It  always  has  been  British 


ROAD  IVIAKINfG 

REINFORCE    CONCRETE    ROADS    WITH 

METAL 


-.■rT 


POET    TALBOT:    Eoadway  over  Colli,  r,  :.         Mr.    Wllliiiru  JttiJlue,  Eiigineor. 

THE     EXPANDED     METAL     COMPANY,     LTD. 

(Patentees   and    Manufaclurers   of   Expanded    Metal.) 

Head   Office:     YORK    MANSION,    YORK     STREET,    WESTMINSTER,    LONDON,    S.W. 
Worhs:     STRANTON    WORKS,    WEST     HARTLEPOOL. 
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UEBAN   DISTKICT   COUNCIL   OF 
PORTLAND. 
TEMPORARY    APPOINTMENT    OF    ENGINEER 
AND  SURVEYOR. 

The  above  Council  invite  applications  for  the  poist 
of  Engineer  and  Surveyor  during  the  temporary 
absence  of  their  present  Engineer  on  War  Service. 

The  person  appointed  will  be  required  to  act  and 
to  carry  out  all  the  duties  appertaining  to  the  office 
of  a  Surveyor  to  a  District  Council,  and  also  Engi- 
neer to  tlieir  Waterworks  Undertaking,  and  to  devote 
the  whole  of  his  time  to  the  service  of  the  Council. 
He  will  be  also  required  to  attend  meetings  of  the 
various  Committees  and  Council  which  are  held  in 
the  evenings. 

One  month's  notice  to  terminate  the  engagement 
to  be  given  on  either  side. 

Applicants  miist  have  had  experience  of  a  Muni- 
cipal Waterworks  Undertaking,  and  in  his  applica- 
tion must  state  age,  qualifications,  previous  expe- 
rience,  and  salary  required. 

No  applicant  eligible  for  the  Services  need  apply. 

Applications,  accompanied  by  not  more  than  three 
recent  testimonials,  must  reach  my  Office  on  or  before 
the  14th  day  of  December  next,  endorsed  "Engineer 
and  Surveyor." 

Canvassing  Members,  either  directly  or  indirectly, 
will  disqualify  a  candidate. 

R.  A.  COLENUTT, 

Clerk  to  the  Council. 

Council  Offices, 
New-road, 
Portland. 

November  30.  1915.  (2,779) 

DUST  DESTRUCTOR.- Manager  Wanted  for 
London  Works.  Hovise,  fire  and  light  provided 
at  Works.  Applications  to  be  sent  in  writing,  with 
two  references,  mentioning  age,  if  married  and 
family,  also  stating  wages  required. — Box  1,549.  office 
of  The  Surveyoe,  24  Bride-lane,  Fleet-street,  E.C. 

(2,777) 


w 


ILTON   RURAL   DISTRICT   COUNCIL. 


WAR    DEPARTMENT— ROADWORK. 


SURVEYOR'S    CLERK. 
The  above  Council  invite  applications  for  a  tem- 
porary Surveyor's  Clerk. 

Experienced  in  keeping  Surveyor's  Accounts  and 
Books.  Send  particulars,  two  references,  and  state 
salary  required,  to 

R.  A.  SKELTON, 
District   Sui'veyor, 
Bemerton, 
Salisbury. 
November  29,  1915.  (2,778) 

APPOINTMENTS   WANTED. 

T (ENGINEER  AND  SURVEYOR  (qualified)  seeks 
-^  Appointment,  home  or  abroad.  Twenty  years' 
Municipal  experience;  expert  draughtsman,  leveller, 
and  sanitarian.  Excellent  references. — Box  1,550, 
office  ot  The  StFEVETOR,  24  Bride-lane,  Fleet-street, 
E.C.  (2,782) 

TENDERS   WANTED. 

1\/rETR0P0LITAN    BOROUGH    OF 
^-^  WANDSWORTH. 

TENDERS  are  invited  for  the  PURCHASE  of  a 
10-ton  Aveling  and  Porter  STEAM  ROAD  ROLLER. 
The  Roller  can  l>e  seen  on  application  at  Clapham 
Depot,  374a  Wandsworth-road,  Clapham,  any  day 
between  the  hours  of  9  a.m.  and  4  p.m.  (Saturday 
9  a.m.  to  1  p.m.). 

Tenders  to  be  sent  to  the  undersigned  not  later 
than  Monday.  December  13th  next. 

P.  DODD, 
Borough  Engineer   and   Surveyor. 
215   Balham   High-road, 
London^  S.W. 

November  26,  1915.  (2,776) 
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QUISITES 


1)  I  A  P  H  R  .\  G  M 
PUMP  for  trenches, 
excavating,  &c. 


of  every  description,  iucluding  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and      Road  -  roller    Stores         .... 

for    Borough    Engineers   and 
Surveyors.    

We  can  supply  YOUR  requirements  promptly  and  at 
reasonable  prices.  .  Write,  'phone,  wire  or  call. 
A  copy  of  our  736  pp.  CATALOGUE  will  be  gladly 
sent    upon     receipt    of    application    ou    business    form. 


^^. 


W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street^     London^     S.E. 


"  Penberthy  "  Automatic 
CELLAR  DRAINER  for 
removing  "  flood  "  troubles, 


•'Penberthy*'    INJECTORS, 

Automatic  and  Autopositive. 

for  high,    medium,    or    low 

pressure  boiler  feeding. 


Supplied  complete  v/ith  specially  selected  MALACCA    CANES,  fitted  with  ordinary 
Brass  Interchangeable   Joints.  Also  with  the  "FERRET"  or  other 

patent  LOCKFAST  JOINTS. 


Coutrictof  s  to  H.M,  Government,  Principal  Railway  Companies, 
Borough  Councils,  and  Municipalities  throttghout  tte  World. 

IN  USE  SY  EMINENT  SANiTARY  EXPERTS  EVERYWHERE. 


F^«    are    specialists    in    DRAIN    CLEANING    and    TESTINe 
APPLIANCES.     Catalsgas  en  application. 


'- 1  j^ati^T-av^eMP^jc  -j 


DAKESREAD,  ROBEY  &  00.,  Caroba  Works,  WOOD  GREEN,  LONDON,  N. 


Telesraphie    Addrassi   XSPLBNDOUR,    LONDON.' 


TelooWona  Numl>cira>  Palmers  Qre«n,  asS  A  cse. 
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Minutes  of  Proceedings. 


Sewage  Disposal 
by  Dilution. 


Although  this  method  of  dis- 
posal has  been  thoroughlj' 
investigated  by  the  Royal  Com- 
mission on  Sewage  Disposal  and  described  in  gi'eat 
detail  in  its  repoi"ts,  we  think  we  are  justified  in 
stating  that  in  no  place  have  the  principles  of  the 
processes  through  which  the  sewage  passes  under 
this  method  of  treatment  been  so  concisely  stated 
and  so  eleai-ly  described  as  in  the  paper  which 
was  read  by  Dr.  W.  E.  Adeney  at  the  meeting  of 
the  Institute  of  Sanitary  Engineers  last  week. 
Those  oi  our  readei-s  who  ai-e  interested  in  this 
subject  will  find  this  paper,  which  is  printed  on 
another  page,  worthy  of  careful  study.  Tlie  first 
point  which  is  brought  out  by  Dr.  Adeney  is  that 
the  quantity  of  dissolved  oxygen  available  in  the 
diluting  water  must  be  ample  for  the  pui-pose  of 
fully  oxidising  the  organic  impurities  in  the 
sewage  effluent,  while  still  leaving  sufficient  to 
support  fish  life.  It  is. quit©  evident  that,  while 
these  conditions  may  exist  in  some  cases  in  this 
country,  they  are  so  few  that  this  method  of  dis- 
posal is  unlikely  to  come  into  general  use.  At 
the  same  time  there  are  undoubtedly  places  where 
sewage  effluents  discharged  into  large  bodies  of 
river  water  are  purified  to  an  unnecessarily  high 
degi'ee,  and  the  outlay  of  considerable  amounts  of 
public  money  might  have  been  avoided  if  this 
method  of  disposal  had  been  more  thoroughly 
understood  a  few  years  ago. 

The  second  point  which  stands  out  prominently 
in  the  paper  is  the  importance  of  removing  from 
the  sewage  the  greatest  possible  amount  of  its 
organic  matters  in  suspension.  In  dealing  with 
this  subject  on  previous  occasions  we  have 
emphasised  this  factor,  as  so  many  cases  have 
occurred  where  trouble  has  arisen  from  the  dis- 
charge of  crude  sewage,  and  it  has  been  found 
that  this  was  due  aJmost  entirely  to  the  de- 
oxygenating  effect  of  deposits  of  sewage  solids  on 
the  bed  of  the  river  or  harbour  into  which  the 
sewage  was  discharged.'  Dr.  Adeney  apparently 
assmnes  that  a  considerable  amount  of  solids  may 
be  present  in  the  sewage  effluent  if  they  are  carried 
away  with  the  flow  of  the  stream  and  not  allowed 
to  accumulate  permanently  in  any  particular 
spot.  The  difficulties  of  arranging  the  point  of 
discharge  into  a  river  so  that  these  conditions 
shall  be  fulfilled  at  all  times  are  so  gi'eat,  and  the 
possibility  of  ensuring  that  the  amount  of  solids 
in  suspension  in  the  effluent  shall  at  all  times  be 
uniform,  so  remote,  that  we  believe  it  will  be 
found   necessar\'  to  make  provision   for  securing 


the  maximum  removal  of  solids  in  suspension  in 
all  eases.  When  once  deposits  of  sewage  solids 
are  formed  at  the  bottom  of  a  river  or  harbour,  it 
is  often  impossible  to  remove  them  except  at  great 
expense,  and  a  long  time  must  elapse  before  their 
effects  upon  the  diluting  water  will  disappear. 
The  tliird  point  in  Dr.  Adeney 's  paper,  which 
appears  to  us  to  be  of  great  importance,  is  the 
statement  that  when  sewage  in  a  putrescent-  state 
is  dischiu-ged  into  a  river,  the  anaerobic  products 
it  contains  possess  a  great  affinity  for  the  dissolved 
oxygen,  which  is  thus  rapidly  e.Khausted,  whereas 
if  the  sewage  were  in  a  fresh  condition  it  would 
be  carried  for  some  time  in  the  river  without 
causing  any  appreciable  reduction  in  the  dissolved 
oxygen  content.  It  is  thus  obvious  that  in 
designing  tanks  for  the  removal  of  the  solids  in 
suspension  care  must  be  taken  to  prevent 
anaerobic  conditions  arising,  and  this  v.411 
necessitate  new  developments  in  the  construction 
of  such  tanks.  Fortunately,  the  tendency  duiung 
recent  years  has  been  to  depart  from  the  earlier 
formula  for  septic  tanks  and  to.  reduce  the  capa-"" 
city  of  settling  tanks  in  some  cases  to  twelve 
hours'  flow  or  even  less.  In  fact,  in  some  quarters 
it  is  being  recognised  that,  when  special  attention 
is  given  to  the  design  of  such  tanks,  especiaJly  in 
connection  with  the  inlets  and  outlets  and  the 
depth,  the  required  removal  of  solids  in  sus- 
pension can  often  be  effected  by  a  retention  period 
of  two  to  four  hours,  so  that  if  the  sewage  arrives 
at  the  outfall  in  a  fresh  condition  the  process  of 
sechmentation  will  not  set  up  anaerobic  con- 
ditions. In  places  where  the  sewage  is  already 
in  a  putrescent  condition  before  it  reaches  the 
tanks,  it  is  clear  that  a  fresh  effluent  cannot,  be 
produced,  and  in  such  cases  the  required  amount 
of  dissolved  oxygen  in  the  diluting  water  will  be 
much  greater  than  if  the  sewage  were  in  a  fresh 
condition. 

It  is  evident  from  the  foregoing  that  the  several 
factors  we  have  discussed  must  be  taken  into 
account  when  considering  the  adoption  of  this 
inethod  of  disposal,  and  that  engineers  will  not  be 
in  a  position  to  recommend  lightheaa-tedly  the 
spplication  of  t.his  system.  So  far  as  this  country 
is  concerned,  the  number  of  rivers  with  a  large 
minimum  flow  of  highly  oxygenated  water  is  so 
small,  and  the  number  of  cases  in  which  the  only 
available  outlets  for  sewage  effluents  consist  of 
small  rivers  or  streams  is  so  large,  that  in  the 
majoi'ity  of  schemes  it  will  still  be  necessary  to 
provide    fi\tev<  and    all  other  possible    means  of 
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securing  liighly  puritied  effluents.  While,  tliere- 
fore,  it  is  very  desirable  that  disposal  by  dilutiou 
should  be  thoroughly  discussed,  and  that  all  the 
information  available  with  regard  to  it  should  be 
disseminated  for  the  benefit  of  engineers  who  may 
be  in  a  position  to  utilise  this  system,  it  is  very 
important  that  local  authorities  and  others  who 
may  have  to  provide  sewage  disposal  works  should 
not  become  isossessed  of  the  idea  that  filters  are 
unnecessary,  and  that  disposal  by  dilution  alone 
is  sufficient  in  aJl  cases. 


T^    i„^>'«..*.  J^u    our    last    issue    we   were 

The  institute         ,  i     ,  j.i      i^  ,.■ 

f  A  h"t  ators      '  announce  the  formation 

of  this  body,  the  latest  addition 
to  the  number  of  professional  societies  formed  in 
the  interests  of  a  constituency  of  specialists. 
This  institute  was  founded  in  March  last  at  the 
instance  of  members  of  those  professions  whose 
servic-es  axe  usually  invoked  for  the  pm'pose  of 
acting  as  arbitrators  in  commercial  matters,  in 
references  under  pai'tuership  agreements,  building 
and  other  trade  contracts,  with  a  view  to  their 
coi-poi-ate  association,  both  for  their  own  benefit 
and  in  the  interest  of  the  general  public.  For 
many  years  past  there  has  been  an  increasing 
tendency  to  submit  disputes  of  the  kinds  named 
to  arbitration,  and  to  remove  them  from  the 
domain  of  the  law  comi:s,  and  this  in  spite  of  the 
fact  that  the  ecoaomy  for  which  the  parties  were 
entitled  to  look  has  by  no  means  been  realised  in 
everj-  case.  With  a  gi'eater  degree  of  eificiency 
on  the  part  of  those  who  imdertake  the  duties  of 
arbitrator,  this  method  of  settling  disputes  will 
doubtless  become  even  more  popular.  However 
eminent  the  arbitrator  may  be  in  the  work  of  his 
own  profession,  it  is  evident  other  qualities  are 
also  requii'ed  for  the  proper  discharge  of  his 
difficult  task.  To  begin  with  he  must  possess  a 
thorough  knowledge  of  the  law  as  it  affects  his 
own  powers  and  duties  in  the  office  which  he  has 
undertaken.  Again,  although,  of  course,  he  need 
not  be  a  lawyer,  he  must  at  least  have  a  good 
acquaintance  with  the  laws  of  evidence,  the  rules 
for  the  construction  of  contracts  and  vratten 
documents,  while  it  is  essential  that  he  should 
possess  the  judicial  instinct  in  a  thorough  degree. 
To  put  the  matter  shortly,  he  must  be  so  qualified 
as  to  prevent,  if  possible,  the  arbitration  being 
merely  a  basis  upon  which  may  be  subsequently 
founded  long  and  difficult  legal  proceedings.  One 
of  the  main  objects  of  the  institute,  therefore,  is 
to  secure  for  its  members  an  opportunity  for  the 
acquisition  of  every  kind  of  knowledge  which  an 
arbitrator  ougiit  to  possess.  .The  institute,  of 
v^hich  Lord  Headley  is  the  president,  has  made 
a  most  promising  start,  and  under  the  guidance 
of  a  thoroughly  representative  council  it  may 
confidently  be  expected  to  accomplish  really 
useful  and  necessary  work  towards  the  achieve- 
ment of  the  objects  it  has  in  view. 

Wliatever  may  be  the  reason. 
Maisonettes.  there  can  be  no  doubt  that  there 
is  at  the  present  time  a  growing 
tendency  towards  the  disuse  of  the  large  town 
residences  that  were  so  popular  a  generation  ago. 
It  may  be  that  the  cause  is  to  be  found  partly  in 
difficulties  connected  with  domestic  service,  in 
the  reduction  of  middle-class  incomes,  or  in  the 
influence  of  the  motor  car;  but  with  this  the 
property  owner  has  little  concern.  He  is  faced 
with  the  result  and  with  the  problem  of  how  to 
render  his  empty  jirofierty  remunerative  under  the 
new  conditions — a  problem  that  is  being  success- 
fully solved  in  many  cases  hj  conversion  into 
maisonettes.  The  architectural  and  business 
aspects  of  this  conversion  were  considered  in  a 
verj-  interesting  paper  which  was  read  before  the 
Society  of  iVi-cliitects  last  night  by  Mr.  Herbert 
-Frevberg,  f.s.i.     The  leaseholder  who  desires  to 


tm-ii  his  property  into  maisonett-es  is  usually-  faced 
with  the  preliminary  difficulty  of  getting  relief 
from  covenants  which  prevent  him  from  inter- 
fering in  imy  way  \\ith  the  structure.  In  some 
instances  the  necessary  licence  can  only  be 
obtained  on  payment  of  an  increased  ground  rent, 
thus  placing  an  initial  and  unjust  financial  burden 
on  the  proposed  scheme.  Handicaps  may  also  be 
imposed  in  consequence  of  building  by-laws  not 
intended  to  apjily  to  such  cases  when  they  were 
drafted,  and  by  a  disposition  on  the  part,  of  some 
rating  authorities  unduly  to  increase  the  assess- 
ments of  converted  properties.  Even  if  these 
difficulties  can  be  successfully  siu'mounted,  the 
architectural  problem  that  has  to  be  faced  is  not 
a  simple  one. 

Mr.  Freyberg  recommends  a  drastic  treatment 
of  the  structure  by  which  it  may  be  tiioroughly 
adapted  to  its  new  use,  and  the  detailed  estimate 
which  he  gives  certainly  shows  a  good  return  on 
what  at  first  sight  appears  to  be  a  vei-j'  lai'ge  out- 
lay. Dealing  with  the  structural  difficulties,  he 
points  out  that  the  most  important  is  probably 
that  of  the  stairs.  Then  there  is  the  question  of 
sanitation,  which  must  be  so  designed  that,  while 
on  the  one  hand  the  provisions  of  the  Public 
Health  Acts  and  by-laws  ai'e  not  infringed,  on  the 
other  hand  convenience  of  arrangement  is  studied, 
and  the  whole  system  is  so  designed  as  to  obtain 
a  maximum  of  economy.  In  dealing  with  the 
problem  of  the  basement  it  is  suggested  that  tlie 
best  plan  is  to  ignore  it  altogether  for  letting  pur- 
poses, and  to  retain  it  for  a  resident  caretaker 
with  provision  for  central  heating  and  contuiuous 
hot  water.  The  maisonette  is  undoubtedly  increas- 
ing in  popularity',  and  for  the  man  of  moderate 
means  has  cert^ain  advantages  which  neither  the 
house  nor  the  flat  can  offer.  For  example,  the 
resident  can  live  in  a  good  neighbom^hood  at  a 
rent  which  is  comparatively  low,  and  at  tbe  same 
time  inclusive,  while  his  liability  for  repairs  is 
strictly  limited  and  easily  calculated.  Mr. 
Freyberg  "s  paper  is  of  great  practical  value  at  the 
present  time,  and  will  be  read  with  interest  and 
profit  by  all  architects  who  are  concerned  with 
the  problem  with  which  it  deals. 

*  *  * 

.  From  the  Leeds  Corporation 

Sswaee^DisDosal      ^^""^u^l    I'^Port    for    the    year 
sewage  Disposal.    ^^^^^     ^,^^^_^^     .^^     ^g^^^     .^ 

appeal's  that  the  result  of  the  work  of  sewage 
disposal  has  been  to  reduce  the  cost  vei-y  slightly 
compared  \\dth  the  cost  of  the  previous  year  when 
calculated  per  1,000,000  gallons,  but  that  the 
total  cost  was  slightly  in  excess  of  the  previous 
year  owing  to  the  fact  that  the  volume  was  higher. 
Up  to  the  present  the  chief  aim  has  been  to  remove 
the  maximum  amount  of  suspended  matter  in  the 
sewage  in  order  to  prevent  it  being  discharged  into 
the  river  Aire.  The  average  amoimt  of  suspended 
solids  removed  from  tlie  crude  sewage  amounted 
to  89"1  per  cent,  which  must  be  recognised  as  a 
favourable  result.  On  the  other  hand,  it  is 
admitted  that  any  further  purification  can  only  be 
effected  by  filtration,  and  the  necessary  works  for 
this  purpose  were  authorised  by  the  Sewage  Works 
Extensions  of  the  Leeds  Act  of  1908.  Unfortu- 
nately, the  outbreak  of  war  has  seriously  interfered 
with  the  normal  progress  of  constructing  these 
works.  Although  it  was  found  impracticable 
entirely  to  suspend  all  operations,  only  those 
works  which  were  most  urgently  requhed  were 
pi'oceeded  with,  during  the  latter  part  of  the  period 
under  review",  with  the  result  that  the  total  capital 
expenditure  of  these  works  during  the  year 
amounted  to  £72,389,  as  compared  with  the  esti- 
mated expenditure  of  £135,000. 

In  connection  with  the  trade  effluents,  it  is  inte- 
resting to  note  that  recent  investigations  show 
that  the  total  number  of  manufacturers'  in-emises 
connected  to  the  sewers  in  Leeds  is  159,  and  that 
the  estimated  volume  of  trade  eifiuent  discharged 
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into  the  sewers  per  tweufcy-four  houi-s  is  3,786,492 
gallons,  which  represents  24  per  cent  of  the  total 
average  daily  flow  of  sewage.  Further,  there  are 
now  in  operation  114  settling  tanks  for  preliminary 
treatment  up6n  maniif acturei-s '  premises,  and 
sixty-three  of  this  number  are  now  under  the 
control  of  the  corporation,  in  so  far  as  the  regu- 
lation of  flo«'  is  concerned,  by  means  of  manholes 
fitted  with  locked  inspection-chamber  covere,  the 
keys  of  which  ai-e  kept  in  charge  of  the  sewerage 
department.  Incidentally  it  may  be  mentioned 
that  fomleeu  of  the  office  staff  of  the  engineer's 
department,  and  ten  of  the  sewage  works  staff, 
joined  his  Majesty's  Forces  since  the  outbreak  of 
the  WAT.     This  constitutes  a  good  record. 


The  Benefits  of 
Town  Planning. 


At  the  recent  annual  general 
meeting  of  the  Institution  of 
-Municipal  Engineers  Mr.  W. 
Louis  Carr,  the  surveyor  to  the  Euislip-North- 
wood  Urban  District  Council,  submitted  a  most 
interesting  paper,  in  wliich  he  described  some  of 
the  principal  benefits  tliafc  have  been  derived  by 
that  district  from  the  adoption  of  a  to\\"n  planning 
scheme.  The  period  of  twelve  months,  during 
which  claims  for  com])cnsation  and  betterment 
had  to  be  lodged,  having  expired,  he  was  able  to 
deal  specifically  witli  these  matters.  It  appears 
that  only  four  claims  for  compensation  were 
received,  and  that  two  of  these  have  practically 
been  disposed  of.  Thirteen  claims  wove  made  for 
bettennent,  and  it  is  expected  that  the  receipts 
from  this  source  ^^•ill  exceed  considerably  tlie 
amount  originally  anticipated.  In  regard  to  the 
line  of  streets,  a  very  important  decision  of  the 
Local  Govennnent  Board  was  rcfeired  to.  In  the 
original  scheme  two  alternative  routes  were  shown 
for  a  proposed  new  road,  but  the  Board  held  that 
this  could  not  be  done,  and  that  a  definite  lino 
must  be  fixed.  The  scheme  provides  for  a  relaxa- 
tion of  the  by-la\^•s  in  the  case  of  new  short 
streets,  and  in  regard  to  width  aoad  consti'uction 
where  land  for  open  spaces  is  set  apai't,  or  wide 
streets  are  provided,  or  wlierc  streets  are  fonned 
around  quadrangles.  In  all  of  these  cases  the 
experience  already  gained  shows  tliat  both  the 
council  and  the  owners  are  satisfied  that  they  are 
not  only  unlikely  to  be  a  burden  on  the  rate- 
payers, but  that  they  are  more  economical  to 
construct,  sewer,  light,  and  scavenge.  Another 
incidental  matter  of  some  interest)  is  the  compara- 
tively Uu'ge  luimber  of  highways  tliat  ai-e  to  be 
diverted  and  stopped  up  imder  the  scheme.  The 
interests  of  the  public  are  guarded,  inasmuch  as 
the  old  highways  are  (o  remain  until  certain  nvw 
streets  i">r  footways  liave  been  coiistnicted  to  the 
satisfaction  of  the  coimcil  and  opened  up  for  public 
traffic.  At  the  sajne  time  the  complicated  and 
expensive  procedure  of  obtaining  an  order  of 
Quarter  Sessions  in  each  case  is  avoided.  Mr. 
Louis  Carr's  paper  as  a  whole  was  of  great  irte- 
rest,  inasmuch  as  it  dealt  with  a  scheme  which 
is  in  a  comparatively  advanced  stage. 
*  *  * 

Stoke  Officials     ,,  ''''"'    Perennial   squabble   over 
the  cost  of  convevances  tor  sur- 
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veyors  and  their  assistants  has 
broken  out  at  Stoke-on-Trent, 
where  the  Highway's  and  Plans  Committee  sub- 
mitted a  proposal  that  an  allowance  of  £50  per 
annum  should  bo  made  to  each  district  surveyor 
for  travelling  expenses,  in  consideration  of  which 
he  was  to  provide  and  maintain  in  an  efficient 
manner  a  motor  cycle  with  a  sidecar,  to  be  used 
in  connection  with  his  work.  The  chairman  of 
the  committee,  in  evident  anticipation  of  a  keen 
opposition,  explained  the  recommendation  at  some 
length,  and  we  gather  from  his  statement  that  a 
great  deal  of  extra  M-ork  had  been  pla<jed  upon 
the  two  district  surveyors  concerned  by  enlist- 
ments from  the  staff,   and  that  from  this  cause 


and  the  doing  away  with  horses  and  traps  a  saving 
of  £350  a  year  would  be  effected,  as  against  the 
£100  per  annum  which  was  involved  in  the  com- 
mittee's proposition.  The  opposition,  while 
numerically  strong,  was  as  usual  woefully  weak 
and  somewhat  petty,  not  to  say  mean  in  argu- 
ment. Were  the  motor  cycles  to  be  used  for  their 
own  enjoyment  by  the  officials  ?  was  asked  by  one 
councillor,  who  had  his  eye  suspiciously  upon 
tlio  sidecars.  It  was  explained  that  the  sidecars 
were  suggested  by  the  borough  sm-veyor  purely  on 
tho  ground  of  safety.  Another  member  looked 
upon  the  proposal  with  all  the  awe  of  a  "  daJiger- 
ous  precedent, "  and  the  same  gentleman  threw 
out  the  amiable  hint  that  ' '  if  those  gentlemen 
desired  to  be  economical  those  motor  cycles  might 
not  be  used  as  they  ouglit  to  b©.  "  It  was,  it  may 
be  allowed,  souhwliMi  more  generous  for  the  same 
speaker  to  pro|>ii<('  ilml  when  the  stu-veyors  were 
going  short  distances  "  they  could  jump  on  a  ear 
and  get  there  nuich  quicker,"  though  he  did  not 
explain  why  if  cycle  car's  were  useful  and  desir- 
able for  long  distances  they  should  be  ruled  out 
for  short  distiuiees.  After  all  the  main  question, 
apart  from  inconsequent  side  issues,  was  how  tlie 
officials  \^-6re  to  cover  200  miles  of  streets  to  tho 
best  advantixgo,  and  this  haiijiilx  was  answered  in 
favoiu-  of  the  cycle  cars  by  the  \n(,-  n(  tliirty-sevon 
against  twenty-eight  members  of  Hie  t<:i\Mi  I'liuncil. 


An  excellent  sign  of  the 
War-time  Economy,  spirit  in  which  municipal  engi- 
neers are  facing  the  new  con- 
ditions whicli  tlie  war  necessarily  imposes  on  the 
work  of  their  departments  is  to  be  found  in  the 
number  of  papers  dealing  with  possible  economies 
which  have  recently  been  submitted  to  pro- 
fessional societies.  The  latest  to  come  under  oiu- 
notice  was  read  last  Saturday-  by  Mr.  Eley,  the 
engineer  and  surve\'or  to  the  Newmarket  Urban 
District  Council,  at  an  Eastern  Sub-District 
meeting  of  the  Institution  of  Municipal  and 
County  Engineers.  It  was  inevitable  that  many 
f)f  tlje  ])oints  with  which  he  dealt  should  have 
been  partly  anticipated  in  earlier  papers,  but  in 
some  cases  his  suggestions  wore  quite  new.  Take 
tlio  case  of  public  parks  and  pleasure  grounds  as 
an  example.  He  pointed  out  that  a  double 
(K'onomy  may  be  effected  in  regard  toi  flowering 
plants  and  sln-ubs,  ina.smuch  as  a  substantial 
reduction  in  their  number  would  probably  also 
mean  the  possibility  of  doing  with  fewer  attend- 
ants. Moreover,  grass  can  be  prepared  and 
allowed  to  grow  for  hay,  the  council  using  \^'hat 
(•hoy  require  and  selling  the  remainder.  Another 
useful  heading  with  which  Mr.  Eley  dealt  was  "  In 
tlie  riffice."  We  are  convinced  that  if  every 
member  and  official,  from  tho  liighest  to  the  lowest, 
\\-ere  thoroughly  unbucd  with  the  spirit  of  real 
economy,  groat  savings  of  public  money  could  be 
effected  apart  from  the  curtailment  of  any  definite 
service. 


Local  Sanitary  Labour. — In  the  House  of  Coinmons 
nil  tlie  2iiJ  iiist.  the  President  of  the  Local  Government 
Board  was  asked  whether  his  attenHon  linfl  li/cn  dmwn 
to  the  serious  position  in  whicli  cle.-iii-iiiL;  ih  |' ii  i  iii>  iils 
of  local  authorities  were  being  placed  b.v  tin  d.  |.li  lidn 
of  labour  for  the  collection  and  disjiosal  of  lumseholrl 
refuse,  including  the  contents  of  privies  and  middens  ; 
and  whether  he  would  take  steps  to  ensure  that  an 
essential  minimum  number  were  retained,  so  as  to 
prevent  the  outbreak  of  epidemics  arising  from  in- 
sanitary conditions.  The  Parliamentary  Secretary  to 
the  Local  Government  Board  (Mr.  Hayes  Fisher),  who 
replied,  said  it  was  obvious  that  a  certain  staff  was 
necessary  for  the  performance  of  essential  sanitary 
work.  If  men  engaged  on  this  work,  who  could  not 
be  rejdaced,  were  attested  under  the  new  recruiting 
scheme  a  claim  should  be  made  before  the  local 
tribunal  for  their  relegation  to  later  groups.  This 
procedure  was  not,  however,  applicable  to  the  case  of 
men  who  resigned  their  places  under  the  local  autho- 
rity to  enlist  or  take  up  other  work. 
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lecent  Improvements  in  the  Construction 
CuStivation  Tanl(s. 


By    W.   D.    SCOTT   MONCRIEFF, 


I'.u.s.i.,   Past-President. 


A  description  of  the  ''  Cultivation  "  tank  appeared 
in  the  Pall  Mall  Gazette  of  September  24,  1892^  and 
tliis,  I  believe,  was  the  first  that  the  general  public 
ever  read  about  the  bacterial  purification  of  sewage. 

It  would  fill  volumes,  shelves  of  volumes,  to  tell  the 
whole  st-ory  of  what  has  occurred  during  the  many 
years  that  have  since  passed  in  connection  with  the 
subject  of  sewage  disposal,  but  I  have  never  had 
reason  to  go  back  upon  the  principles  I  advocated 
from  the  very  first  as  the  e.^^sentials  to  success. 
These  were  clearly  stated  in  the  paper  I  read  at 
the  Sanitary  Congress  in  Birmingham  in  1898. 

The  chief  element  of  importance  then  inculcated 
was  that  the  bacterial  processes  should  be  zonal  in 
their  action,  and  that  the  progressive  changes  which 
occur  in  the  conversion  of  organic  substances  into 
these  inorganic  or  mineralised  equivalents  should 
be  made  with  the  greatest  possible  uniformity.  The 
reason  for  this  conclusion  was  to  be  found  in  an 
observation  of  what  occurs  in  the  operations  of 
Nature,  where  tbe  process  is  continually  at  work, 
and  where  jjutrefactive  fermentation  is  the  usual 
preliminary  to  final  oxidation. 

It  is  obvious  that  in  these  beneficent  operations 
there  must  be  progressive  changes  in  the  chemistry 
of  the  food  supply,  and  tbat,  as  the  work  of  purifi- 
cation goes  on,  there  must  be  corresponding  changes 
in  the  kinds  of  organisms  that  contribute,  in  dif- 
ferent stages,  to  the  final  result. 

What  confirmed  me  in  the  importance  of  main- 
taining successive  zonal  survival?,  in  keeping  with 
zonal  changes,  was  the  fact  that  the  Ashtead  ex- 
periments established  these  favourable  conditions  and 
gave  results  incomparably  higher  than  those  derived 
from  processes  that  ignore  them.  The  figure  of  9 
parts  of  nitric  nitrogen  per  100,000,  obtained  from 
ordinary  domestic  sewage,  will  always  speak  for 
itself.  Schemes  that  have  overlooked  the  importance 
of  these  zonal  conditions  have  l>een  the  subject  of 
endless  discussion  and  examination ;  but  for  the 
most  part  they  may  now  be  included  in  the  literatui-e 
of  failure. 

ZONAL    ACTION. 

I  shall  now  say  a  few  words  about  the  practical 
interpretation  of  the  word  "zonal."  To  give  effect 
to  zonal  action,  we  nnist  presuppose  the  existence 
of  colonies  ot  organisms,  each  established  upon  suit- 
able media,  such  as  the  surfaces  of  gravel  in  down- 
ward trickling  filters,  or  large  flints  in  "  cultiva- 
tion "  tanks  having  an  upward  flow.  The  ijresence 
of  these  organisms  in  groups,  differentiated  by  the 
changing  character  of  their  environments,  represent 
the  survival  of  the  fittest  in  successive  stages,  and 
this  was  fully  i^roved  in  my  Ashtead  experiments. 
They  not  only  existed  in  series,  but  by  disarranging 
the  series  the  whole  process  was  arrested  until  they 
had  time  to  readjust  themselves.  That  was  in  the 
downw-ard  filters.  Tlie  question  arises  as  to  whether 
there  is  anjfthing  to  justify  the  sui^position  that 
zonal  action  in  the  preceding  putrefactive  fermenta- 
tion is  less  essential  than  it  is  in  the  oxidising  fer- 
mentation that  should  follow  it.  There  is  no  reason 
for  any  .such  supposition,  and  any  violent  disturbance 
in  the  life  history  of  the  organisms  of  putrefaction 
by  reverting  to  aeration  at  intervals,  or  by  any  other 
kind  of  irregularity,  is  just  as  unfavourable  to  the 
work  of  progressive  mineralisation,  as  has  been 
proved  in  the  case  of  the  downward  filters. 

It  should  be  explained  that  the  process  of  down- 
ward filtration  is  more  easily  arranged  than  the 
upward  movement  of  sewage  in  a  cultivation  tank. 
If  the  sprinkling  is  regular,  with  regular  intervals 
of  time  between  each  distribution,  the  rest  follows 
automatically,  and  the  successive  colonies  of  nitrify- 
ing organisms  are  supplied  with  nutriment  that 
changes  in  each  successive  layer  of  the  filtering 
media.  In  the  upward  movement  of  sewage  in  a 
"cultivation"  tank  it  is  not  so  easy  to  supply 
similar  conditions.  If  there  are  any  irregularities  in 
the  flow,  or  any  part  of  the  tank  in  which  no  regular 
flow  occurs  at  all,  the  otherwise  favourable  condi- 
tions may  be  very  quickly  upset.    Wlien  this  occurs 

*  Paper  read  yesterday  at  the  fourteentli  annual  general  meeting  of 
the  Association  of  Managers  of  .Sewage  Disposal  Works. 


there  is  no  remedy  available,  and  the  conditions  are 
apt  to  become  increasingly  unfavourable,  even  to  the 
point  of  absolute  failure.  In  the  original  cultivation 
tank,  \vhicli  you  will  find  illustrated  in  text-books, 
the  sewage  is  delivered  into  a  central  channel 
covered  with  an  iron  grating  at  the  bottom  of  the 
tank,  and  from  this  the  sewage  passes,  discharging 
upwards  and  laterally,  through  large  flints,  into  open 
channels  constructed  on  each  side  of  the  tank.  In 
the  improved  arrangement,  which  is  the  subject- 
matter  of  the  title  of  this  paper,  the  tank  has  a  level 
l)erforated  false  floor,  and  the  sewage  passing  under 
this  floor  moves  upwards  to  the  level  of  a  series  of 
4-in.  land  drains  laid  in  lines  2  ft.  6  in.  apart,  which 
pass  through  the  further  wall  of  the  tank,  and  dis- 
charge into  a  channel  that  con\'eys  the  effluent  to 
the  distributors  of  the  downward  filters. 

The  object  of  this  arrangement  is  to  avoid  all 
irregularities  of  flow,  so  that  the  hydrolytic  action 
should  be  zonal,  just  as  much  as  in  the  case  of  the 
downward  filters. 

EESULTS    AT    CHERTSET. 

It  is  unfortunate  that  the  existing  difficidties  with 
regard  to  labour  and  the  delivery  of  materials  have 
made  the  progress  of  tlie  work  at  Chertsey  painfully 
slow,  and  I  would  not  have  ventured  to  read  this 
paper  if  it  had  not  been  that  one  or  two  results  have 
been  obtained  that  are  interesting. 

The  sewage,  at  the  rate  of  about  300,000  gallons  per 
day,  was  passed  through  four  tanks,  each  60  ft.  by 
30  ft.  in  area'  and  3  ft.  in  depth,  converted,  as  just 
deserilied,  into  "cultivation"  tanks.  The  quantity 
of  sludge  left  on  the  floors  of  the  tanks  at  the  end 
of  a  month  amounted  to  7,500  gallons,  or  five-sixths 
of  a  gallon  of  sludge  on  the  floors  per  1,000  gallons  of 
sewage.  By  a  simple  arrangement  of  flushing  the 
sludge,  much  diluted,  can  easily  be  delivered  for 
disposal  on  the  land.  The  other  ixiint  of  interest  is 
the  molecular  instability  of  the  effluent.  I  did  not 
concern  my.self  with  any  other  element  beyond  what 
was  necessary  to  force  a  conclusion  on  this  point  of 
instability,  and  it  was  discovered  in  an  analysis,  from 
which  it  appeared  that  the  oxygen  consumed  figure 
in  the  effluent  fell  automatically  in  eighteen  hours 
from  8-40  to  440  parts  per  100,000.  I  consider  that 
the  district  council  was  justified  in  ordering  dis- 
tributors when  this  unstable  condition  of  the  effluent 
had  been  ascertained. 

And  now  I  must  make  a  few  observations  which 
have  a  very  important  bearing  on  what  I  have 
already  said.  Some  years  ago  I  read  a  paper  with 
the  somewhat  unfortunate  title  of  "  The  Drainage 
Problem  Solved,"  and  the  still  more  unfortunate 
printer's  addition,  for  which  I  was  not  responsible — 
"  by  W.  D.  Scott  Moncrieff."  This  brings  me  to  the 
point  as  to  whether  the  zonal  method,  which  I  have 
endeavoured  to  describe,  is  a  solution  of  the  sewage 
problem  by  bacterial  processes,  or  is  not.  In  the 
ease  of  absolutely  normal  sewage — that  is  to  say,  the 
purification  of  liquids  and  solids  that  have  passed 
through  the  alimentary  canal  of  human  beings — I 
can  confidently  say  that  it  is  not  only  a  solution, 
but  the  only  solution  of  tlie  problem  on  lines  that 
are  obviously  in  keeping  with  those  of  Nature.  To 
contradict  this  statement  is  to  maintain  that  a  truer 
solution  of  the  problem  is  to  be  found  in  disturbing 
the  conditions  favourable  to  the  successive  life  pro- 
ces.ses  of  the  organisms  which  do  the  work. 

I  must  make  a  few  further  observations  that  are 
as  important  as  any.  The  sample  of  effluent  which 
I  now  show  you  has  been  in  this  bottle  for  about 
seven  years  and  speaks  for  itself.  There  can  be  no 
doubts  about  its  molecular  stability  from  a  sewage 
manager's  standpoint,  and  it  w-as  obtained  from  a 
"cultivation"  tank,  followed  by  3  ft.  of  downward 
filtration. 

A  few  days  ago  I  had  a  letter  from  the  county 
surveyor  of  Surrey  saying  that  the  arrangements 
continued  to  work  satisfactorily,  and  I  doubt  if  the 
"cultivation"  tanks  have  been  cleaned  out  since 
the  first  day  that  sewage  was  passed  into  them.  The 
observation  I  now  wish  to  make  is  that  all  this  has 
l>raetical'ly  no  bearing^  or  I  should  rather  say  no 
bearing  in  practice,  upon  the  purification  of  different 
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sewage  under  different  conditions.  This  brings  us 
to  the  questions — (1)  Is  the  treatment  of  sewage  ever 
zonal  in  the  sense  of  what  I  have  described,  and  (2) 
can  it  ever  be  zonal .'  Up  to  the  stage  wlien  the 
sewage  readies  the  disposal  vvoi-ks  its  treatment  is 
anything,  or  everything,  but  zonal.  Where  it  has 
been  exposed  to  the  atmosx>here  in  sewers  it  has 
lieen  absorbing  oxygen  with  avidity.  When  it 
l)asses  into  a  rising  main  it  is  subjected  to  violent 
anaerobic  conditions,  in  which  putrefactive  gases 
are  produced  under  pressure  and  pass  into  solution, 
so  as  to  give  the  liquid  a  maximum  degree  of  offen- 
siveness.  Afterwards,  when  it  is  passed  into  a 
"  cultivation "  tank  during  a  twelve  hours'  flow,  it 
may  be  aUowed  to  remain  there  for  a  ijeriod  that  is 
fatal  to  the  welfare  of  what  I  may  now  speak  of  as 
the  zonal  organisms.  In  other  words,  so  far  as 
l>utrefactive  fermentiition  is  involved,  the  process  is 
violently  irregular  from  start  to  finish. 

All  this  being  so,  you  can  readily  understand  how 
hopeless  it  becomes  when  further  trouble  is  added 
by  faulty  aiTangements  in  the  artificial  appliances 
that  are  apparently  designed,  in  many  cases,  to  make 
matters  worse  instead  of  better.  It  is  true  that  all 
the  anaerobic  changes  that  occur  are  in  the  direction 
of  a  reduction  of  the  organic  contents  of  the  sewage 
to  simpler  molecular  forms;  but  by  aggravating  the 
conditions  that  are  unfavourable  to  hydrolysis,  yon 
arrive  at  more  stable  and  refractory  compounds  that 
either  retard  further  improvement  or  prevent  it 
altogether.  This  is  what  accounts  for  excessive 
quantities  of  organic  sludge  that  ought  to  have  been 
hydrolised  and  for  septic  effluents  that  resist  nitrifi- 
cation. \Miere  it  is  easy  to  provide  zonal  action  in 
sewage  disposal  works,  effect  ought  to  be  given  to 
zonal  action.  There  is  such  a  capacity  for  adjust- 
ment and  accommodation  to  changed  environments 
among  anaerobic  organisms,  and  especially  among 
their  sixires,  that  success  may  in  many  instances 
take  the  place  of  failure,  and  at  no  great  expense  if 
proper  miiform  conditions  are  provided,  such  as  I 
have  described. 

In  conclusion,  I  wish  to  say  that  these  principles 
have  received  little  recognition  of  any  kind ;  but 
perhaps  those  who  are  more  deeply  learned  than 
myself  in  matters  of  sewage  disposal  too  frequently 
fall  into  the  habit  of  persistently  missing  a  quite 
obvious  point.  Later  on,  if  all  goes  well,  I  hope  to 
have  the  privilege  of  reading  a  further  paper  on  the 
results  obtained  from  the  work  when  it  i.s  com- 
pleted at  Chertsey,  and  meantime  I  cannot  conclude 
without  saying  how  much  pleasure  it  has  given  me 
to  meet  you  here  to-day. 


Locomotives  on  Bridges — Berkshire  County  Council 
have  adopted  the  following  by-law:  "A  person  in 
charge  of  a  locomotive  within  the  meaning  of  the 
Ijocomotives  on  Highways  Act,  189G,  shall  not  wil- 
fully cause  or  suffer  the  locomotive,  or  any  loaded 
wagon,  truck,  or  vehicle  drawn  by  such  locomotive, 
to  remain  stationary  upon  any  highway  so  that  any 
wheel  of  the  locomotive,  wagon,  truck,  or  vehicle 
rests  on  a  bridge,  arch,  or  culvert  mentioned  or 
described  in  the  schedule  to  this  by-law,  or  within 
10  ft.  from  the  abutment  of  any  such  bridge,  arch,  or 
culvert." 

Housing  and  Town   Planning  Act  Inspections. — At 

the  last  meeting  of  (Julton  Broad,  Norfolk,  Urban 
District  Council  the  que.stion  of  the  inspections  re- 
quired to  t>e  carried  out  under  the  Housing  and  Town 
Planning  Act  was  discussed,  and  it  was  decided 
that  a  rei>resentat:on  be  made  to  the  Local  Govern- 
ment Board  as  to  the  advisability  of  postponing 
further  inspections  during  the  period  of  the  war, 
having  regard  to  the  shortage  of  labour  and  high 
cost  of  materials,  and  pointing  out  that  these  diffi- 
culties would  tend  to  increase  as  men  were  called  up 
in  connection  with  the  recruiting  scheme. 

Irish  Motor  Licence  Duties  and  Road  Board  Grants. 

—The  County  Bor,,ii-l)  (•oiiiieil  of  Cork,  tlie  i'Vee- 
man's  Journal  state.-,  iln-ided  at  their  meeting  tlio 
other  day  to  ceaije  collecting  the  motor  licence  tax 
at  the  close  of  the  year.  They  had  been  expscting 
a  grant,  and  as  none  will  come  and  the  duty  of  col- 
lecting is  not  mandatory  they  see  no  reason  for  con- 
tinuing a  troublesome  and  expensive  office.  The 
5  per  cent  of  the  amount  levied  that  is  paid  over  to 
the  councils  has  not  been  found  sufficient  to  meet 
the  expenses  of  enforcing  payments  of  the  licence 
duties ;  and  in  the  absence  of  loans  or  grants  from 
the  Road  Board  a  reduced  collection  must  be  ex- 
pected, as  well  probably  as  serious  deterioration  of 
the  roads,  especially   in   military  areas. 


THE  MODERN   DEVELOPMENT  OF  WATER  POWER. 


By  Alphonse   Steiger,   m.inst.c.e. 

On  Monday  evening,  at  a  meeting  of  the  Society 
of  Engineers,  a  paper  was  reiid  by  Mr.  Alphonse 
Steiger,  m.inst.c.e.,  in  which  it  was  stated  that,  the 
modern  development  of  water  power,  mainly  due  to 
the  extensive  use  of  electrical  energy  for  a  variety 
of  purposes,  has  brought  about  a  complete  change 
in  the  construction  of  turbines  and  their  size,  tur- 
bines now  being  in  use  which  give  as  much  as  20,000 
b.h.p. 

The  total  capital  invested  in  hydraulic  power 
undertakings  is   no\r  probably  over   £500,000,000. 

The  available  power  in  Great  Britain  is  variously 
estimated  at  from  500,000  to  1,000,000  h.p.  To  de- 
velop that  power  by  ^team  would  require  2,410,000 
tons  of  coal  per  aniuun,  and  the  value  ol  that  coal 
at  10s.  per  ton  would  represent  the  interest  at  5  per 
cent  of  a  capital  of  £24,100,000.    x 

Water  power  is,  to  a  certain  extent,  dependent 
on  meterological  and  toijographieal  conditions,  and 
a  certain  regularity  may  be  obtained  by  afforestation 
and  by  storage,  such  as  is  ijrovided  for  irrigation 
purposes.  Schemes  are  now  being  carried  out  or 
contemplated  to  make  large  swift  rivers  navigable 
and  to  afford  large  ijower  plants  destined  to  form 
industrial  centres  in  the  future. 

Turbines  are  the  most  efficient  of  water  motors. 
They  are  classified  into  impulse  turbines  and  pres- 
sure turbines,  represented  by  Pelton  wheels  and 
Francis  turbines  respectively,  various  types  of  which 
are  described.  The  selection  of  a  turbine  does  not 
depend  on  the  fall  alone,  and  in  selecting  a  turbine 
tho  efficiency  under  varying  conditions  should  be 
carefully  considered,  as  efficiency  represents  capital 
value.  The  falls  so  far  utilised  range  from  2  ft.  up 
to  5,000  ft.y  and  a  Pelton  wheel  is  described  utilising 
a  fall  of  2,800  ft. 

The  governing  of  turbines  has  been  completely 
revolutionised  owing  to  the  requirements  for  generat- 
ing electricity,  and  has  been  brought  to  a  high  state 
of  perfection.  The  prompt  action  of  the  modern 
hydraulic  governor  calls  for  special  devices  for  the 
protection  of  jjipc  lines  against  bursting  owing  to 
water-hanmier,  and  an  ingenious  mechanism  is  shown 
whereby  that  danger  is  prevented  without  any  waste 
of  water. 

The  paper  further  deals  with  the  cost  of  power. 
Not  the  capital  outlay,  but  the  annual  expense  of  a 
power-generating  plant  should  be  the  deciding  factor. 
A  comparison  of  the  annual  costs  of  various  sources 
of  power  is  given,  sliowing  that  these  costs  are  less 
in  the  ca.=e  of  a  water-power  plant,  even  if  the  capital 
expenditure  on  it  has  been  greater  than  that  of  a 
steam  plant  of  the  same  power.  With  a  good  load- 
factor  a  larger  caj)ital  outlay  for  a  water-power  plant 
is  admissible,  and  such  plants  with  auxiliary  steam 
power  to  make  up  for  sliortness  of  the  water  supply 
in  tlie  dry  season  are  remunerative.  An  instance  is 
mentioned  where  the  power  for  a  heavy  day-load  is 
suiiplemented  by  jjumjiing  water  at  night-time  to  a 
reservoir  which  is  used  during  day-time. 

Water  power  has  become  of  such  importance  in 
recent  years  that  a  State  monopoly  has  been  con- 
sidered in  some  countries.  Some  protection  against 
injudicious  use  of  water  for  one  purpose  to  the  detri- 
ment of  others  is  necessary  in  order  to  facilitate  the 
development  of  water  power  where  it  benefits  the 
population  of  a  district. 

The  imrchaser  of  a  turbine  should  ask  for  a  definite 
guarantee  of  efficiency  of  the  turbine  he  proposes  to 
buy,  not  of  the  power,  and,  whei-©  the  conditions  of 
water  suiiply  vary,  of  the  efficiency  under  a 
diminished  water  supply.  The  paper  states  how  the 
claims  should  be  formoilated  to  prevent  disputes  or 
lawsuits. 

In  the  concluding  pages  the  method  of  testing  tur- 
bines and  the  various  operations  necessary  for  testing 
turbines  were  described,  and  it  was  shown  that  a 
great  difference  in  the  results  may  be  obtained  by 
inaccuracy  or  carelessness  in  the  measurements  of 
water. 


Waterproofing  of  Flat  Roofs — ^A  cement  finish  to  a 
concrete  flat  roof  is  likely  to  become  much  more  pre- 
valent now  that  the  <inestion  of  making  them  abso- 
lutely watertight  has  been  solved  by  waterproofing 
the  cement.  In  this  respect  we  learn  that  some  roofs 
have  been  successfully  constructed  at  Newcastle-on- 
Tyne  during  the  last  three  years.  The  cement  water- 
proofing powder  Pudlo  was  employed,  and  the  archi- 
tect has  expressed  his  great  appreciation  of  the  result. 
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In  ulk-Mjig  iliu  lulluuiay  lew  siigge.-tiuns  under 
their  vsirious  lieadings,  the  author  reali.s.es  that  Ihoy 
are  by  no  means  exhaustive,  and  in  many  instances 
are  very  trifling.  His  object  is  to  arouse  a  discus- 
sion wliich  will  lead  to  jnany  valuable  suggestions 
by  members,  and  result  in  true  economy. 

The  motto  of  every  jnunicipal  engineer  should,  at 
all  times,  be  "  Eificieney  with  Economy." 

HIGHWAYS. 

Great'  attention  should  be  paid  to  a  systematic 
patohijig  of  roads.  By  the  aid  of  a  good  patching 
set  and  a  few  intelligent  workmen,  the  life  of  a  road 
can  be  somewhat  extended,  and  sul^sequently  exten- 
sive repairs  can  be  delayed  without  inucli  expen.se  or 
danger  to  the  road  and  its  users. 

Tlie  amount  spent  on  surface  tarring  should  not  be 
curtailed,  but  rather  increased,  wiiere  the  exigencies 
of  tlio  situation  render  tlus  necessary.  It  has  been 
said  that  "  a  good  coat  of  tar  and  chips  is  worth  a 
coat  of  metal;  "  the  author  does  not  go  so  far  as 
that,  but  suggests  that  surface  tarring  is  real 
economy,  both  from  a  point  of  view  of  prolonging 
the  life  of  the  road  and  of  reducing  street  watering 
and   scavenging. 

Where  a  road  is  thoroughly  worn  out  and  patching 
is  quite  out  of  the  question,  then  the  surface  should 
not  be  allowed  to  remain  an  that  state.  If  the  road 
surface  is  worn  out  any  delay  in  its  proper  repair 
is  <a  menace  to  its  foundation  which  will  inevitably 
lead  to  a  larger  expense.  It  is  also  essential,  from  a 
military  point  of  view,  that  roads  should  be  kept 
up  to  a  good  standard  in  order  to  assist  transport. 
If  a  road  requires  repairing  it  should  l>e  done  with 
suitable  material.  There  is  no  economy  in  using 
a  cheaper  and  less  durable  material  on  a  road  which 
has  hitherto  always  been  repaired  by  a  durable, 
inore  expensive  material.  This  is  mentioned  because 
it  has  been  stated  that  some  authorities  are  using 
local  flints  where  a  granite  surfiice  has  always  been 
considered  necessary. 

A  great  deal  of  money  has  been  spent  of  late  years 
on  the  improvement  of  roads;  the  present  standard 
sliould  be  kept  up  even  if,  for  the  time  being,  at 
any  rate,  no  fresh  improvements  are  entered  into. 

Road  engineers  generally  admit  that  a  cheap  road 
surface  in  the  first  instance  is  not  always  cheap  in 
the  long  run,  and  what  may  seem  expensive  at  fii.-t 
will  often  prove  cheaper  in  the  end.  In  some 
methods  of  road  making,  although  the  cost  be  two 
or  three  times  as  much  as  others,  the  road  often  out- 
lives a  cheaper  road  three  or  four  times,  thus  show- 
ing that  the  greater  outlay  in  tlie  first  place  is  often 
wiser  and  more  economical. 

In  the  past  much  money  has  been  wasted  in  futile 
expeTiments  and  on  account  of  red  tape.  As  an 
illustration  of  this,  a  certain  road  surface  improve- 
ment may  be  mentioned  which  was  the  subject  of  a 
loan,  one  of  the  conditions  of  granting  the  loan  being 
tliat  none  of  the  council's  staff  should  be  engaged 
thereon.  The  job  was  let  to  the  contractor  who"  suli- 
mitted  the  lowest  tender,  and  the  price  per  super, 
yard  was  several  pence  more  than  the  same  surface 
had  from  time  to  time  been  when  const  riveted  l>y  the 
local  authority's  own  men. 

In  urban  districts  the  main  roads  are  the  subject 
of  a  grant  from  the  county  council ;  if  the  county 
surveyor  did  not  require  quite  such  a  high  standard 
as  liitherto,  it  would  be  possible  in  some  districts 
lo  reduce  the  amount  of  the  grant  during  the  war  and 
still  have  fairly  good  roads.  In  connection  with  this, 
systematic  patching  would  be  of  great  assistance;. 
The  amount  of  the  grant  is  generally  fixed  according 
lo  the  estimated  life  of  the  road,  taking  into  con- 
sideration the  traflic  it  has  to  bear.  Thus,  if  the  life 
of  a  road  is  assumed  to  l^e  six  years,  it  is  usual  to 
recoat  one-sixth  of  its  surface  every  year;  now,  sup- 
posing (1)  by  not  expecting  quite  so  high  a  standard, 
and  (2)  by  systematic  patching,  the  life  of  the  road 
is  extended  another  year,  the  saving  would  in  this 
instance  be  about  2  per  cent  of  the  grant,  after 
allowing  for  the  increased  patching.  Of  course,  in 
the  case  of  a  road  of  a  sliorter  life  than  this,  if 
extended  a  year,  the  saving  would  be  more.    In  the 

P.-iper  read  on  Saturday  laat  at  tile  Eastern  Sub-District 
meeting  of  tlie  Institution  of  Municipal  and  County  Engi- 
neers held  at  Bury  St.  Edmunds. 


case  of  a  road  of  a  longer  life  it  might  perhaps  be 
extended   several   years. 

Hitherto  much  money  has  been  expended  in  having 
grass  edges  of  roads  trimmed;  at  such  a  time  as  this 
that  work  could  he  dropped  and  only  the  drainage 
grips  kei5t  dug  out. 

Scavenging  and  watering  can  be  reduced  as  far  as 
public  health  will  permit.  On  tarred  roads  just  Ore 
sprinkling  of  the  side  channels  is  all  tliat  is  neces- 
sary. Of  course,  it  may  happen  that  the  cost  of 
scavenging  cannot  be  reduced,  and  may  even  be  in- 
creased, owing  to  the  presence  of  large  bodies  of 
troops. 

Scavenging,  \vatering  and  general  haulage  can  in 
some  districts  be  more  economically  cai-ried  out  by 
mechanical  contrivances  than  with  horses  and  carts, 
but  at  the  present  time  it  is  diflicult  to  find  the 
necessary  caisital. 

In  some  towns,  in  the  case  of  a  fall  of  snow,  con- 
siderable expense  is  incurred  in  its  removal,  and  if 
in  the  forthcoming  winter  much  snow  falls,  only  the 
quantity  necessary  for  the  prevention  of  the  inter- 
ference with  traflic  shoidd  be  removed. 

PUBLIC    PARKS    AND    PLEASURE    GE.OUND.S. 

We  have  read  a  great  deal  recently  about  waste 
land  that  could  be  placed  under  cultivation,  and 
public  parks  and  pleasure  grounds  have  been  cited 
as  examples.  In  the  main  the  author  agrees  with 
inaify  of  the  proposals,  but  doubts  the  power  of  local 
authorities  to  cultivate  i)arks,  &c.  Nevertheless,  this 
is  not  a  time  for  .spending  money  on  flowering  ijlauts, 
shrubs,  &.C.,  and  if  these  are  not  planted  fewer 
attendants  would  be  needed.  In  public  parks  the 
grass  could  tje  carefully  prepared  and  allowed  to 
grow  for  hay ;  the  council  could  use  what  they  re- 
quired and  sell  the  remainder. 

Quoit  teds,  tennis  courts,  bowling  greens  and 
cricket  pitches  are  often  maintained  in  public 
groimds;  much  pleasure  is  derived  therefrom,  and 
doubtless  they  would  be  much  missed,  but  at  the 
present  time  they  are  not  a  necessity. 

Public  menageries  are  sometimes  found  in  our 
parks,  and  while  not  advocating  their  discontinuance 
he  does  consider  they  should  not  l>e  added  to,  but 
only  maintained. 

REFUSE    COLLECIION    AND    DISPOSAL. 

In  most  of  our  towns  it  is  the  custom  for  the  wliole 
of  this  service  to  be  carried  out  at  public  expense. 
Wliy  not  adopt  tlie  method  by  which  the  householder 
is  required  to  place  his  dustbin  outside  on.  certain 
days  ?  It  is  unsightly  and  has  many  disadvantages, 
but  it  is  surprising  how  much  more  a  horse,  cart 
and  two  men  can  do  in  a  day  if  this  method  is 
adoi)ted.  Having  worked  both  systems,  the  author 
unhesitatingly  says  that  a  considerable  saving  can 
tlius  lie  effected.  In  fact,  the  second  man  with  the 
cart  can  -^iMiirMn-s  be  dispensed  with  and  even  then 
more  Ina  1^  .  .il!.  .-ted  daily. 

Housili.'Mi!,-  should  be  impressed  with  the  idea 
that  eveiytliiiig  possible  should  be  burnt ;  the  result 
)>eing  that  the  bulk  of  the  refuse  lo  be  removed 
would  be  lessened,  and  in  most  instances  it  would  be 
less  objectionable. 

Of  eourse,  the  calorific  value  of  the  reiuse  would 
be  diminished  thereby,  and  possibly  more  coal  would 
have  to  be  used  to  assist  steam  raising — i.e.,  where 
the  burning  of  the  refuse  is  utilised  for  this  purpose. 

Scrap  iron  and  certain  kinds  of  tin,  if  sorted  from 
the  refuse,  aie  saleable,  and  in  some  districts  more 
than  iiay  for  sorting.  If  trade  refuse  is  removed  it 
should  be  charged  for ;  some  trade  refuse  is  good  for 
fuel,  and  tradesmen  should  Ije  encouraged  to  bring 
this  kind  to  the  destructor,  where  it  can  be  destroyed 
free  of  cost,  and  thus  coal  would  be  saved. 

In  connection  with  tlie  matter  of  steam  raising, 
there  are  some  forms  of  fire-bars  which  give  results 
akin  to  forced  draught,  and  if  used  in  destructor  cells 
the  refuse  is  burned  more  thoroughly,  more  steam  is 
raised,  and  the  resulting  clinlcer  is  Irarder  and  more 
saleable. 

The  author  also  believes  that  there  are  several  good 
economisers  on  the  market,  but  has  no  personal  ex- 
[lerience  of  them. 

He  has  made  certain  experiments  with  fuel  com- 
posed chiefly  ol  clialk  mixed  ^yith  ooal  dust  and  tar. 
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or  peat  and  tar,  and  belies'es  it  is  possible  with  a 
forced  draught  to  use  a  fuel  of  this  deseription.  and 
so  save  some  ooal. 

PAINTING     AND     DECORATING     PUBLIC     BUILDINfi.s 
AND    WORKS. 

Because  it  has  been  the  custom  to  paint  and 
decorate  at  stated  intervals,  it  does  not  necessarily 
follow  that  such  work  is  absolutely  needed.  Re- 
paint, by  all  means,  if  necessary  for  preservation, 
and  in  connection  with  this  one  should  remember 
that  some  colours  are  cheaper  and  more  durable  than 
others. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

No  curtailment  of  e.xpenditure  under  this  head 
should  be  allowed  wliei-e  puljlic  health  might  be 
endangered.  In  pumping  schemes  any  infiltration 
of  siib.^oil  water  means  extra  inunping,  and  if  the 
infiltration  can  be  reduced  at  a  reasonable  cost  it 
is  money  well  spent,  which  must  ultimately  result  in 
a  saving. 

Every  available  piece  of  land  should  be  placed 
under  cultivation  as  far  as  a  good  effluent  will  permit. 
Suitable  crops  should  be  grown  and  used  by  the 
local  autliority,  any  .surplus  l)eing  sold. 

In  the  engine-room  all  engineer's  stores  should  be 
carefully  watched  and  economy  practised ;  for  ex- 
ample, wiper  cloths  which  can  be  washed  and  used 
asain  are  more  economical  than  tlie  cotton  waste, 
which  is  so  often  thrown  away  when  only  partly 
used. 

CEMETERIES. 

In  ordinary  times  a  good  deal  of  money  has  been 
.<ipent  on  plants,  shrubs,  grass  trimming,  &c.,  all  to 
beautify  our  burial  grounds.  Much  of  this  money 
could,  for  the  time  being,  be  saved,  without  any 
disrespect  to  the  dead.  Fnrtlier,  in  many  of  our 
cemeteries  there  is  considerable  space  as  yet  un- 
used, and  if  that  l>e  properly  prepared,  grass  could 
be  grown  and  made  into  hay. 

PUBLIC     MUSETTMS,     ART     GALLERIES,      AND      LIBRARIES. 

The  closing  of  these  buildings  would  perhaps  be 
a  hardship  to  many,  but  their  hours  of  opening 
could  be  curtailed,  and  thus  a  saving  effected  in 
lighting,  heating  and  attendance.  It  might  be  pos- 
sible in  the  larger  towns  to  close  some  of  the  l>ranch 
libraries,  and  adopt  shorter  liours  in  others.  In  the 
reading-rooms  fewer  papers  and  magazines  could  bo 
taken,  and  fewer  lx>ok?  piircha.sed  for  the  lending 
library. 

WATERWORKS. 

Under  this  heading  there  seem  to  l>e  very  few  pos- 
sible ways  for  studying  economy,  but  the  remarks 
under  sewerage  and  sewage  disposal  relating  to 
engineers'  stores  apply  again.  Rigorous  dete<'tion 
and  prevention  of  waste  and  misuse  will  reduce  the 
cost  of  pumping,  and  some  saving  might  Ix;  effected 
in  that  respect.  The  question  of  the  maintenance 
of  water  meters  by  i>ercent£ige  of  cost  contract  with 
the  makers  may  in  some  places  be  cheaper  than 
payment  for  every  individual   repair. 

DEPOTS    AND    STORES. 

It  should  be  impressed  upon  all  storekeepers  that 
this  is  a  time  for  care  and  economy.  Waste  must 
be  prevented,  and  all  tools  thoroughly  u?ed  up  before 
being  discarded. 

Disinfectants  are  sometimes  given  away  to  rate- 
payers by  councils,  and  doubtless,  through  ignorance, 
these  are  not  properly  used.  It  would  seem  a  good 
plan  either  to  somewhat  dilute  the  disinfectant  before 
.serving  out.  or  to  purchase  a  cheaper  fluid  of  less 
crermicidal  value.  In  any  case,  with  instruction 
lal>els  on  the  bottles,  waste  in  this  direction  would 
no  doubt  be  lessened. 

The  harness-makers'  bill  will  be  less  if  the  harness 
is  properly  dressed  and  looked  after :  and  all  cart 
wheels  will  la.st  longer  if  the  tyres  are  renewed  or 
cut  and  shut  when  they  become  enlarged,  but  not 
worn  too  thin. 

Horses  should  be  sensibly  fed,  but  not  like  prize 
bullocks. 

PTJBLIC    LIGHTING. 

In  towns  where  street  lighting  has  been  prohibited 
or  curtailed,  a  saving  has  been  forced  upon  local 
authorities;  there  are  yet  some  towns  where  full 
lighting  is  in  vogue,  and  the  question  of  a  reasonable 
reduction   is  worth  considering. 

IN    THE    OFFICE. 

Expensive  binding.?  of  books  and  ledgers  are  not 
at  all  necessary,  and  their  use  should  be  discon- 
tinued. 


Ledgers  are  generally  obtained  for  one  year's 
accounts  only,  whereas  in  some  instances  it  would 
be  possible  to  purchase  a  book  to  contain  several 
years'  accounts  (without  making  the  volume  too 
Inilky;    thus  co.st  of  bindings  would  lie   saved. 

It  is  always  eeonomioal  to  use  up  a  book  to  its 
fullest  extent. 

In  some  districts  it  would  be  quite  possible  and 
permissible  for  local  letters,  such  as  agendas,  regis- 
tered notices,  &c.,  to  be  delivered  by  hand,  which 
would  be  done  more  cheaply  than  through  the  post. 

Considerable  saving  in  printing,  postage,  labour, 
firing  and  lighting  could  be  effected  if  council  and 
conmiittee  meetings  were  held  at  less  frequent 
intervals  and  in  the  daytime. 

If  such  articles  as  blotting  paper,  pens  and  ink 
were  changed  when  necessary,  and  not  at  stated 
intervals,    some   economy    might   be  effected. 

Every  effort  should  be  made  to  reduce  the  lighting 
and  heating  account  of  public  buildings  and  offices. 

In  the  work  of  duplication  of  reports,  &c.,  there 
should  be  no  waste  copies. 

Drawing  office  stationery  and  materials  ought  to 
be  carefully  expended. 

On  the  wliole,  stationery,  printing  and  office  re- 
quirements should  be  purchased  with  care,  ami  a.s 
cheaply  as  pos.sible,   consistent  with  efficiency. 

IN    GENERAL. 

Xo  j)lant  of  iiny  de.«cription  for  wliicli  there  i.s  ii 
demand  should  be  allowed  to  remain  idle;  .=ell  if 
it  is  likely  to  be  of  no  further  use,  and  hire  it  ont 
if   required  again. 

Any  new  works  should  be  designed  to  give  efficiency 
with  economy,  and  one  should  realise  that  this  is 
not  the  time  for  mosaic  floors  for  engine-rooms; 
brass  plates,  moulded  brick,  stone  or  terra-cotta 
dressings  for  stables  and  depots. 

All  work  that  can  be  possibly  shelved  means  an 
increase  of  our  national  wealth  and  helps  the  rate- 
payers to  bear  the  burdens  of  our  times  more  cheer- 
fully.   

Mr.  Eley  added  that  since  writing  the  paper  he 
had  prepared  some  statistics  showing  the  cost  of  dust 
collection  at  Newmarket.  There  were  two  systems  in 
vogue — one,  the  ordinary  one  where  the  house  refuse 
was  collected  from  the  premises,  and  the  other  where 
the  householders  i)laced  the  receptacles  outside  their 
premises.  In  the  first  district  the  cost  per  dn.stbin 
was  4s.  5-88d.  per  annum ;  the  cost  per  head  per 
annum  was  ir28d.,  and  the  cost  per  load  3s.  llSSd.. 
as  compared  with  the  prices  in  the  second  district 
of  Is.  2-8d.,   2-.3(l.,   and   Is.   8-17d. 


A  Glossary  of  Road  Terms.     By  H.  Percy  Boulnois, 

M.iNST.c.E.  St.  Bride's  Press,  Limited,  24  Brid<'-lane. 
Fleet-street,  E.G.  Price  2s.— Mr.  Boulnois  has  achieved 
far  more  than  he  may  imagine  by  this  production  of 
his  pen.  He  set  out  to  standardise  the  nomenclature 
of  road  terms;  in  addition  he  had  made  a  valuable 
addition  to  English  literature.  To  the  untutored  it 
is  like  reading  a  new  language;  Mr.  Boulnois  says  it 
isn't  anything  like  "complete."  At  any  rate,  it  is  a 
valuable  vade  mecum  which  no  one  has  attempted 
before. — Portsmnufh  Time.:!. 

Cost  of  London   Local   Government. — In  the  House 

of  Commons  on  Wednesday  the  President  of  the  Local 
Government  Board  was  asked  whether  his  attention 
had  been  called  to  the  estimate  of  the  cost  of  local 
government  in  London  at  52s.  6d.  per  head,  com- 
pared with  31s.  6d.  in  Birmingham  tor  the  same 
service ;  that  there  were  in  London  twenty-nine 
town  clerks,  twenty-nine  borough  surveyors,  twenty- 
nine  borough  accountants,  and  a  due  setting  of  snli- 
ordinates  in  every  case ;  that  the  cost  of  collection  of 
street  I'efuse  was  42s.  a  ton  in  Westminster,  as  com- 
pared with  lis.  8d.  in  St.  Pancras  ;  and  whether,  in 
view  of  the  ne'cessity  for  economies  and  of  utilising 
to  the  full  the  nation's  resources,  he  would  have 
enquiries  made  into  the  expenditure  of  municipal 
administration  in  London.  Mr.  Long,  in  reply,  said 
that  no  comparison  could  properly  be  made  between 
the  expenditure  in  London  and  other  places.  London 
was  a  county  containing  several  boroughs,  and  its  size, 
population,  and  other  circumstances  placed  it  in  a 
nniciue  position.  A  comparison  of  expenditure  based 
on  the  populations  of  cities  like  Birmingham.  Liver- 
pool. Manchester,  and  London  was  misleading. 
Tiondon  hay)pened  to  be  the  capital  of  the  country, 
the  city  in  which  Parliament  met.  and  an  immense 
expenditure  was  entailed  upon  Tiondon  which  was 
of  no  benefit  to  the  city  alone. 
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The  Disposal  of  Sewage  by  Dilution  :   A  Bio-Chemical 
lillethod  of  Puriftcation/ 

By   W.    E.   ADENET,   d.sc,  f.i.c. 


A  large  volume  of  evidence  ha.s  been  accumulated 
of  recent  years  by  the  Royal  Commission  on  Sewage 
Disposal,  and  by  a  number  of  individual  investi- 
gators, both  at  home  and  abroad^  which  lias  defi- 
nitely proved  that,  Avhen  normal  crude  sewage  matter 
is  discharged  into  a  non-tidal  or  tidal  stream^  under 
such  conditions  that  the  liquid  portion  is  rapidly 
and  largely  diluted  with  "clean"  water,  and  the 
solids  in  suspension  are  carried  away  wdth  the  flow 
of  the  stream,  and  are  not  allowed  to  accimiulate 
permanently  in  any  particular  spot,  both  portions  of 
sewage  matter  are  consumed  as  food  materials  by 
various  forms  of  living  organisms,  and  converted 
into  innocuous  forms  of  matter,  withoait  causing  at 
any  tinie  injury  or  detriment  to  the  &&h  life  or  to 
the  amenities  of  the  stream. 

Notwithstanding  this  evidence,  however,  much 
doubt  and  uncertainty  still  appears  to  exist  among 
engineers  and  chemists  as  regards  the  precise'  con- 
ditions which  must  attend  the  discharge  of  sewage 
matter  into  a  given  stream  to  ensure  the  satisfactory 
disposal  of  the  sewage  matter,  and  to  avoid  undesir- 
able resrdts  of  any  kind  in  the  stream  itself. 

As  the  writer  has  himself  devoted  a  good  deal  of 
time  to  the  study  of  tliis  question,  it  has  occurred 
to  him  that  he  would  be  meeting  the  wishes  of  the 
members  of  the  Institute  of  Sanitary  Engineers  by 
selecting  the  subject  of  the  dilution  method  of 
sewage  purification  for  the  paper,  which  they  have 
done  him  the  honour  of  inviting  him,  through  their 
president,   Mr.   Cotterell,   to  communicate  to   them. 

It  may  be  fairly  claimed  that  the  chemical  and 
biological  principles  which  underlie  the  dilution 
method  of  pTirification  have  now  been  successfully 
worked  out;  and  the  writer  proposes  to  give  m  the 
first  place  a  brief  explanation  of  them.  They  are 
fortunately  very  simple,  and  the  experienced  w-ater 
engineer  need  have  no  hesitation  in  proceeding  to 
tackle   them. 

Some  years  ago  the  writer  concluded  from  the  re- 
sults that  he  had  obtained  from  an  extended  experi- 
mental investigation  that  the  most  important  effect 
that  normal  sewage  matter  exercises  in  a  stream  is 
the  more  or  less  rapid  absoriJtion  of  the  atmospheric 
oxygen  dissolved  in  the  waters  of  the  .stream. 

This  conclusion  has  since  been  confirmed  by  the 
laborious  and  prolonged  investigations  that  have 
been  carried  out  by  Dr.  Houston,  Dr.  McGowan,  Mr. 
Colin  Frye,  and  Mr.  Kershaw  for  the  Royal  Commis- 
sion on  Sewage  Disposal ;  by  the  extensive  series  of 
observations  carried  out  by  Dr.  Soper,  president  of 
the  Metropolitan  Sewerage  Commission  of  New  York, 
and  by  his  assistants,  in  New  York  iHarbour;  and 
by  the  observations  of  other  investigators,  both  at 
home  and  abroad,  and  notably  in  this  country  by 
Prof.  Letts  and  his  pupils  in  Belfast,  and  by  Dr. 
Fowler  and  his  pupils  in  Manchester. 

The  absorption  of  the  dissolved  oxygen  is  cau.sed 
by  bio-chemical  changes  which  water  bacteria,  by 
reason  of  their  quite  unusual  mode  of  nutrition, 
bring  about  between  the  dissolved  oxygen  and 
certain  of  the  constituents  of  the  sewage  matter. 

Two  classes  of  bacteria  take  part  in  these  chango.<. 
First,  the  saprophytic  (Greek  word  sajyros  =  rotten) 
liacteria  feed  upon  the  waste  organic  constituents 
of  the  sewage  matter;  and,  secondly,  after  the 
organic  constituents  have  been  wholly  consumed, 
the  nitrifying  bacteria  feed  \ipon  the  ammoniacal 
compounds. 

Both  these  classes  of  bacteria  flourish  in  the  open 
— in  fresh  and  in  sea  water;  and  they  are  therefore 
unlike  in  this  particular  the  disease-producing  bac- 
teria, which  are  always  parasitic  and  cannot  live  in 
open  water. 

The  chemical  changes  which  these  bacteria  effect  in 
polluted  waters  may  be  conveniently  termed  fermen- 
tative or  bio-chemical  changes,  to  distingui.sh  them 
from  those  purely  chemical  changes  which  occur 
between  bodies  that  exhibit  direct  chemical  affinity 
for  one  another  when  they  l>ecome  mixed  together. 

PRACTICE    OF    THE    DILTJIION    METHOD. 

Saprophytic  bacteria  can  utilise  the  dissolved  and 
solid  suspended  organic  constituent  of  sewage  matter 
as  food  materials,  but  in  the  practice  of  the  dilution 
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method,  for  reasons  which  will  become  plain  later 
on,  it  must  be  the  aim  of  the  engineer  to  allow  as 
little  opportunity  as  possible  for  the  solid  con- 
stituents of  sewage  matter  to  be  attacked  by  the 
water  bacteria.  The  physical  conditions  of  the 
stream  must  be  such  as  to  ensure  their  consumi^tion 
by  living  organisms  higher  in  the  scale  of  life  than 
bacteria  if  they  are  to  be  discharged  into  it.  Other- 
wise they  must  not  l>e  allowed  in  the  stream. 

It  is  necessary  therefore  to  consider  the  question 
of  the  disposal  of  the  liquid  portion  of  sewage  matter 
separately  from  that  of  the  disposal  of  the  solid 
portions,  and  it  will  be  convenient  to  deal  vitli  it 
first. 

It  is  possible  by  suitable  experiments  to  trace  the 
chemical  changes  that  occur  in  a  diluted  sewage 
liquor,  simultaneously  with  the  absorption  of  dis- 
solved oxygen  in  the  diluting  water,  and  it  has  been 
found  that  in  all  cases  where  the  dissolved  oxygen 
is  in  excess  of  the  sewage  liquor  the  chemical  de- 
compo-sition  of  the  latter  takes  place  in  two  quite 
distinct  and  progressive  stages  of  chemical  change. 

During  the  first  stage,  as  already  indicated,  the 
organic  constituents  are  alone  affected — ^about  80  per 
cent  of  them  are  completely  oxidised  to  carbon 
dioxide,  water  and  ammonia,  the  remaining  20  per 
cent  l>eing  utilised  by  the  bacteria  in  building  up 
the  new  materials  that  they  require  for  their  growth 
and  multiplication.  But,  inasmuch  as  these  build- 
ing up,  or,  as  the  chemist  terms  them,  these  syn- 
thetic processes,  are  exercised  upon  organic  mate- 
rials of  complicated  composition,  it  will  readily  be 
understood  that  by-products  must  also  result  from 
them. 

These  l)y-products  are  coloured  organic  substances, 
remaining  in  solution,  or  rather  in  a  colloidal  con- 
dition in  fresh  water,  and  imparting  a  greenish 
yellow  to  brown  tint  to  the  water,  according  to  the 
quantity  of  .sewage  liquor  originally  mixed  with  it. 
They  are  lirecisely  similar  in  their  physical  and 
chemical  properties  to  the  "humus"  of  cultivated 
soils. 

In  the  case  of  sea  water,  however,  the.se  hi  n.us 
bodies  do  not  remain  in  solution,  or  suspended  in  it 
in  a  colloidal  state,  but  are  precipitated  from  it  more 
or  less  rapidly  as  they  are  formed. 

Thus,  by  the  action  of  ,~n|nu).liylic  bact<M-ia  upon 
the  dissolved  organic  eon.-t  iln.-ni-;  of  the  sewage 
liquor,  when  amply  supplied  with  dissolved  0J.ygen, 
about  80  per  cent  are  completely  oxidised  to  the 
mnieral  forms  of  matter — carbon  dioxide,  water  and 
ammonia;  and  of  the  remainder,  uuich  the  greater 
part — upwards  of  15  per  cent — ^are  converted  into 
"  Inunus,"  also  a  mineralised  form  of  matter;  while 
less  than  5  i)er  cent  go  to  form  the  substances  of  the 
new  bacteria. 

After  the  bio-chemical  destrviction  of  the  organic 
constituents  of  the  sewage  liqunr  lias  teen  accom- 
plished, the  second  stage  of  cluntie  is  started,  and 
in  the  course  of  time  ('(11111111  ted  liy  the  nitrifyin.s 
bacteria.  Tiiese  baileiia  feed  upon  the  ammoniacal 
eniiiiHiunds  orn^inally  lee-eiit  in  the  .sewage  matter, 
and  al.-io  uiiiui  tlm-e  fmuied  during  the  first  stage  of 
fermentation.  The  "humus"  matters.,  also  formed 
during  the  first  stage  of  fermentation,  likewise  exer- 
cise a  very  important  influence  on  the  course  of  fer- 
mentation of  the  ammoniacal  compounds. 

Thus,  when  they  are  absent  from  a  water  or 
present  only  in  minute  quantities  in  it,  as  in  the 
case  of  sea  water,  relatively  large  quantities  of 
nitrites,  but  little  or  no  nitrates,  are  found  among 
the  end  products  of  the  fermentation;  but  when 
"  humus "  bodies  are  present,  nitrites  do  not  occur 
among  the  end  products,  only  nitrates  and  oarlwn 
dioxide,  together  with,  of  course,  dead  organisms,  the 
first  being  relatively  large  in  quantity,  the  second 
small,  and  the  last  very  small. 

"  Humus,"  as  above  stated,  does  not  remain  in 
solution,  or  suspended  for  any  length  of  time  in  the 
colloidal  state,  in  sea  water;  consequently  in  polluted 
tidal  waters  nitrites  are  formed  to  the  exclusion  of 
nitrates.  This  fact  no  doubt  affords  the  explanation 
of  the  interesting  ob.servation  made  by  Dr.  Soper 
in  the  course  of  his  investigations  of  the  waters  of 
New  York  Harbour.  He  has  found  that  decided 
quantities  of  nitrites  exist  in  these  waters.  The 
sewage   from  Greater  New  York  is  discharged  prac- 
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tioally  ill  a  crude  state  into  tJLie  harbour,  wherein  the 
solids  are  deposited  and  the  sewage  liquor  remains, 
largely  diluted  by  the  river  and  tidal  waters  in  the 
same,  for  several  days,  and  undergoes  almost  com- 
plete fermentation  before  being  gradually  carried  out 
to  sea  by  tidal  action. 

If  the  character  of  the  bio-chemical  changes  which 
these  two  classes  of  water  bacteria  bring  abotit  in 
diluted  sewage  liquor,  as  just  described,  be  carefully 
considered,  it  will  be  found  that  they  are  quite  un- 
usual when  compared  with  the  chemical  changes 
which  other  organisms,  higher  in  the  scale  of  life, 
bring  about  in  the  course  of  their  vital  processes. 

The  mode  of  nutrition  of  these  bacteria  is,  in  fact, 
quite  unlike  that  of  any  other  form  of  life— vegetable 
or  animal. 

It  is  owing  to  this  unusual  mode  of  nutrition,  as 
well  as  to  their  universal  distribution,  that  the  im- 
lK)Ssibility  of  including  them  in  any  scheme  of  general 
classification  of  animal  and  vegetable  life  is  due. 

Their  peculiarity  in  this  respect  lies  in  the  fact 
that  they  obtain  the  energy  the.v  require  for  carrying 
on  their  vital  processes  from  the  oxidation  of  their 
food  materials,  and  not  from  the  oxidation  of  any 
portion  of  their  own  substance.  Tliey  also  appear  to 
utilise  but  a  small  ix>rtion  of  the  energy  which  they 
set  free  in  this  way  for  the  pui-jjose  of  their  own 
development  and  multiplication,  unless  rise  of  tem- 
perature in  their  surroimding  medium  be  regarded 
as  a  factor  involved  in  their  development. 

As  a  result  of  llieir  peculiar  mode  of  nutrition  they 
convert  when  amply  .supplied  with  dissolved  oxygen, 
tlie  large  proportion  of  upwards  of  95  per  cent  of  the 
fermentalile  constituents  of  the  sewage  liquor  in  a 
polluted  water  into  the  innocuous  mineral  forms  of 
matter — carbon  dioxide,  nitrates  and  humus,  and, 
unlike  mo.st  animal  forms  of  life,  they  leave  no  pro- 
duet  of  tlieir  own  action,  nor  unchanged  portion  of 
the  sewage  that  could  in  any  way  subsequently 
become  offensive,  or  detrimental  to  the  stream. 

The  dead  bacteria  which  have  flourished  upon  the 
sewage  liquor,  in  common  with  all  the  other  end 
products  resulting  from  the  fermentation  of  the 
sewage  matter,  form  favoural)le  food  materials  for 
green  vegetable  growths,  and  for  other  forms  of  life. 

There  is  a  further  result  which  attends  the  peculiar 
mode  of  nutrition  of  water  bacteria  in  the  presence 
of  an  ample  supply  of  dis.solved  oxygen,  to  which 
the  attention  of  engineers  may  usefully  be  drawn, 
although  perhaps  it  is  of  more  interest  to  the 
chemist  than  to  the  engineer.  It  is  that  the  quanti- 
ties of  dissolved  oxygen  absorbed,  and  of  the  end 
products  formed,  on  the  completion  of  each  stage  of 
fermentation,  are  constant  for  similar  voUunes  of 
the  same  polluted  water. 

BACTERIA    AS     SCAVENGERS. 

Sucit  is  the  efficient  and  harmless  manner,  so  far 
as  the  fish  life  and  the  amenities  of  a  stream  are 
concerned,  in  which  bacteria  act  as  scavengers  in 
sewage-polluted  waters,  always  provided  that  a  rela- 
tively ample  supply  of  dissolved  oxygen  remains  in 
the  water  at  all  times. 

Wlien,  however,  the  conditions  are  reversed,  and 
the  sewage  liquor  in  a  stream  is  in  excess  of  the 
dissolved  oxygen  in  its  waters,  the  bacteria  flourish 
on  the  increased  supply  of  food  materials  in  such 
great  imniliers  that  they  ab-sorb  the  dissolved  oxygen 
more  rapidly  than  it  can  l>e  replenished  by  the 
ab-sorption  of  fresh  oxygen  from  the  air. 

The  first  consequence  of  this  is — the  oxygen  con- 
tent of  the  water  falls  below  the  minimum  level  re- 
quired by  the  fish  and  other  normal  forms  of  life 
supported  by  the  stream  for  the  continuation  of  their 
vital  prcK^sses.  The  bacteria,  however,  contiiuie  to 
feed  and  flourish  on  the  sewage  matter,  and  when 
the  dissolved  oxygen  has  been  entirely  exhausted 
they  obtain,  by  the  exercise  of  another  marked 
peculiarity  in  their  mode  of  nutrition,  the  oxygen 
which  they  require  for  the  continuation  of  their  vital 
processes — that  is,  by  decomposing  inorganic  oxygeiL 
eompotmds  such  as  nitrates  and  sulphates — that  may 
be  present  in  solution  in  the  water.  When  both 
nitrates  and  sulphates  are  absent,  then  the  required 
oxygen  is  obtained  by  the  decomposition  of  organic 
oxygen  compoimds :  in  other  words,  anaerobic  or 
putrefactive  fermentation  is  set  up  by  the  bacteria  in 
the  fermentative  organic  constituents  of  the  sewage 
matter. 

When  nitrates  are  thus  robbed  of  their  oxygen,  the 
residual  substances  are  quite  odourless  and  in- 
nocuous, and  the  polluted  water  remains  in  oonse- 
quonce  inoffensive  to  smell,   although  deoxygenated. 

When,  however,  sulphates  or  organic  substances 
are  robbed  of  oxygen  in  this  way,  the  re.=  idnal   sub- 


stances in  both  cases  emit  offensive  odour,  so  that 
the  waters  containing  them  are  offensive  to  the  smell 
and  in  appearance,  as  well  as  deoxygenated. 

If  sulphates  are  present  in  a  water,  sulphuretted 
hydrogen  is  produced,  and  this  body  forms  with  any 
iron  compounds  that  may  be  present  in  the  polluted 
water  a  black  sulphide  of  iron— hence  the  black 
OT  discoloured  appearance  of  many  highly  polluted 
waters. 

It  may  here  be  noted,  in  passing,  that  the  sul- 
phuretted hydrogen  and  the  sulphide  of  iron  thus 
formed  and  deoxygenated  organic  compounds  pos- 
sess the  property  of  very  rapidly  reabsorbing  oxygen 
when  the  polluted  water  containing  them  becomes 
mixed  with  "  clean  "  water.  It  will  be  necessaiy  to 
deal  with  this  point  more  fully  when  the  disposal  of 
sewage  solids  comes  to  be  considered.  It  will  then 
be  seen  that  it  is  one  of  great  practical  importance. 

The  amount  of  dilution  with  "clean"  water  which 
uuist  be  given  to  a  sewage  liquor  to  ensure  the  con- 
dition that  the  dissolved  oxygen  in  the  mixed  liquor 
and  "clean"  water  shall  be  in  excess  of  the  ferment- 
able con.stituents  of  the  liquor  will  depend  upon  the 
quantity  of  oxygen  dissolved  in  the  diluting  water. 

It  is  well  to  bear  in  mind  in  this  connection  that 
under  atmospheric  c  oii.liti.nis  uii|iolluto.l  (nv-li  water 
can  hold  only  extrrnn'l)  ,-iii;ill  i|uanlil  r.-.  oi  oxygen 
in  .sohition,  even  wIhmi  iMuiiploU'ly  .-^al  iii^U'd  al  atmo- 
spheric pressure  with  that  gas.  Thus  100,001)  c.c.  of 
fresh  water,  when  satvu'ated  with  the  gas  at  60  deg. 
Fahr.,  and  under  ordinary  atmospheric  pressure, 
holds  only  1  grannne  of  the  gas  in  solution;  while  a 
similar  volume  of  unpolluted  sea  water  can  hold 
still  less — only  0'8  gramme — under  like  conditions. 

The  actual  amount  of  dilution  required  by  crude 
sewage,  or  by  partially  or  by  wholl.v  purified  sewage 
matter,  has  been  investigated  by  the  Sewage  Conunis^ 
sion,  and  their  reoonnnendations  regarding  the  ques- 
tion have  been  i)ublished  in   their  Eighth   Report. 

For  sewage  liquor — that  is  to  say,  f.. i  fmni 

which  the  suspended  solids  have  In  i    liy 

efficient  sedimentation  tanks — the  conn m- 

mend  a  dilution  with  from  300  to  500  viiliiinis  of 
water  of  a  quality  which  they  define  by  a  certain 
standard  chemical  test,  and  which  they  term  "clean" 
water. 

In  the  case  of  a  sewage  liquor  from  which  the  sus- 
pended solids  have  been  previously  removed  by 
chemical  precipitation,  they  do  not  require  so  much 
dilution — only  150  to  300  volumes  of  "clean"  water. 

A  sedimented  sewage  liquor  would  hold  light  fer- 
mentable organic  solids,  mostly  in  the  colloidal  con- 
dition, in  suspension,  as  well  as  fermentable  organic 
substances  in  solution;  but  its  combined  organic 
content  of  a  fermentable  character  would  not  exceed, 
on  an  average,  30  parts  by  weight  per  100,000  parts 
of  the  liquor. 

Hence,  when  ■  such  a  liqvior  is  diluted  with  300 
times  its  volume  of  "clean"  water — the  minimum 
dilution  recommended  by  the  Sewage  Commission — 
the  mixture  would  only  contain  about  1  part  of  fer- 
nuMitablc  organic  material  per  1,000,000  parts  of 
water. 

It  is  of  great  practical  importance  to  the  engineer 
to  note  that  when  .sewage  liquor  is  thus  largely 
diluted,  the  absorption  of  dissolved  oxygen  from  the 
diluting  water  iirocceds  at  an  extremely  .slow  rate,  so 
slowly,  indeed,  that,  in  order  to  detect  it  by  means 
of  a  chemical  test,  a  sample  of  the  diluted  liquor 
nnist  I>e  kept  in  a  suitable  vessel  out  of  contact  with 
air  for  several  days.  To  be  precise,  the  total  loss  of 
dissolved  oxygen  shown  by  a  sample  of  sufficientl.y 
diluted  sewage  liquor,  when  kept  out  of  contact  with 
air  for  a  i>eriod  of  five  days  at  65  deg.  Fahr.,  will 
not  exceed  0'4  gramme  per  100,(X)0  c.c.  of  the  water. 

The  rate  at  which  the  dissolved  oxygen  would  be 
replenished  in  the  diluting  water  and  sewage  liquor 
by  absorption  of  fresh  oxygen  from  the  air,  when 
exposed  to  the  natural  conditions  of  the  stream, 
would  in  the  case  of  most  rivers  and  inshore  waters 
be  at  least  equal  to  the  rate  of  loss  indicated  by  this 
analytical  figure.  Hence  it  may  be  concluded  that, 
when  the  discharge  of  a  sewage  liquor  into  a  "clean  " 
water  stream  is  properly  controlled  and  limited,  it 
should  not,  after  it  has  been  sufficiently  diluted  by 
the  waters  of  the  stream,  cause  an.  appreciable  re- 
duction of  the  oxygen  content  of  the  same  waters. 

Such,  in  brief,  are  the  more  important  bio-chemical 
principles  which  underlie  the  dilution  method  of 
disposal  for  normal  sewage  liquor. 

DISPOSAL   OP    SOLID    MATTERS. 

Adverting  now  to  the  question  of  the  disposal  of 
the  solid  portions  of  sewage  matter,  it  will  readily  be 
understood  that  water  bacteria  cannot  be  relied  upon 
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to  "mineralise"  them  when  they  are  discharged  into 
a  stream  in  the  same  effioient  and  innocuous  manner 
as  they  can  be  in  the  case  of  the  sewage  liquor, 
simply  becaiise  these  solid  iJortions  cannot  in  like 
manner  be  brolien  up  and  attenuated  by  the  waters 
of  the  stream  to  anything  like  the  extent  of  1  part 
per  1,000,000,  and  cannot  therefore  be  adequately 
supplied  with  dissolved  oxygen  during  any  fermenta- 
tive change  exerted  upon  them  by  water  bacteria. 

If  the  stream  into  which  they  are  discharged  be 
not  sufficiently  rapid  to  transport  and  to  disjjerse 
them  through  large  volumes  of  "clean"  water,  or 
over  large  areas  of  clean  bed,  they  will  be  deposited 
more  or  less  rajiidly  along  the  l>ed ;  and  if  they  re- 
main there  undistiirbed  for  a  few  days,  they  will 
encourage  the  growth  of  myriads  of  water  bacteria 
in  and  about  their  mass ;  and  since  their  fermentable 
organic  constituents  would  be  in  large  excess  of  the 
dissolved  oxygen  in  the  water  about  them,  they  would 
undergo  anaei-obic  fermentation,  with  the  attendant 
formation,  as  above  described,  of  the  offensive  gas, 
sulphretted  hydrogen,  of  the  black  sulphide  of  iron, 
and  possibly  also  of  offensive  deoxygenated  organic 
substances,  the  sulphuretted  hydrogen  and  sulphide 
of  iron  being  more  largely  formed  in  the  case  of  sea 
waters  than  in  that  of  non-tidal  waters,  inasmuch  as 
sea  waters  hold  larger  quantities  of  sulphates  in 
solution. 

These  products  of  anaerobic  fermentation  will  tend 
to  poison  the  lied  of  the  stream  in  the  immediate 
neighbourhood  of  the  depcsited  solids,  and  the  extent 
of  the  injury  would  depend  upon  the  area  of  bed 
covered  by  them.  It  is  well  to  remember  that  com- 
paratively small  areas  of  solid  deposits  may,  if  dis- 
turbed from  time  to  time,  very  distinctly  reduce  the 
oxygen  content  of  large  volumes  of  waters  flowing 
over  them.  When,  for  example,  the  putrescent  solids 
become  distiu-bed  and  distributed  through  the  water 
flowing  over  them  by  a  freshet  in  a  river  after  dry 
weather,  or  by  a  spring  tide  following  a  neap  tide 
period,  they  would  absorb  in  a  few  minutes  more  or 
less  completely  tlie  dissolved  oxygen  of  the  water 
through  which  they  were  dispersed,  owing  to  the 
great  chemical  affinity  which  the  anaerobic  products, 
above  enumeTated,  possess  for  dissolved  oxygen. 

In  order  fully  to  appreciate  the  very  serious  injury 
which  sewage  or  other  refuse  solid  organic  materials 
are  capable  of  causing  in  a  stream,  it  is  necessary 
to  under.stand  the  wide  difference  of  their  behaviour 
towards  the  dissolved  oxygen  of  -any  water  through 
which  they  l>ecom©  dispersed  when  (1)  in  the  fresli 
condition,  and  (2)  after  undergoing  bacterial  fermen- 
tation under  anaerobic  conditions  when  deposited  for 
any  length  of  time  along  the  bed  or  banks  of  a 
stream. 

Sewage  or  refuse  solids  in  the  fresh  condition,  like 
fresh  sewage  liquor,  when  dispersed  through  large 
volumes  of  "clean"  water,  do  not  directly  combine 
with  the  dissolved  oxygen,  but  are  only  induced  to 
do  so  indirectly  and  gradually  under  the  influence  of 
any  water  bacteria  that  may  feed  upon  them. 

Wlien.  however,  the  same  solids,  after  remaining 
deposited  on  the  bed  of  the  stream  for  any  length 
of  time,  and  undergoing  anaerobic  fermentation, 
become  dispersed  through  "  clean"  water,  the  sul- 
phides and  deoxygenated  organic  bodies  now  mixed 
with  them  will  directly  combine  with  the  dissolved 
oxygen  immediiately  they  come  in  contact  with  it. 
So  that,  while  the  waters  of  a  "  clean  "  stream  may 
tran.sport  sewage  or  other  refuse  organic  solids  in 
the  fresh  condition,  and  may  carry  them  for  several 
hours  without  suffering  any  appreciable  reduction  in 
their  dissolved  oxygen  content,  the  same  .solids,  after 
remaining  deposited  along  the  bed  and  banks  of  a 
stream,  and  there  undergoing  anaerobic  fermentation, 
will,  when  disturbed  and  dispersed  through  a  like 
body  of  "cleaii"  water,  immediately  absorb  the  dis- 
solved oxygen  of  the  water  by  direct  chemical  com- 
bination with  it. 

.INJURY    TO    RIVERS. 

iMany  of  our  rivers  in  this  country  suffer  more  or 
less  serious  injury  from  sewage  solids  in  the  manner 
here  described.  The  writer  has  had  opportunities  of 
carefully  investigating  the  condition  and  circum- 
stances of  several  of  such  rivers,  and  he  has  given 
detailed  description  of  some  typical  examples  in  the 
Appendix  VI.  to  the  Fiftti  Report  of  the  Sewage  Com- 
mission (see  pp.  89-91,  269-.303,  325-341  and  380).  Refer- 
ence may  also  be  made  in  this  connection  to  the  1912 
report  of  the  Metropolitan  Sewerage  Commission  of 
New  York,  pp.  99-117,  and  also  to  the  1914  report  of 
the  same  commission,  pp.  232-234. 

It  wOl  suffice  to  give  here,  by  way  of  illustration, 
one  typical  example ;    The  Yorkshire  river  0»se  for  a 


great  part  of  its  -course  is  a  fairly  clean,  natural 
stream.  In  spite  of  some  rather  considerable  pollu- 
tion by  the  sewage  of  towns  and  villages,  there  is 
nothing  in  its  waters  to  prevent  or  destroy  fish  life. 
But  near  Goole,  where  it  is  joined  by  the  Aire  and 
Don,  it  becomes  at  times  seriously  polluted  by 
putrescent  sewage  solids  brought  down  to  it  by  tliese 
tributaries  during  freshets.  It  is  a  matter  of  yearly 
complaint  that  the  gross  pollution  of  the  upper 
reaches  of  these  streams  oocasionally  poison  and  de- 
oxygenate  the  waters  of  the  Ouse,  and  prevents  the 
passage  of  salmon  trying  to  ascend  it  from  the 
Humber. 

Both  the  Aire  and  the  Don,  between  their  most 
polluted  reaches  and  their  junctions  with  the  Ouse. 
flow  through  courses  of  eonsidcialilc  length,  and 
along  which  they  receive  little  further  pollution,  and 
in  which  the  bio-chemical  oxidation  of  liquid  sewage 
organic  matters  that  had  becom.e  mixed  with  their 
waters  is  very   considerably   advanced. 

But  both  tributaries,  it  must  be  remembered,  are 
very  grossly  polluted  along  their  higher  reaches. 
Thus  the  Aire,  with  its  nearly  equal  effluent  the 
Calder,  drain  an  area  within  which  lie  the  towns  of 
Bradford.  Leeds.  Huddersfield  and  Wakefield,  and 
villages  in  wliich  the  woollen  trade  of  the  West 
Riding  of  Yorkshire  is  carried  on. 

During  dry  weather  crude  sewage  solids  are  de- 
posited along  the  beds  and  banks  of  the  upper 
reaches  of  these  rivers,  but  the  liquid  portions 
gradually  undergo  fermentation  as  they  are  borne 
along  by  the  waters  of  the  rivers,  and  the  writer  has 
found  that,  by  the  time  they  reach  the  Ouse  in  dry 
weather,  practically  the  whole  of  the  dissolved 
sewage  organic  substances  originally  present  becomes 
completely  fermented,  and  that  the  second  stage  of 
fermentation — that  is,  the  bio-chemical  oxidation  of 
the  ammonium  compounds — has  been  well  estab- 
lished. 

But  during  freshets  tbe  sewage  solids  which  had 
accumulated  in  dry  weather  in  these  rivers,  and  had 
meanwhile  become  putrescent,  are  washed  down  into 
the  Ouse,  and  absorb  the  dissolved  oxygen  of  its 
waters,  so  that  the  waters  are  rendered  incapable  of 
supporting  salmon  and  other  fish  life. 

These  solids  also  become  deposited  along  the  banks 
of  this  part  of  the  Ouse  and  temporarily  discolour  it. 
Tlie  banks  of  the  river  are  steep  and 'uncovered  at 
low  water.  They  are  overlaid  with  clay  and  fine 
sand,  which,  as  just  stated,  becomes  discoloured  after 
freshets,  but  appears  of  a  clean  yellow  colour  during 
dry  weather.  A  good  deal  of  this  solid  polluting 
matter,  however,  remains  imbedded  in  the  clay  below 
its  surface,  and  causes  further  injury  to  the  waters 
of  the  river,  as  will  appear  from  the  descriptions  that 
follow. 

The  Ouse  and  its  tributaries  the  Aire  and  the  Don 
are  influenced  by  tides  for  considerable  distances 
above  Goole.  The  rate  of  flow  and  ebb  in  this  por- 
tion of  the  rivei'  Ouse  varies  very  greatly  during 
spring  and  flood  tides.  At  spring  tides  the  flood  lasts 
about  2i  hours,  with  an  ebb  of  9i  hours,  and  a  period 
of  quiescence  of  about  half  an  hour  at  high  and  low 
water.  At  neap  tides  the  flood  lasts  for  four  hours, 
and  the  ebb  for  7^-  hours. 

At  spring  tides  the  river  at  Goole  rises  from  16  ft. 
to  20  ft.,  while  at  neap  tides  the  rise  varies  between 
10  ft.  and  13  ft. 

The  great  and  rapid  rise  of  the  river  during  spring 
tides  must  obviously  produce  a  strong  scouring  action 
on  the  banks  of  the  river,  and  a  much  stronger  action 
than  at  neap  tides,  when  the  river  rises  more  slowly 
and  to  a  less  height. 

TIDAI,    INVESTIGATIONS. 

Dr.  Maclean  Wilson  has  published  some  valuable 
and  instructive  results  of  some  careful  investigations 
that  he  has  made  on  this  portion  of  the  river  Ouse 
during  spring  and  neap  tides,  and  his  chemical 
analyses  show  that  the  suspended  matters  carried 
liy  tire  waters  of  the  river  is  very  much  greater  during 
spring  tides  than  during  neap  tides — the  maximum 
range  being  1,100  parts  suspended  matter  at  spring 
tides  to  75  parts  per  100,000  parts  of  water  during 
neap  tides. 

Notwithstanding  the  fact  that  tbe  liquid  sewage 
matter  in  the  river  is  diluted  with  very  much  larger 
volumes  of  clean  water  at  spring  tides  than  at  neap 
tides,  the  dissolved  oxygen  content  of  the  river  waters 
during  spring  tides  is  nevertheless  consideraldy  less 
th.an  at  neap  tides.  The  only  possible  explanation, 
for  this  apparently  anomalous  state  of  things  is  that 
tbe  clay  and  «and  which  are  disturbed  by  the  tidal 
currents  in  this  portion  of  the  river  contain  putres< 
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cent  sewage  solid  matters,  and  that  these  matters  are 
more  effectually  scoured  and  dispersed  in  laiger 
quantities  through  the  tidal  waters  by  the  spring 
tidal  currents  than  by  the  neap  tidal  currents,  and 
that  these  putrefactive  matters  rapidly  absorb  dis- 
solved oxygen  from  the  t/idal  waters  as  they  be<X)me 
dispersed  through  Uiem. 

As  regards  the  possibility  of  liquid  sewage  matters 
contributing  to  an  appreciable  extent  to  the  excep- 
tional deficiency  in  tlie  dissolved  oxygen  content  of 
the  spring  tide  waters  of  the  river,  several  reasons 
may  be  advanced  to  show  that  this  is  impossible. 
for  example.  Dr.  Maclean  Wilson's  analytical  figures 
show  that  the  proportions  of  liquid  sewage  matters 
in  the  spring  tide  samples  are  about  ten  times  less 
than  those  in  the  neap  tide  samples,  and  that,  never- 
theless, they  show  a  greater  deficiency  in  dissolved 
oxygen.  Some  of  the  spring  tide  samples  were  so 
slightly  poUvited  by  liquid  sewage  matter  that  they 
contained  no  ammonia,  and  yet,  notwithstanding 
this,  their  dissolved  oxygen  content  had  been  so 
greatly  reduced  that  they  were  no  longer  able  to 
support  salmon  and  other  fish  life;  while  the  neap 
tide  samples,  though  they  contained  very  decided 
quantities  of  ammonia,  indicating  distinct  pollution 
with  liquid  sewage  matter,  their  oxygen  content  was 
not  so  largely  reduced.  It  was,  in  fact,  usually 
above  the  minimum  required  by  salmon  and  other 
fish  life. 

Sufficient  has  perhaps  been  stated  in  the  foregoing 
pages  to  indicate  the  great  danger  of  discharging 
sewage  solids  into  streams,  the  currents  and  physical 
circumstances  of  which  are  not  such  as  to  ensure 
the  satisfactory  dispo.sal  of  such  sewage  matter. 

In  every  such  case  the  sewage  solids  should  be 
removed  before  discharging  sewage  liquor  into  the 
stream. 

Streams  are  to  be  met  with,  however,  which  are 
capable  of  satisfactorily  disjxising  of  the  solids  as 
well  as  the  liquor  of  «rude  sewage  matter;  and  it 
becomes  interesting  and  instructive  to  consider  what 
may  become  of  the  solid  matters  when  discharged 
into  such  streams.  But  little  attention  has  hitherto 
been  paid  to  this  question  by  engineers  and  chemists. 
A  good  deal  of  information  has,  however,  been 
obtained  concerning  it  from  rec-ent  investigations  by 
water  biologists. 

In  the  case  of  such  streams  the  volume  and  flow 
of  their  waters  are  sufficiently  great  to  prevent  the 
Ijermanent  deposit  of  the  sewage  solids  discharged 
into  them  at  any  particular  point,  and  to  distribute 
them  widely  tlirough  large  volumes  of  water  or  over 
wide  areas  of  clean  bed.  Under  tliese  conditions 
neither  the  waters  nor  the  bed  of  the  stream  can 
become  fouled,  and  the  former  will  remain  'well 
stored  with  dissolved  oxygen.  Other  forms  of 
organisms  besides  bacteria  will  then  flourish,  and 
will  feed  upon  the  organic  solids  thus  widely  dis- 
tributed through  the  waters,  or  over  the  bed  ol  the 
stream. 

MICROSCOPIC     ORGANISMS. 

Some  of  tliese  organisms  possess  the  mode  of  nutri- 
tion characteristic  of  animal  forms  of  life,  and  do  not 
consequently  exercise  by  their  vital  processes  the 
drain  upon  the  supply  of  dissolved  oxygen  in  waters 
by  causing  an  oxidation  of  food  materials  in  the  way 
that  bacteria  do.  They  consequently  do  not  require 
so  much  oxygen  for  like  quantities  of  organic  matter 
consumed.  They  can,  moreover,  it  is  well  to  bear  in 
mind,  only  continue  to  thrive  in  well  oxygenated 
water.  They  are  to  be  found  among  the  forms 
attached  to  the  bed  of  the  stream — e./j.,  annulosa, 
mollu.sca  and  large  Crustacea;  among  the  micro- 
organisms, which,  by  reason  of  the  minuteness  of 
their  size  and  feeble  powers  of  locomotion,  are  carried 
about  passively  by  the  waters  of  the  stream,  and 
include  animal  organisms,  invisible  or  barely  visible 
to  the  naked  eye,  as  well  as  the  two  great  classes  of 
saprophytic  and  nitrifying  bacteria  already  con- 
.sidered;  and,  finally,  among  the  various  forms  of 
animals — e.rj.,  fish  (pisces) — which  freely  roam  through 
wide  areas  of  water. 

The  above  three  categories  of  organisms  occur  more 
or  less  abundantly  in  clean  river  and  inshore  tidal 
waters  that  are  exposed  to  a  pollution  slight  in 
extent  relatively  to  their  volume  and  flow  from 
agricultural  or  domestic  drainage,  and  all  may  assist 
in  the  work  of  the  destruction  of  the  solid  organic 
refuse  matters  in  such  waters. 

The  microscopic  organisms  of  fresh  and  salt  waters 
— termed  c-ollectively  the  "  plankton  " — have  been 
shown  to  play  a  very  important  part  in  the  con- 
sumption of  solid  refuse  matters  in  waters.  These 
minute  organisms   are   nourished   by   a  true  animal 


mode  of  nutrition — ^that  is  to  say,  they  absorb  sclid 
particles  of  organic  foodstuff  at  any  point  on  their 
surface — as  in  the  case  of  the  simplest  protozoa,  diges- 
tion taking  place  within  the  cell;  or,  as  in  the  case  of 
organisms  higher  in  the  scale  of  life,  tliey  possess 
a  distinct  oral  aperture,  through  wliich  the  solid 
particles  enter,  and  an  anal  aperture,  through  which 
undigested  portions  of  food  are  expelled. 

Besides  the  protozoa,  minute  Crustacea  abound  in 
the  "plankton"  of  waters,  and  of  these  the  most 
important  in  sea  water  are  the  oopepoda.  These 
organisms  lead  a  predatory  life,  and  well  deserve  the 
name  of  scavengea-s.  They  feed  largely  on  sewage, 
and  convert  sewage  into  good  food  for  fish.  The 
rotifera  also  plentifully  occur  among  the  "plankton" 
of  fresh  water. 

Thus,  in  the  "plankton"  of  a  water  organisms 
exist  which  in  their  several  ways  and  by  their  joint 
action  are  capable  of  completely  consuming  any 
sewage  matters,  liquid  or  solid,  that  may  be  asso- 
ciated with  them,  always  provided  that  the  waters 
shall  at  ail  times  be  well  supplied  with  dissolved 
oxygen  throughout  their  mass. 

That  minute  organisms  possessing  a  true  animal 
mode  of  nutrition  can  consume  the  solid  organic 
matters  of  crude  sewage  at  an  extraordinarily  rapid 
rate  under  sufficiently  favourable  conditions  has  been 
proved  by  the  experiments  recently  carried  out  in 
America  by  Messrs.  Edward  Barlow  and  F.  W. 
Mohlan  on  the  "  Purification  of  Sewage  by  Aeration 
in  the  Presence  of  Activated  Sludge "  (Journal  of 
Indu.strial  and  Engineering  Chemistry,  p.  318,  Vol.  7, 
1915).  In  these  experiments  crude  sewage  was  nitri- 
fied in  five  hom-s,  and  tlie  biological  examination 
of  the  purified  sludge  from  tliese  experiments  showed 
that  among  the  microscopic  animals  found  were 
many  vorticella  and  rotifera,  but  that  the  pre- 
dominant organism  is  a  minute  worm — Aeolosoma 
hemprichi.  This  organism  abounds  in  various  kinds 
of  fresh-water  streams,  where  there  is  an  abundance 
of  decaying  organic  material,  and  thrives  especially 
well  where  there  is  much  fermentation  in  waters 
contaminated  with  sewage,  provided  that  there  is  an 
abundance  of  oxygen.  It  belongs  to  a  group  of 
worms  in  which  reproduction  occurs  very  rapidly 
by  asexual  methods.  It  must  be  noted,  however, 
that,  although  the  purified  sludge  -from  the  experi- 
ments was  free  from  unpleasant  odour,  and  con- 
tinued to  be  so,-  so  long  as  these  and  other  organisms, 
of  which  it  largely  consisted,  remained  alive  or  in  a 
fresh  condition,  it  nevertheless  became  offensive 
when  these  organisms  died  and  suffered  putrefaction. 
These  experiments  afford,  therefore,  a  good  illustra- 
tion of  the  superiority  oi  water  bacteria  as  .scavengers 
over  organisms  that  are  nourished  by  a  true  animal 
mode  of  nutrition  so  far  as  end  products  are  con- 
cerned. 

SEWAGE     MATTBES     IN     STREAMS. 

But  it  may  be  urged  tlhat,  even  when  sewage  matters 
are  discharged  into  streams  under  the  most  favour- 
able conditions  for  their  satisfactory  purification, 
their  de.struction  as  such  by  living  organisms  will 
not  be  effected  immediately,  but  only  after  extended 
periods  of  tinie.  So  that,  if  any  pqisonous  bodies  l>e 
associated  with  the  sewage  matters,  the  waters  of 
the  stream  may  remain  poisoned  for  a  consideraljle 
portion  of  their  subsequent  flow. 

This  asipect  of  the  sewage  dilution  problem  has 
also  been  very  carefully  investigated  of  recent  years, 
especially  by  Dr.  Houston,  for  the  Sewage  Commis- 
sion, and  for  the  Metropolitan  Water  Board,  and  liis 
very  elaborate  and  prolonged  investigations  have 
clearly  shown  that  the  dangers  of  a  propeily  con- 
trolled and  limited  pollution  of  a  stream  by  sewage 
matters  are  not  necessarily  as  great  as  has  been 
hitherto  supposed.  He  has  shown,  on  the  contrary, 
that  the  view  hitherto  held  that  a  polluted  river 
water,  such  as  the  Thames,  may  be  at  all  times 
dangerously  infected  by  disease  germs  is  not  founded 
on  fact;  but  that  the  real -danger  to  guard  a  river 
water  against,  in  the  interests  of  public  health,  is 
the  accidental  intrusion  of  specifically  infected  excre- 
tion from  disease  carriers. 

This  conclusion,  it  may  be  incidentally  pointed  out, 
is  entirely  supported  by  the  immunity  from  specific 
diseases  of  communities  dwelling  or  working  along- 
side of  tidal  and  non-tidal  waters  that  are  •  polluted 
often  to  a  considerable  extent  with  sewage  matters, 
and  in  the  habit  of  making  use  of  such  waters  for 
boating  and  other  purposes,  including  domestic  use, 
except  that  of  drinking. 

The  subject  has  been  authoritatively  dealt  with  by 
the  Sewage  Commission  in  no  less  than  three  of  their 
reports    (Fourth,    Fifth,    and    Eightli).       Thus  in  the 
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Fifth  Report,  when  considering  the  question  of  the 
desirabUitj  of  sterilising  sewage  effluents  before  allow- 
ing them  to  be  discharged  into  a  stream,  the  com- 
missioners expressed  themselves  as  satisfied,  from 
experiments  carried  out  for  them  by  Dr.  Houston,  that 
it  is  a  practical  possibility,  although  a  costly  one,  to 
render  sewage  effluents  fairly  pure,  bacteriologically, 
by  special  treatment  with  cliemical  sterilising  agents ; 
but  tliey  add  that  they  found  themselves  unable  to 
recommend  the  general  adoption  of  sucli  special  treat- 
ment, because  they_  feared  that  a  false  sense  of  security 
would  obtain  if  tli'ey  did  so  unless  at  the  same  time 
storm  overflows  on  sewers  were  also  abolished — a 
suggestion  that  so  far  appears  to  be  outside  engineer- 
ing possibilities,  and  because  they  were  also  satisfied 
that  rivers  generally,  those  travei-sing  agricultural  as 
well  as  those  draining  manufacturing  or  urban  areas, 
are  necessarily  exposed  to  other  pollution  besides 
sewage. 

They  therefore  considered  that,  when  a  river  water 
is  drawn  upon  by  a  local  authority  for  a  potable  water 
supply,  that  authority  ' '  must  be  lield  to  be  aware  of 
the  risks  to  which  the  water  is  exposed,  and  tliat  it 
should  be  regarded  as  part  of  the  duty  of  that  autho- 
rity systematically  and  thoroughly  to  purify  the 
water  before  distributing  it  to  their  customers." 

Apart  from  possible  infection  by  disease-producing 
germs,  there  is  no  reason  for  supposing  that  normal 
sewage  matter  can  directly  exercise  any  poisonous 
influence  in  a  stream,  especially  when  extremely  small 
proportions  in  which  tliey  may  be  safely  mixed  with 
the  water  are  borne  in  mind.  As  a  matter  of  fact,  all 
observations  that  have  been  made  on  the  subject  show 
that  such  matters  exercise  a  beneficial  effect  upon  the 
normal  life  of  a  stream  when  their  discharge  into  it 
is  properly  limited  and  controlled. 

Antiseptics  and  certain  trade  waste  liquors  would 
certainly  exercise  a  poisonous  influence  in  a  stream  if 
directly  discharged  into  it  in  the  raw  condition,  or  if 
allowed  to  drain  in  too  large  proportions  into  a  sewer ; 
and  where  necessary  sucli  wastes  must  be  specially 
treated  before  being  discharged  into  a  stream. 

But  it  is  the  common  experience  in  sewage  jjurifi- 
cation  works  of  towns  in  wliich  bacterial  processes 
are  carried  on — e.g.,  percolating  and  contact  beds 
filtration  processes — that  they  are  not  present  in  suffi- 
cient quantity  to  interfere  witli  the  purification  of  the 
sewage  matter.  No  doubt  they  gain  access  to  sewers, 
but  by  the  time  the  sewage  reaches  the  purification 
or  outfall  works  they  have  eitlier  been  destroyed  or 
have  been  so  largely  diluted  as  to  be  rendered  hai-m- 
less  to  living  organisms. 

Although  the  experimental  investigations  and  views 
referred  to  in  the  foregoing  pages  all  go  to  fre«  slightly 
polluted  river  waters  from  the  odium  attaching  to 
them  as  being  necessarily  sure  sources  of  disease-pro- 
ducing bacteria,  the  writer  wishes  emphatically  to 
support  the  view  that,  when  any  river  water  is  drawn 
upon  for  a  potable  water  supply  to  a  community, 
eveiy  possible  means  should  be  adopted  for  guarding 
against  the  danger  of  accidental  infection,  and  for 
ensuring  a  sufficient  chemical  purity  of  tlie  water  for 
all  the  purposes  incidental  to  the  varied  requirements 
of  such  community. 

This  discussion  of  the  dilution  method  of  .sewage 
purification  may  perhaps  be  fittingly  concluded  with 
the  following  definition  of  the  term  "  normal  "  sewage: 
"Normal"  sewage  matters  are  refuse  matters,  the 
fermentable  organic  constituents — both  in  solution 
and  in  suspension— of  whicli  can  be  purified,  witlujut 
previous  treatment  of  any  kind,  by  living  organisms. 


Sale  Town  Hall  and  Public  Offices.— The  new  town 

hall  and  pulilio  offices  of  Sale,  including  a  fire  station 
to  accoiiiiuodate  the  Sale  and  Ashton-on-Mersev  Joint 
Brigade,  were  formally  opened  on  Saturday  by  Mr. 
Ernest  Jones,  chairman  of  the  council.  The  build- 
ings have  been  erected  at.  a  cost,  including  furnish- 
:ng,  of  £11,000,  and  for  their  siae  are  considered  to 
be  among  the  best  of  their  kind  in  the  North  of 
England.     The  architect  was  JVIi-.  C.  T.  Adshead. 

Bo'ness  Electricity  Works. —  The  Secretary  for 
Scotland  has  written  offering  no  objection  to  the 
scheme  of  the  Bo'ness  Town  Council  for  an  extension 
of  the  burgh  electricity  works.  The  proposed  works, 
which  would  enable  the  undertaking  to  meet  the 
demand  during  the  ensuing  winter  for  munitions  of 
war,  are  estimated  to  cost  between  £6,000  and  £7,000. 
The  town  council  have  asked  the  National  Electric 
Construction  Company,  Limited,  London,  to  sulunit 
plans,  specifications,  and  prices  of  the  propoietl 
work. 


CORRESPONDENCE. 

Et'^   al'i7p    itv   Tiav9'   vpa 

(One  man  doee  not  see  everything.) 

— ECRIPIDBS. 

THE     ACTIVATED    SLUDGE    SYSTEM    OF    SEWAGE 
PURIFICATION. 

Tu  the  Editor  of  The  SuHVEroR. 
Sir, — I  •notice  in  your  editorial,  p.  562,  that  you 
say  that,  while  we  are  waiting  for  investigations,  our 
friends  in  America,  recognising  the  great  value  of 
this  process,  have  already  commenced  experiments. 
The  experiments  of  Mr.  T.  Chalkley  Hatton,  to  which 
you  refer,  have  been  carried  out  at  ^Milwaukee  in  col- 
laboration with  me,  my  services  l>eing  retained  for 
this  purpose  twelve  months  ago.  I  am  also  officially 
in  touch  with  exijeriuiental  work  a:t  the  University 
of  Illinois  and  at  Edmonton,  Alberta. 

Further,  thanks  to  the  enterjirise  of  a  British  firm 
— Messrs.  Jones  &  Attwood,  Limited — a  large  amount 
of  pioneer  work  has  been  done  in  this  country,  and 
many  ijatents  taken  out  during  the  last  three  years, 
not  only  in  England,  but  also  in  the  U.S.A.  and  many 
other  countries.  This  firm  have  just  completed  an 
installation  on  tlie  "  fill  and  draw  "  principle  for  the 
Baguley  Sanatorium  of  the  Manchester  Corporation. 
It  is  now  in  operation,  and  the  results  are  being  care- 
fidly  watched.  They  have  also  taken  all  the  respon- 
sibility for,  and  are  cai-rying  out,  large  permanent 
works  at  Stamford  and  Worcester,  both  on  the  con- 
tinuous system.  The  Milwaukee  tank  is  to  treat 
1,600,000  U.S.  gallons  (1,330,000  imperial  gallons),  but 
the  tank  at  Woivester  will  treat  2,000,000  gallons.— 
Yours.  &c., 

Gilbert  J.  Fowler. 
The  Fraiikland  Laboratory, 
Chemical   Department, 
The  University, 
Manchester. 

December  7^  1915. 
[We  are  glad  to  learn  from  Dr.  Fowler's  letter  that 
works  for  treating  sewage  on  the  above  principle  on 
the  continuous  system  are  being  constructed  in  this 
country,  but  it  must  be  some  time  before  any  residts 
are  available.  Meanwhile,  the  results  obtained  at 
Milwaukee  have  Ijeen  imblished.  It  is  also  satis- 
factory to  note  that  the  experiments  at  Milwaukee 
were  carried  out  in  collaboration  with  Dr.  Fowler, 
and  this  was  clearly  stated  in  Mr.  T.  Chalkley 
Hatton's  first  report,  which  was  printed  in  our  issue 
of  September  3rd  last  (p.  258).  Messrs.  Jones  &  Att- 
wood, Limited,  of  Stourbridge,  who  have  also  written 
us  on  tlliis  subject,  point  out  that  the  first  experi- 
mental tank  put  down  at  Milwaukee  was  designed 
in  the:r  office.  Mr.  Chalkley  Hatton,  they  state, 
afterwards  designed  a  continuous  tank  with  simple 
air  lifts,  but  found  their  diffuser  arrangement  in  the 
first  tank  superior,  and  eventually  adopted  and  fell 
back  on  their  arrangements.  Tlie  firm  add  that  the 
process  is  the  invention  of  Dr.  Fowler  and  his  col- 
leagues, that  the  apparatus  adopted  in  the  experi- 
ments, both  in  this  country  arwl  America,  are  of  their 
design,  and  are  now  patented  all  over  the  world,  and 
that  thus  the  American  experiments  are  subject  to 
these  patents.  Tlierefore,  they  add.  it  is  a  thoroughly 
EnglisJi  enterprise  in  every  res]iect. — Ed.  The 
Surveyor.] 


INSTITUTION  OF  PNIGIPAL  ENGINEERS. 

NO.    1    (NORTHERN)   DISTRICT    MEETING. 

A  meeting  of  the  No.  1  (Northern)  District  of  the 
Institution  of  Municipal  Ehigineers  will  be  held  in 
the  Town  Hall,  Newcastle-on-Tvne,  to-morrow 
(Saturday),  at  2.30  p.m. 

Agenda. 

1. — To  confirm  minutes  of  last  meeting. 

2. — ^To  consider  the  presentation  to  Mr.  John 
Robinson. 

3. — To  consider  suggestions  by  Mr.  Wintei-  Gray  on 
the  administration  of  tJie  Mutual  Aid  Defence  Fund. 

4. — ^To  receive  report  of  council,  and  papers  read  at 
annual  meeting. 

5. — To  elect  chairman  and  secretary  for  1916. 

6. — To  fix  date  of  annual  meeting  and  appoint  sub- 
committee. 

7. — Any   other  business. 


A  Healthy  Urban  District.— Not  a  single  death 
occurred  in  the  urban  district  of  Bulkington  during 
tlie  month  of  November. 


December  10,,  UHo. 


AND   COUNTY   ENGINEER. 
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EASTERN   SUB.DiSTRICT   MEETENC   AT   BURY   ST.    EDMUNDS. 


In  the  absence  of  the  president  and  cliairnum  of 
the  district,  Mr.  H.  T.  Wakelani  (Middlesex),  Mr. 
-\.  E.  Collins  (Norwich),  past^president,  occupied  tlie 
chair  at  the  Eastern  Sub-District  meeting  (Suffolk, 
Norfolk  and  Cambridge),  held  at  Bury  St.  Edmunds 
on  S;iturday  aftei-noon  last.  The  proceedings  took 
place  in  the  Shire  Hall,  and  those  present  included 
Messrs.  J.  H.  Clarke  (Haverhill),  R.  Croome 
(Cromer),  H.  Collins  (Colchester),  district  secretary, 
.\.  D.  Ennals  (Thedwaster),  W.  H.  Eley  (Newmarket), 
.1.  H.  French  (HarwicJi),  T.  Gaim  (Harwich), 
P.  T.  Giles  (Bury  St.  Edmunds),  S.  C.  Gordon 
(London),  W.  D.  HHr<ling  (Bury  St.  Edmunds), 
G.  Harrison  (East  Stow),  W.  L.  Jenkins  (West 
Suffolk),  J.  Julian  (Cambridge),  G.  W.  L;ngw«od 
(Stowmarket).  S.  C.  Llo\d  (East  Suffolk),  S.  Matthew 
(Chelmsford),  J.  R.  Mead  (Ipswich),  hon.  sub-district 
secretary.  H.  Miller  (East  Suffolk).  T.  \V.  Morgan 
(West  Suffolk),  R.  S.  W.  Perkins  (Ely),  A.  J.  Smith 
(King'3  Lvnn),  J.  A.  Weljb  (Hendon),  and  S.  A.  Hill- 
Willis  (TUbury). 

On  assembling  the  members  were  received  by  Mr. 
W.  Lionel  Jenkins,  the  county  stirveyor,  and  in  the 
course  of  tlie  subsequent  Inisiness  it  was  announced 
that  further  meetings  of  the  sub-district  had  been 
arranged  to  be  held  at  Yarmouth  on  April  8th, 
Cambridge  on  Jtnie  3rd,  Sheringham  on  July  29tli. 
and  Stowmarket  on  September  30,  1916.  A  cordial 
vote  of  thanks  was  passed  to  Mr.  W.  D.  Harding, 
the  lx>rough  surveyor  of  Bury  St.  Edmunds,  for  his 
kindness  in  having  granted  facilities  earlier  in  the  day 
for  the  insi>ection  by  a  number  of  the  visitors  of  the 
waterworks,  electric  ix)wer  station,  and  refuse 
destructor. 

.\  i<aper  entitled 
WAR-TIME  ECONOMY  BY  LOCAL  AUTHORITIES 

was  afterwards  submitted  by  Mr.  William  H.  Eley, 
Assoc.M.iNST.c.E..  engineer  and  surveyor  to  the  New- 
market Urban  District  Counoil.* 

The  Chaiiiman  (Mr.  A.  E.  Collins),  in  opening  the 
discussion  on  Mr.  Eley's  pai>er,  remarked  that  the 
better  one's  administration  the  more  difficult  it  was 
to  effect  savings,  except  by  dropping  work  altogether. 
He  adopted  motor  haulage  in  Norwich  twelve  years 
ago,  and  the  more  experience  he  had  with  it  the  more 
he  feJt  inclined  to  extend  it.  The  difliculty,  how- 
ever, as  Mr.  Eley  had  said,  was  to  find  the  necessary 
capital.  For  towns  the  best  form  was  electric  haul- 
age, but  to  make  any  form  of  haulage  pay  one  must 
have  quick  filling  and  discharge.  With  one  steam 
wagon  which  he  had  had  in  service  twelve  years  the 
cost  worked  out  at  from  lOd.  to  Is.  per  ton-mile,  witli 
loading  only  one  way.  Another  wagon,  of  a  ton 
larger  capacity,  which  had  been  in  use  a  few  years 
less,  the  figure  was  8Jd.,  and  in  the  case  of  another 
still  newer  wagon  of  6  tons  capacity,  the  cost  was 
less  than  6d.  per  ton-mille.  For  horse  haulage  the 
cost  was  Is.  eld.  His  view  was  that  with  a  really 
good  electric  wagon  the  work  could  te  done  for  less 
than  6d.  per  ton-mile.  When  considering  the  intro- 
duction of  mechanical  traction  one  must,  however, 
tear  in  mind  the  question  of  quick  loading,  and  he 
had  come  to  the  conclusion  that  generally  the  best 
thing  to  do  was  to  supply  areas  with  a  sufficient 
number  of  skips  or  tipping  buckets,  and  to  have  a 
crane  erected  on  the  wagon  so  that  the  skips  or 
buckets  could  be  quickly  handled.  At  the  same  time, 
he  considered  that  a  self-contained  motor  and  wagon 
was  better  than  a  separate  tractor  and  wagon. 
Tonching  on  other  points  in  the  paper,  Mr.  Collins 
said  he  should  like  some  more  information  on  the 
subject  of  the  furnace  bars  which  had  been  referred 
to,  as  well  as  w-ith  regard  to  the  mixture  of  chalk 
and  coal  dust  used  for  fuel.  He  added  that  it  seemed 
to  him  quite  the  proper  thing  to  do  to  cultivate  the 
unused  ground  in  cemeteries.  In  Norwich  it  was  the 
practice  to  consecrate  only  a  portion  of  the  cemetery 
ground  at  a  time,  and  let  the  rest  for  allotments. 
His  borough  had  reduced  the  expenditiire  on  high- 
ways from  £54,000  to  £32,000  a  year,  and  the  result 
was  that  he  was  starving  the  roads;  there  was 
nothing  else  for  it.  He  did  not  know  what  was 
going  to  hapijen  if  they  went  on  like  that.  It  took 
twenty-two  years  to  get  them  into  decent  condition, 

•  See  page  598. 


and  he  supposed  they  would  now  go  back  to  a  con- 
dition worse  than  they  were  when  they  stai-ted. 

Mr.  J.  W.  CocKEiLL  (Great  Yarmouth),  in  a  com- 
munication on  the  subject  of  the  paper,  stated  that, 
with  highways,  as  early  as  January  his  committee 
decided  to  cut  £4,000  out  of  the  estimates  for  re- 
making roads,  and  in  the  cud  iiai\  liulil  ii'ijairs  they 
allowed  him  to  carry  out  .-mih'  ciluii  wi.ith  of  tarring 
against  £250  in  previous  ycar.-<,  lli.'  e.i.'iu  thus  si>ent 
to  be  saved  out  of  general  repairs.  In  this  way  he 
was  of  opinion  that,  witli  the  decreased  traffic,  little 
or  no  damage  would  result  for  this  one  year;  but  it 
would  look  very  serious  if  the  process  was  con- 
tinued. Starving  the  roads  was  false  economy. 
Tarring  wiU  to  some  extent  help,  and  his  experience 
went  to  prove  that  the  saving  by  tarring  was  quite 
33  per  cent,  and  yet  one  of  the  leading  daily  papers, 
in  trying  to  teach  tlie  local  authorities  how  they 
should  economise,  described  tli©  tarring  going  on  as 
dreadfid  waste.  Formerly  £5,600  was  spent  on 
street  lighting  in  Yarmouth;  the  committee,  before 
the  present  lighting  regulations,  reduced  this  to 
£4,000.  The  lighting  regulations  turned  out  every 
lamp,  but  as  there  were  cai^ital  charges  and  repairs 
to  be  met,  the  cost  would  now  be  £1,500,  reducing 
the  bill  £4,000;  and  he  tltought  that,  as  the  public 
had  found  it  possible  to  live  without  so  much  light, 
it  was  very  likely  that  it  would  be  some  years  before 
the  lighting  bill  again  reached  £5,600.  One  thing  in 
Mr.  Eley's  paper  that  he  would  like  to  emphasise 
was  that  tliere  was  enormous  economy  in  carrying 
out  haulage  and  cartage  by  steam  or  motor  wagons. 
Just  l>efore  the  war  commenced  Yarmouth  purchased 
three  of  these  vehicles.  He  used  them  for  all  the 
long-distance  work,  with  the  result  that  there  was  a 
saving  of  quite  40  per  cent  of  the  cost  of  the  work 
over  their  own  stable  or  under  their  haulage  con- 
tracts. One  clause  in  Mr.  Eley's  paper  he  disagreed 
with — viz.,  the  last  but  one.  If  the  local  authorities 
were  to  set  a  bad  example  in  the  matter  of  the  parsi- 
monious treatment  of  their  building,  they  had  better 
do  as  he  reconnnendcd  in  the  last  paragraph — 
"  shelve  them,"  and  wait  for  the  good  times  conring. 

Mr.  E.  Willis  (Cliisw'ick),  in  a  written  communi- 
cation, said  he  was  in  entire  agreement,  subject  to 
certain  reservations,  with  the  suggestion  that  economy 
might  he  effected  by  mechanical  contrivances.  It 
should  always  be  borne  in  mind  that  motor  traction, 
whether  by  steam,  i>etrol,  or  electricity,  was  most 
economical  in  large  districts,  where  long  journeys 
wiere  necessary ;  but  in  small  areas,  where  the  time 
loading,  such  as  in  picking  up  slop  and  collection  of 
house  refuse,  was  very  large  in  comijarison  with  the 
time  travelling,  his  experience  had  always  proved 
that  motor  traction  might  be  efficient,  but  was  cer- 
tainly not  economical.  Probably  the  greatest 
economy  in  this  method  of  traction  was  obtained  in 
fire  brigade  work,  which  could  be  clo.sely  followed  by 
watering,  if  an  ample  supply  at  good  pressure  were 
obtainable,  and  vacuum  gully  emptying;  but  for 
house  refuse  collection,  slopping,  and  similar  work, 
he  thought  horse  traction  was  both  j^referable  and 
more  economical.  Ho  was  not  quite  in  agreement 
with  Mr.  Eloy  in  regard  to  dropping  all  expenditure 
upon  tennis  courts,  bowling  greens,  &c.,  at  the 
present  time,  since  it  would  be  unreasonable  to  ex- 
pect a  monetary  retiu'n  from  these  if  they  were  not 
maintained ;  while,  if  they  were  properly  maintained, 
not  only  were  the  amenities  of  the  recreation  ground 
or  park  improved,  but  a  better  income  would 
probably  be  obtained.  Probably  all  members  woirld 
agree  with  Mr.  Eley  as  to  his  general  remarks  on 
refuse  collection  and  disposal;  but  it  might  be  of 
interest  to  some  O'f  those  present  to  know  the  method 
adopted  in  Chiswick,  which  had  resulted  in  a  con- 
siderable saving,  amounting  to  several  hundred 
pounds.  In  lieu  of  letting  the  collection  out  to  con- 
tract, or,  alternatively,  utilising  the  direct  labour 
system,  the  council  had  adopted  a  combination  of 
the  two — the  council  actually  supplied  horses 
and  vans  of  large  capacity,  and  then  paid  the  car- 
men and  an  equal  nun)lTer  of  collectors  at  piece-work 
rates  on  the  total  weight  collected.  His  original  rate 
was  2s.  per  ton  collected,  but,  owing  to  there  Ijeiiig 
upwards  of  l.OfK)  tons  less  as  the  result  of  ratepayers 
trying  to  burn  more  themselves,  and  less  waste  since 
the  war  started,  the  pay  of  the  men  was  materially 
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affected,  and  the  council  consequently  increased  the 
rate  to  'ss.  3d.  If  the  carmen  and  dustmen  had 
finished  their  collection  before  the  end  of  tlie  week, 
tlie  latter  were  given  ordinary  labourer's  work, 
similar  to  the  regular  men  of  the  council;  while  the 
carmen  also  finished  on  general  work,  being  all  paid 
on  day-work  rates,  and  all  were  ti-eated  as  permanent 
employees,  with  the  same  Ijenefits  and  hoHdays  as 
day-work  men.  The  complaints  as  to  non-coUection 
were  nominal,  as  the  dustmen  had  instructions  to 
leave  a  card  stating  that  they  had  called  and  when 
the  next  ooUection  would  probably  be  made.  In 
regard  to  painting  and  decorating,  he  found,  in  con- 
nection with  the  education  work  and -public  build- 
ings, touching  up  of  defective  places  pxoperly,  and 
giving  one  and,  m  some  cases,  two  coats  over  smaJl 
areas,  would  enable  the  heavy  expense  of  repainting 
external  work  throughout  to  be  deferred  for  another 
two  years.  This  was  an  important  item  in  connec- 
tion with  school  buildings  especially.  Under  the 
heading  of  depots  and  stores,  he  would  sound  a  note 
of  warning  in  regard  to  continuing  the  use  of  hand- 
brooms  too  long.  Waste  of  labour  by  using  a  short, 
bristly  broom  would  often  result,  and  be  much  more 
costly  than  scrapping  a  broom  and  giving  tlie 
.scavenger  a  new  one.  V\1iile  he  was  in  principle  ;n 
agreement  with  all  :Mr.  Eley  had  said  under  this 
beading,  a  good  deal  of  discxetioa  was  needed,  and 
the  practice  adopted  by  him  for  some  years  past  was 
for  the  storekeeper  to  keep  what  tools  were,  in  his 
opinion,  worn  out,  and  he  (Mr.  Willis)  periodically 
inspected  them  prior  to  their  destruction.  In  many 
cases  it  has  been  possible  to  re-use  some  originally 
tlirown  out  by  the  men  or  even  by  the  storekeeper. 

Mr.  F.  Hall  Smith  (Sheringham)  wrote  that  the 
placing  of  dustbins  outside  premises  in  seaside  re- 
sorts would   Ije   undesirable. 

Mr.  J.  A.  Webb  (Hendon)  mentioned  that  in  his 
district  they  had  reduced  the  public  l:gliting  by 
practically  80  per  cent. 

Mr.  H.  Collins  (Colchester)  observed  that  the 
subject  of  war-time  economy  by  local  authorities  was 
one  of  very  great  interest  at  the  present  time,  and 
was  one  which  would  leave  its  mark  after  the  war. 
There  were  many  economies  now  l>eing  effected  which 
should  have  heen  in  force  before  the  war.  Owing  to 
Colchester  being  a  garrison  town,  and  consequently 
having  a  much  increased  population  at  the  present 
time,  the  cost  of  many  of  the  services,  such  as  sewage 
pumping  and  treatment,  removal  of  refuse,  and  so 
forth  had  increased.  Certain  economies  had  been 
made,  however.  In  street  watering,  for  instance, 
he  was  able  to  reduce  the  cost  from  £705  in  1914  to 
£240  for  1915.  Of  course,  complaints  were  received 
as  to  lack  of  watering,  but  not  more  than  in  a  normal 
vear,  as  people  were  beginning  to  appreciate  the  fact 
that  they  must  be  content  with  a  lower  standard  for 
this  service,  at  any  rate.  In  connection  with  the 
removal  of  refuse,  he  circulated  among  householders 
a  notice  which  fully  attained  its  object,  as  though 
at  one  time  there  were,  he  believed,  many  thousands 
of  soldiers  in  billets,  in  addition  to  those  in  the  hut- 
ments and  barracks,  they  were  able  to  clear  the 
refuse  as  usual,  with  only  the  necessity  of  occa- 
sionally putting  on  an  additional  cart.  iPrevious  to 
the  war  all  waste  paper  in  Colchester  was  collected 
by  the  Salvation  Army,  who  sold  it,  but  they  were 
quite  unable  to  do  so  after  the  war  broke  out,  and 
the  council  had  to  render  this  service  now,  charging 
Is.  6d.  per  load,  and  requiring  it  to  be  tightly  bagged, 
the  council  finding  the  bags.  There  was  a  very  dis- 
tinct economy  in  this,  besides  which  it  prevented  a 
nuisance  through  paper  blowing  about  the  street.  A 
l>etter  course  stDl  was  baling  by  means  of  a  hand 
press;  but  it  was  difficult  to  persuade  business  people 
to  go  to  the  expense  of  installing  a  machine.  His 
experience  of  sorting  out  tins  was  tliat  it  was  not 
worth  the  expen.se,  as  the  railway  carriage  swallowed 
up  most  of  the  money  obtained  for  the  material, 
leaving  insufiicieTit  to  pay  for  the  labour  in  sorting 
and  flattening  out  by  means  of  a  steam  roller.  In 
connection  with  sewage  pumping  and  treatment 
works,  it  was  a  distinct  economy,  in  even  small 
stations,  to  have  a  thoroughly  trained  mechanic  in 
charge,  as  much  of  the  repair  work  could  be  done 
by  him  or  the  staff  under  his  supervision.  In  addi- 
tion, it  is  necessary  for  the  borough  engineer  to  keep 
very  closely  in  touch  with  the  work  at  the  works ; 
at  the  present  time  he  was  carrying  out.  at  a  cost 
of  between  £40  and  £50,  repairs  which  would  formerly 
have  been  done  by  an  outside  firm  at  a  cost  of 
probably  not  less  than  £200.  Where  sludge  was 
treated  with  lime  and  pressed  it  was  very  often  possible 
considerably  to  reduce  the  quantity  of  lime  used  with- 


out lowering  the  efficiency  of  the  work ;  he  had  been 
able  to  reduce  the  lime  used  at  his  works  by  at  least 
3  tons  per  week.  Another  Source  of  waste  at  outfall 
works  was  too  great  a  percentage  of  slip  in  pumi>s. 
On  testing  his  own  pumps  he  found  it  was  double 
what  it  ought  to  be,  and  was  23  per  cent;  but,  of 
course,  the  percentage  of  slip  with  bucket  and  plunger 
pumps  and  ordinary  retaining  valves  was  bound  to 
be  greater  when  innnping  sewage  as  compared  to 
clear  water.  They  were  in  such  a  position  in  Col- 
chester that  they  were  enabled  to  make  a  very  large 
saving  in  connection  with  the  public  lighting,  the 
annual  cost,  which  was  £3,518  immediately  previous 
to  tlie  outbreak  of  war,  having  been  reduced  to  £315. 
Most  of  his  men  were  able  to  find  other  work,  and 
he  had  retained  four,  including  the  lighting  foreman. 
These  were  necessary  for  the  maintenance  of  the 
lanterns,  &c. ;  they  also  did  all  whitewashing  of 
kerbs,  painting  of  white  bands  and  luminous  paint 
bands  on  lamp  columns  and  corner  posts,  &c.  He 
now  required  the  foreman,  who  was  a  gasfitter  by 
trade,  to  do  most  of  the  plumbing  and  hot-water  work 
required,  thus  saving  outside  bills.  They  took  full 
advantage  of  the  moon  in.- considering  tlie  lighting 
table  for  the  year,  and  thus  considerably  reduced 
the  hours  of  l>urning  j)er  year.  He  was  of  opinion 
that  further  economies  could  be  made  in  this  respect 
— for  instance,  their  lighting  table  for  the  current 
year  provided  for  lighting  in  April,  September,  and 
October  up  to  hours  varying  between  1  a.m.  and 
3.30  a.m.;  he  did  not  think  there  was  any  real  neces- 
sity to  light  in  these  months  after  midnight.  He 
quite  agreed  with  Mr.  Eley  as  to  the  hiring  out  of 
plant  not  required  at  the  moment,  and  had  been 
able  to  make  hundreds  of  pounds  during  the  past 
twelve  months  by  hiring  out  lighters,  steam  dredgers, 
pile  drivers,  barrow.s,  steam  rollers,  water  caxts,  &c., 
to  the  Admiralty,  War  Office,  and  others.  He  also 
quite  agreed  with  Mr.  Eley  and  Mr.  Cockrill  as  to 
the  economy  of  road  tarring,  and  had  been  able  to 
maintain  roads  in  fair  condition  by  patching  and 
surface  tarring,  which  previous  to  his  going  to  Col- 
chester had  been  arranged  to  be  resurfaced  with  tar- 
inacadam  this  past  spring  and  summer.  Portions  of 
these  roads  would  gain  an  extended  life  of  two  years. 
He  should  like  to  ask  iMr.  Cockrill  whether  he  had 
considered  the  question  of  using  electric  wa-gons,  as 
he  was  of  opinion  they  would  be  very  suitable  for 
his  district.  Tliere  was  no  doubt  in  his  mind  that, 
liy  keeping  mechanical  vehicles  on  suitable  work 
and  arranging  for  quick  loading  and  unloading 
facilities,  there  was  a  very  big  saving  over  horse 
haulage. 

Mr.  S.  A.  Hill-Willis  (Tilbury)  admitted  that  in 
man}'  districts  it  was  possible  to  fall  in  with  the 
suggestion  to  reduce  expenditure  on  road  making  and 
repairs  to  roads  because  of  the  decreased  traffic  for 
general  purposes  since  the  commencement  of  the 
war;  but  with  Tilbury  the  reverse  was  the  case. 
Owing  to  the  war,  transport  work  at  Tilbury  Docks 
had  considerably  increased  in  volume  and  import- 
ance, and  this  entailed  a  proportionate  increase  in 
heavy  road  traffic,  and  the  consequent  wear  and  tear 
of  the  surface  of  the  roads.  It  was  essential  in  the 
national  interests  that  this  special  traffic  should  be 
facilitated  rather  than  impeded,  and  for  this  reason 
it  was  impracticable  for  the  Tilbury  Council  to  make 
any  reduction  in  their  road  maintenance  expendi- 
ture in  respect  of  their  principal  highways.  On  the 
other  hand,  it  was  obviously  unrea.5onable  tliat  the 
whole  of  this  additional  .exi>enditure.  which  was  for 
national  purposes,  should  fall  upon  the  local  rate- 
payers, instead  of  l:)eing  borne  by  the  National 
Exchequer.  He  had  therefore  recommended  the  Til- 
l)ury  Council  to  apply  for  a  special  grant  to  enable 
a  good  standard  of  road  maintenance  to  be  main- 
tained. With  reference  to  the  remarks  by  Mr. 
Collins,  he  Irid  during  the  past  year  hauled  several 
thousands  of  l.jns  of  materials  for  district  and  military- 
roads  bv  both  steam  and  petrol  lorries,  and  found 
that  v.:'  had  been  able  to  haul  by  means  of  6-ton 
steam  tractors  and  trailers  (capacity  5  yds.),  for 
journeys  over  1  mile  in  length,  at  75  per  cent  of  the 
cost  of  horse  haulage.  With  regard  to  petrol  lorries 
of  2  tons  capacity,  and  rubber  tyred,  he  found  no 
saving  was  effected,  as  they  were  so  speedy  in  travel- 
ling that,  in  the  absence  of  special  loading  facilities, 
nnich  time  was  lost  in  that  part  of  the  operations. 

Mr.  R.  Croome  (Cromer)  said  he  agreed  as  to  the 
imjwrtauce  of  the  patching  of  highways  at  the 
present  time,  but  he  was  afraid  that  eveu  that  opera- 
tion would  become  a  matter  of  difficulty,  owing  to 
the  increasing  scarcity  of  labour.  Surface  tarring, 
he  agreed,    was    an    undoubted    economy.      iNorfolk 
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County  Council  had  resolved  to  discoiiUmie  this  work 
next  year  and  save  £7,000 ;  but  he  thought  they  would 
ultimately  find  themselves  out  of  pocket  by  at  least 
four  times  that  amount.  Itis  view  was  that  it  was 
not  economy  to  neglect  the  grass  edges  along  the 
roads.  As  to  street  watering,  they  did  practically 
none  last  year,  and,  extraordinarily  enough,  had 
had  no  complauits.  In  regard  to  tlie  collection  of 
house  refuse,  he  agreed  with  the  author  that  the 
placing  of  dustbins  outside  contributed  to  economi- 
cal working,  and  had  thought  of  suggesting  it  himself, 
but  after  consideration  had  abandoned  the  idea.  He 
was  opposed  to  taking  away  trades  waste  without 
charge. 

Mr.  H.  Miller  (East  Suffolk)  remarked  that,  while 
generally  the  painting  of  public  buildings  might  be 
left  alone,  it  was  desirable  to  look  after  the  eaves- 
t  roughing. 

Mr.  G.  W.  LiNGWooD  (Stowmarket),  discussing  the 
que.stion  of  reduced  lighting,  stated  that  in  his  case, 
on  a  contract  of  £272,  the  gas  company  had  allowed 
them  a  rebate  of  £188.  Any  suspension  of  tarring 
would,  lie  thought,  only  result  in  lowering  tlie 
standard  of  the  main  roads. 

Mr.  J.  Julian  (Cambridge)  pointed  put  that  the 
use  of  dehydrated  tar  increased  the  cost  of  tarring 
operations,  owing  to  the  fact  that,  as  compared  with 
crude  tar,  it  did  not  cover  so  many  square  yards. 
He  liad  therefore  slightly  reduced  the  area  tarred, 
and  .saved  the  rest  of  the  money  on  the  watering. 
He  had  received  only  three  complaints  since  adopting 
that  procedure.  Mr.  Julian  added  that  the  patching 
of  roads  with  tar  and  granite  chippings  had  been 
found  to  answer  very  well  on  light-traffic  roads. 

A  vote  of  thanks  was  passed  to  Mr.  Eley  for  his 
I)ai>er. 

Replying  to  the  points  raised  by  the  several 
si>eakers,  Mr.  Eley  said  the  point  he  wished  to 
emphasise  was  that  we  were  not  living  in  ordinary 
times,  and  that  what  might  be  a  necessity  in  times 
of  peace  might  not  be  a  necessity  at  present;  accord- 
ingly they  must  look  into  things  and  see  what  was 
just  the  barest  necessity.  He  thought  it  would  be 
useful  if  they  could  obtain  information  from  all  the 
ineml>ers  of  "the  Eastern  District  as  to  what  gas  and 
electric  light  companies  were  allowing  councils  per 
standard  in  those  districts  where  public  lighting  was 
either  severely  restricted  or  prohibited,  and  par- 
ticularly what  was  being  done  where  contracts 
existed.  In  his  own  case  there  was  a  contract  for 
£!B1,  ajnd  the  gas  company  had  allowed  them  a  sum 
of  £200.  The  presence  of  troops  in  his  district  had 
had  the  result  of  adding  to  the  amount  of  sewage 
jnimping  and  making  the  scavenging  more  expensive, 
while  the  cost  of  other  services  had  increased;  but 
he  was  trying  to  keep  down  expenditure  wherever 
possible.  They  charged  Is.  6d.  per  load  for  the  re- 
moval of  trade  refuse. 

Before  separating  the  members  were  entertained  to 
tea  at  "Forest  Dean,"  by  Mr.  Lionel  Jenkins,  the 
county   surveyor. 


THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(Contributed.) 

Is  it  not  satisfactory  to  find  that  the  National 
Physical  Laboratory  at  Teddington  is  about  to  instal 
a  Ransome  combined  drying  and  mixing  machine, 
w'ith  a  view  to  continuing  the  experiments  and  tests 
on  bituminous  and  other  road  surfaces  ?  Is  not  this 
especially  gratifying  when,  owing  to  the  war,  it  was 
feared  that  these  useful  tests  were  aViout  to  lie  tem- 
porarily discontinued  ? 

•  *  •  • 

Will  not  the  Parliamentary  Bar  and  skilled  wit- 
nesses be  rather  badly  hit  this  session  when  we  find 
that  there  are  only  fifteen  Bills  with  "plans"  de- 
posited in  the  Private  Bill  Office,  against  158  de- 
posited last  year  ?  Will  not  the  saving  of  money  l>e 
very  large  when  we  consider  the  immense  cost  in- 
volved in  getting  a  private  Bill  Uirough  Parliament  ? 

•  •  •  • 

Is  it  not  a  rather  cuxious  sign  of  the  times  that 
there  appears  to  be  great  difficulty  in  obtaining  con- 
tractors to  tender  for  road  work  in  Ireland  ?  May 
not  this  difiiculty  eventually  be  the  means  of  in- 
ducing the  road  authorities  of  this  portion  of  our 
kingdom  to  employ  their  own  staff  of  men  to  execute 
the  necessary  road  repairs  ? 

•  •  *  • 

Was  Mr.  R.  Burns  Dick  prophetic  when  he  gave 
an  address,  as  president  of  the  Northern  Architec- 
tural Association,  Newcastle,  on  the  bomb-proof  city 
of  the  future,  which  would  have  underground  road- 
ways, strongly  reinforced  fiat  roofs  to  the  houses, 
special  hangings  for  art  treasures,  and  underground 
electric  generating  stations  ?  Although  some  people 
may  consider  his  suggestions  fantastic,  is  it  not 
within  the  bounds  of  possibility  that,  with  further 
developments  in  aviation,  the  day  may  arrive  when 
such  precautions  will  be  found  to  te  necessary  ? 

•  •  •  • 

Where  is  Portuinna,  where  the  surveyor  is  said  to 
have  reported  that  the  roads  were  going  from  bad  to 
worse,  and  that  after  another  year  or  so  there  would 
be  no  roads  at  all  in  the  district  ?  If  this  forecast  is 
true  of  the  Portumna  roads,  what  is  going  to  hapi>en 
in  other  places  if  the  war  lasts  another  year  or  two  ? 

•  •  •  « 

Did  not  Mr.  Henry  C.  Adams  strike  the  right  note 
in  his  presidential  address  to  the  Institution  of 
Municipal  Engineer.s  when  he  drew  attention  to  the 
insecurity  of  tenure  of  office  of  the  municipal  engi- 
neer at  the  present  time,  and  urged  more  combina- 
tion and  effort  on  the  part  of  surveyors  to  secure  a 
more  stable  position  ?  At  the  same  time,  was  he  not 
also  quite  right  in  saying  that  a  more  thorough  and 
scientific  training  was  necessary  for  men  seeking 
such  appointments  ? 

•  •  •  * 

Would  it  not  have  been  well  if  the  Local  Govern- 
ment Board,  in  publishing  the  fact  that  157  members 
of  their  staff  had  joined  the  Forces  since  the  begin- 
ning of  the  war,  had  also  informed  us  what  propor- 
tion or  percentage  of  the  "eligible"  men  this  repre- 
sents ?  Should  we  not  also  like  to  know  if  the  berths 
of  these  patriotic  men  who  have  joined  are  being 
kept  oi>en  for  them  ? 

•  •  •  • 

Have  we  not  arrived  at  a  period  in  the  history  of 
road  making  when  surveyors  will  be  obliged  to  re- 
double their  efforts  to  maintain  our  roads  in  anything 
like  a  suitable  condition  ?  Will  it  not  require  all 
their  vigilance  and  ingenuity  to  maintain  the  sur- 
faces on  a  reduced  scale  of  expenditure,  and  will  not 
the  definition  of  an  engineer  as  "a  man  who  can  do 
for  one  dollar  what  any  fool  can  do  for  two  "  now  be 
put   to  the  test  ? 

«  •  •  • 

Shall  we  not  all  be  delighted  to  hear  that  the 
Oxford  Corporation  have  at  last  decided  to  remove  the 
almost  obsolete  tramways  in  the  streets  of  that  city 
and  are  about  to  put  the  streets  into  a  proper  condi- 
tion for  the  traffic  which  they  have  to  bear  ?  Is  it 
not  about  time  that  .something  should  be  done  to 
these  streets,  which  have  been  a  reproach  to  this  city 
for  such  a  long  time  past  ? 


Coast  Sand  Dunes  (By  Gerald  O.  Case,  St.  Bride's 
Press,  Limited,  24  Bride-lane,  E.G.,  price  5.^.).— The 
rapid  increase  of  sand  wastes  around  our  coasts  is 
indeed  a  serious  one,  and  Mr.  Case  has  done  a  valuable 
work  in  the  writing  of  this  book. — Southjwrl  Guardian 
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Assistants'  and  Students'  Section. 

Conducted  by  SYDNEY  G.  TURNER,  assoc.m.inst.c.e. 


All  communications  in  regard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride-lane, 
Fleet-street,  E.G.  Envelopes  must  be  marked  "Assistants' 
Section "  in  tlie  top  left-lmnd  corner.  Correspondents  are 
invited   to  submit  questions  lor  consideration  and  answers 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

517.  Venturi  Meter.  —  Describe,  with  sketch,  the 
construction  of  the  Venturi  meter,  and  explain  the 
liydraulio  principles  on  which  it  is  based. 
("  Hydraulics.") 

518.  Strength  of  Materials.— Explain  clearly  the 
meaning  of  the  terms  («i  stress,  (b)  strain,  (c)  modulus 
of  elasticity.    What  is  the  relation  between  them  ? 

519.  Mechanics. — Define  the  terms  "force"  and 
"  work  done  Ijy  a  force."  What  are  the  units  of 
force  and  work  as  adopted  by  engineers  in  this 
country  ?  Stat©  the  relations  between  the  gravitation, 
and  absolute  units  of  force  and  work,  and  say  why 
the  latter  tinits  are  .'^o  desirable  for  many  scientific 
purposes.    ("  Student.") 

520.  Properties  of  Materials. — Compare  the  pro- 
perties of  wood  and  steel  as  regards  the  use  of  these 
materials  for  beams.    (T.   R.) 


[The  Editor  is  at  ali  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  o1^  general  interest,  points  of^  daily  practicei 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  w/hich  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


REPLIES  TO  QUESTIONS. 

514.       Water   Supply A    storage    reservoir    and    a 

service  reservoir  are  situated  at  a  distance  of  5  miles 
apart,  and  are  connected  by  a  12-in.  main,  which,  at 
a  point  1  mile  from  the  service  reservoir,  feeds  a 
10-in.  distributing  main.  The  top-water  levels  of  the 
storage  and  service  reservoirs  are  850  and  750  ft.  re- 
spectively above  ordnance  datum,  and  the  level  at 
which  the  distributing  main  leaves  the  trunk  main 
is  4O0  ft.  above  ordnance  datum.  Wlien  water  is 
passing  into  the  distribnting  main  at  the  rate  of 
60,000  gallons  per  hour,  what  will  be  the  (1)  pressure 
in  the  trunk  main  at  the  connection  with  the  dis- 
tributing main  ?  (2)  the  quantity  of  water  passing 
from  each  reservoir  towards  that  point?-  and  (3)  the 
hydraulic  gradients  from  the  reservoirs  to  the  junc- 
tion of  the  trunk  and  distributing  mains  ?  ("  Ionic") 
In  approaching  this  question   the   first  thing  to 

be   borne  in   mind  is  the  fact  that  no   water   can 


to  the  questions  which  appear.  For  the  contrihutions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
in  booKs  will  he  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  reodv  for 
reproduction. 


miles   long,    with 
alitained  liv  Box's 


G 


I   head  of   100   ft. 
formula,  which  it 


This  can   be 
as  follows:  — 


V^ 


)-H 


where  G  =  discharge  in  gallons  per  minute 
d  =  diameter  of  pipe  in  incliea 
H  =  liead  in  feet 
L  =  length  of  pipe  in  yards. 

Using  logarithms — 

log  G  =  i-  [5  log  36  +  log  100  -   log  7040] 
=  i  [7-7H15  +  2  -  3-8476] 
=  2-b6695 
.".  G  =  0267  gallons  per  minute. 
.".  926-7  gallons  of  water  per  minute   are  arriving 
at  the  distributing  pipe  from  the  storage  reservoir 
before   any  can  come   from   the   service   reservoir. 
The  remaining  73'3  gallons  pier  minute  com©  from 
both  reserv.oirs,  and  the  proportion  from  each  will 
now  be  determined. 

Let  X  =  gallons  ijer  minute  to  come  from  storage 
reservoir,  then  (73'3  — x)  =  gallons  per  minute  to 
come  from  service  reservoir.  The  total  quantity 
of  water  now  coming  from  storage  reservoir  =  (926'7 
+  .r)  gallons  per  minute,  and  the  head  H  required 
for  this,  according  to  Box's  formula,  is 
G^L 
"^  -  (Sd)' 


11  = 


(9267  +  -v)^  X  4L 
(36)^ 


where  L  =  one  mile 


and  the  head  H'  required  for  (73-3  —  a)  gallons  per  minute 
from  service  reservoir  is 

(73  3  -  a-)=  X   L 


11' 


(36)* 


100 


and   (11  ~   11')  =  100  feet   (since  there  can  only  be   one 
pressure  in  the  pipe  at  the  distributing  main) 
((926-7  +  a-)'^   X    L  (73-3  -  j)^ 

•'•   ^  ^  (:«)■'■  "  (3(1)' 

or  3,435,091-.56  -H  4  j~  -f  7413-6.i-  -  5372-89  —  .i-  +  116-6.- 

=  3,435,581 
or  3x^  +  7560  .c  =  5862 

x"-  +  2520,1-  =  1954 


-  2520  ±    ^2520  +  7816 


2.520  ±  2.521-5 


r    =  '75  gallon 
tlie  total   quantity  coming 


from   storage  reser- 


^Sooo 


7^o  QQ, 


Fig.  1. 


leave  the  service  reservoir  until  the  100  ft.  of  head 
(difference  of  top-water  levels  of  reservoirs)  has 
been  used  up  by  friction  in  the  4  miles  of  pipe 
between  the  storage  resei-voir  and  tlie  distributing 
main.  It  is  clearly  evident  that  this  is  true,  other- 
wise the  water  woidd  be  flowing  against  the 
hydraulic  gradient.  Considering  part  (2)  of  this 
question  first— 60,000  gallons  per  hour  =  1,000  gal- 
lons per  minute.  Let  us  now  find  the  discharge  at 
the  distributing   main,  through  the   12-in.   pipe,   4 


voir  =926-7  -f-  '75  =  92745  gallons  per  minute,  which 
is  equivalent  to  55,647  gallons  per  ho-ur.  The 
quantity  from  service  reservoir  =  73'3  —  "75  =  72"55 
gallons  per  minute  =  4,353  gallons  per  hour. 

OonsideTing  (1)  the  pressure  at  the  distributing 
main — Let  us  find  the  loss  of  head  H  in  delivering 
927-45  gallons  per  minute  through  4  miles  of  12-in. 
pipe,   with   Box's   formida 

"  -  (3d)'' 
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log  H  =  2  log  92745  +  log  7040  -  6  log  3(5 
=  5-9345810  +  3-8475727  —  7-7Slol25 
=  2-0006412 
.-.  H  =  10015  feet. 

But  the  pressure  at  distributing  main  equals 
the  available  head,  minus  the  head  lost  =  450  — 
lOOlo  =  »19-85 ft.  =  151-84111.    per    square    inch. 

Ou  working  out  the  head  lost  in  delivering  7255 
gallons  per  minute  from  the  service  reservoir, 
through  1  mile  of  12-in.  pipe,  it  is  found  to  be 
-153  ft.;  tlius  it  is  seen  that  the  two  losses  of  head 
differ  by  100  ft.,  and  is  a  clieck  on  the  accuracy  of 
the  work.  Fig.  1  shows  diagramatically  the 
hydraulic  gradient.    (J.  G.  W.,  Dmvnpalrick.) 

515.  Sewage  Effluent. — Litmus  paper  is  sometimes 
used  in  trying  the  quality  of  a  sewage  effluent.  State 
how  this  is  done,  and  also  how  to  determine  rouglily 
the  quality  and  purity  of  a  sewage  effluent  by  this 
means.    ("  Student.") 

We  are  indebted  to  Dr.  H.  T.  Calvert,  of  the  West 
Riding  of  Yorkshire  Rivers  Board,  for  the  follow- 
ing:  — 

Litmus  is  a  natural  colouring  matter  or  d.ve-stuff 
prepared  from  various  species  of  lichens.  In  the 
commercial  form  it  is  a  pale  blue  substance,  which 
is  soluble  in  water,  and  the  solution  turns  red  on 
the  addition  of  an  acid.  The  blue  colour  can  be 
restored  by  adding  sufficient  alkali  to  neutralise 
the  acid. 

Litmus  paper  is  prepared  by  soaking  paper  in  either 
red  or  blue  solutions  and  drying;  red  litmus  paper 
is  used  to  test  for  alkalinity,  as  it  is  turned  blue 
on  being  dipi)ed  into  an  alkaline  liquid,  and  blue 
litmus  paper  is  used  to  test  for  acidity,  as  it  is 
turned  red  by  an  acid  liquid. 

It  will  thus  be  seen  that  litmus  paper  can  only 
be  used  to  test  the  acidity  or  alkalinity  of  a  sewage 
effluent,  and  the  test  may  be  more  or  less  quanti- 
tatis'e  in  the  liands  of  an  experienced  man,  who 
notes  the  speed  at  which  the  paper  changes  colour 
and  also  tlie  depth  of  blue  or  red  colour  produced 
in  a  definite  time.  The  litmus  paper  made  by 
different  firms  varies  to  some  extent  in  sensitive- 
ness. 

Tlie  value  of  tlie  test  to  the  sewage  works  manager 
may  be  briefly  indicated.  Fresh  domestic  sewage 
is  slightly  alkaline,  and  wITl  hence  turn  red  litnnis 
blue;  but  sew-age  rapidly  undergoes  fermentation 
with  the  production  of  ammonia,  carbon  dioxide, 
and  sulphuretted  hydrogen.  The  ammonia,  being 
alkaline,  increases  the  iUkalinity  of  the  sewage, 
whereas  the  other  two  substances,  being  acid,  de- 
crease the  alkalinity,  and  may  be  produced  in 
sufficient  quantity  to  render  the  sewage  acid. 
Such  is  sometimes  the  case  where  sewage  is  allowed 
to  remain  for  too  long  a  period  in  septic  tanks. 
It  is  then  more  difficult  to  purify  on  filtration 
areas,  as  the  acidity  is  inimical  to  the  growth  of 
the  purifying  organisms. 

If  chemicals  are  used  for  precipitation  of  the 
sewage,  the  test  is  u.seful  in  helping  to  regulate 
the  amounts.  With  lime,  the  tank  etHvient  should 
not  be  very  alkaline,  as  the  excess  of  lime,  besides 
increasing  the  cost,  dei>osits  on  the  filters  in  the 
form  of  carbonate  of  lime.  The  excess  of  lime  also 
redissolves  some  of  the  organic  matter  and  carries 
it  forward  to  the  filters,  which  have  thus  extra 
work  to  perform.  With  aluminoferric  as  a  pre- 
cipitant, there  is  a  tendency  for  the  tank  effluent 
to  become  acid  if  too  large  amounts  are  used.  This 
is  inimical  to  filtration  areas,  and  also  fosters  pro- 
fuse growths  of  fimgus  in  any  small  stream  into 
which  the  effluent  may  be  discharged. 

The  effect  of  filters  in  the  purification  of  sewage 
is  to  reduce  the  alkalinity.  This  is  due  to  the 
disappearance  of  free  ammonia  with  the  produc- 
tion of  nitrate,  and  also  to  the  formation  of  carbon 
dioxide,  both  as  a  result  of  oxidation. 

Mention  should  not  be  omitted  of  the  fact  that 
litmus  pai>eT  is  very,  useful  in  testing  the  crude 
sewage,  esi>ecially  to  see  whether  abnormal  dis- 
charges of  acid  liquids  are  taking  place  from 
waste  pickle  tanks,  dyeworks,  explosive  factories, 
or  breweries;  but  in  this  connection  methyl  orange 
paper  is  more  useful,  as  it  is  not  changed  from 
light  yellowish  brow-n  to  jnnk  by  carbonic  acid,  a 
natural  constituent  of  the  sewage.  Alkaline  liquids 
are  discharged  from  tanneries,  woollen  factories, 
and  other  works.  In  such  cases  tlie  sewage  works 
manager  can. often  render  a  service  to  the  manu- 
facturer by  drawing  his  attention  to  the  waste 
involved  by  such  abnormal  discharges. 


We    are    indebted    to    Mr.    G.    Bertram    Kershaw, 
M.iNSl.c.E.,  of  Westminster  for  the  following:  — 

"  Litmus "  paper  is  used  to  determine  whether 
a  liquid  is  acid  or  alkaline  in  reaction.  There  are 
two  kinds  of  pai>er— red  and  blue.  Blue  litmus 
turns  I'ed  when  touched  by  lan  acid,  and  red  litmus 
turns  blue  when  in  contact  with  an  alkaline  liquid. 
Neither  kind  of  paper  is  of  any  use  for  determining 
the  degree  of  iiurity  of  a  sewage  effluent. 


Notes. 

J.  G.  W.  (Downiiatrick)  writes;  — 

Referring  to  my  reply  to  No.  510,  Axle  Stress, 
published  in  your  issue  of  26th  inst.,  I  regret  that  I 
liave  made  an  error  in  the  arithmetic. 

The  fourth  line  from  the  end  and  the  following 
lines  should  read:  — 

/i  "  16  (67200  +  79255)  and  takiug  rf  =  5  inches 
16  X   14655 
""  3-1410  X  (5)^ 
=  5936  lb.  per  sq.  inch. 


SNOW  REMOVAL. 


DEPTFORD'S    CIRCULAR   TO   HOUSEHOLDERS   AND 
SHOPKEEPERS. 

The  circular  on  tho  svibjoct  of  snow  removal  repro- 
duced below  has  been  issued  to  householders  and 
shopkoopers  in  Deptford  by  the  borough  surveyor,  Mr. 
F.  Wilkinson,  as.soc.m.inst.c.e.,  a.m.i.m.e.,  who 
informs  us  that  he  has  also  asked  the  superintendent 
of  the  local  labour  bureau  to  register  all  the  women 
possible  for  the  work  and  to  forward  their  names  and 
addresses  to  him. 

METROPOLITAN    BOROUtill   OF   DEPTFORD. 

'I'OWN     llAI.f., 

New  Ckoss-road,  S.E. 

Dcccmher,  1915. 
Dear  Siit  (or  Mauam). 

Removal  of  Snow, 
In  the  event  of  a  fall  of  snow  during  the  winter,  the 
usual  casual  laboiu-  employed  for  cletiring  will  not  b* 
available,  and  I  am  instructed  by  the  council  to  ask  house- 
holders and  shopkeepers  if  they  would  assist  b.v  clearing  the 
footpaths  in  front  of  their  premises,  and  more  particularly 
the  channels  of  the  carriageways;  this  would  allow  the 
water  to  run  away  when  tlie  snow  melts,  and  would  mini- 
mi.se  the  inconvenience  to  pedestrian  and  other  traitic. 

Collection  and  Disposal  of  Refuse. 

A  circular  letter  w.as  sent  to  all  liousehol.lers  and  shop- 
keepers in  the  borough  in  Scpteniljer.  lidl.  ponitiiiLr  <iut  the 
great  importance  of  reducing  houst'  and  trade  refuse  to 
its  lowest  limits,  because  of  tile  vfiv  c-nnsidcialiU'  Hillirnliv 
and  extremely  high  cost  of  colled  111 ■    :tii(l  di   jm  -ii  -amc 

A  further  circular  was  sent  (nii  in  liinnn  !  ';  .i  im 
urging  ratepayers  to  dispose  of  a  ihnIi  n.-ln  •  i  i"  !iU- 
by  burning  it,  and  stating  that  tin:  luuiiiIi.iu'jc  wiili  tlio 
reciuest  of  the  previous  circular  had  been  very  alight. 

Since  tiien  the  amount  of  refuse  collected  shows  a  decrease, 
but  there  is  still  a  very  large  proportion  of  the  refuse 
collected  which  is  easily  combustible.  I  therefore  again 
appeal  to  you  to  burn  all  combustible  refuse,  especially 
paper,  and  so  reduce  the  labour  required  in  collection  and 
the  cost  of  disposal. 

The  expenditure  under  this  heading  for  the  twelve  months 
ending  March  31,  1915.  amounted  to  over  £8,000,  and  I  am 
ouite  sure  that  this  sum  could  be  reduced  by  £4,000  it  house- 
holders and  shopkeepers  would  assist  in  the  manner 
suggested. 

Thanking  you  in  anticipation  of  your  co-operation  in 
these  two  matters. 

I  am,  Dear  Sir  (or  Madam), 

Your  obedient  Servant, 

F.    WILKINSON, 
Borough  Surveyor. 

Not.  only  have  tlie  difficulties  and  expenses  of  refuse 
collrctjon.  and  dispoyal  been  further  increased  lately^  hut 
the  Government  now  insist  on  the  utmost  economy  being 
nh.icrvi'd  l;y  all  local  authorities. 


Councillor  Gee  Moore,  at  the  last  meeting  of  Stoke 
Newington  Boi-ough  Council,  called  attention  to  the 
lack  of  labour  and  tho  difficulty  of  getting  rid  of  the 
snow  in  case  of  a  downfall.  Councillor  Dod  said  he 
thought  the  residents  might  be  asked  to  clear  their 
own  frontages.  He  was  sure  they  would  be  willing 
to  help  in  this  matter  under  the  existing  circum- 
stances. Councillor  Glass  thought  an  official  reso- 
lution ought  to  be  posted  and  advertised.  On  the 
suggestion  of  the  mayor  the  matter  was  referred  to 
the  Highways  Committee  with  power  to  act. 

TwickerJiam  Urban  District  Council  have  agreed  to 
issue  a  notice  asking  the  ratepayers  to  remove,  or 
cause  to  be  removed,  snow  from  the  footways  in  front 
of  their  premises  when  the  necessity  arises. 
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Law  Notes. 


The  Editor  will  be  pleased  t"  answer  any  questions  affecting 
the  practice  oj  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  paper, 
on  one  side  only)  should  be  addressed  to  "  The  Editor," 
at  the  office  of  The  Sdrveyok,  accompanied  by  the  writer's 
name  and  address,  but  correspondents  who  do  not  wish  their 
names    to    be    published   siould    also   furnish    a    "  nom    de 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  arc  requested  to  ust 
distinctive,  words  as  uoms  de  plume.  The  letter  X,  com 
binations  such  as  X.i.Z.,  and  words  such  as  "engineer' 
and  "surveycr/'  sh:>uld  never  be  used. 


Bridge  Over  Canal  :  Liability  to  Repair. — 
"  Surveyor  "  writes :  Some  seventy  years  ago  a  bridge 
conveying  a  puV)lic  h-ghway  was  erected  over  a  canal, 
the  cost  being  defrayed  by  private  subscription. 
There  is  no  documentary  evidence  as  to  who  had  to 
maintain  the  bridge,  and  there  is  no  evidence  of  any 
repairs  having  been  done  at  the  bridge  except  the 
Highways  Board  liaving  once  repaired  tlie  roadway. 
The  canal  company  decline  to  admit  liability,  as  they 
allege  the  liridge  was  made  in  sulistitution  for  a 
swing  bridge  which  they  constructed  when  the  canal 
was  made,  and  they  gave  a  subscription  towards  the 
cost  of  the  new  bridge.  Seeing  the  bridge  was  erected 
since  1803,  should  not  the  cost  of  maintenance  be 
borne  by  the  county  .'  There  is  no  evidence  of  dedi- 
cation, only  it  lias  been  used  by  the  public  for  over 
sixty  years,  and  is  a  bridge  of  public  utility. 

The  general  rule  of  law  as  to  the  liability  to  repair 
bridges  over  canals,  &c.,  was  stated  by  Fletcher  Moulton, 
L.J.,  in  Hertfordshire  County  Council  v.  Great  Eastern 
Railway  Company,  as  follows :  "  Where  persons,  acting 
under  statutory  authority,  for  their  own  purposes  interrupt 
a  highway  by  some  work  which  renders  it  impossible  for 
the  public  to  use  it,  an  obligation  is,  prima  facie,  imposed 
upon  them  to  construct  sucli  works  as  may  be  necessary  to 
restore  to  the  public  the  use  of  the  highway  so  interrupted, 
and  that  the  obligation  so  imposed  is  of  a  continuing  nature, 
involving  not  only  the  construction  of  such  works,  but  also 
their  maintenance.  In  order  to  rebut  the  presumption  that 
such  an  obligation  is  imposed  upon  them,  such  persons 
must  show  that  the  statute  under  the  authority  of  which 
they  were  acting  contains  some  provision  amounting  to  an 
exemption  from  such  an  obligation.  It  is  not  enough,  in 
my  opinion,  that  the  statute  is  silent  on  the  point."  In  the 
present  case  the  application  of  this  rule  is  very  likely 
modified,  owing  to  the  substitution  of  another  bridge  for 
that  originally  constructed.  We  are  aware  of  no  reported 
case  in  which  the  facts  are  at  all  similar,  and  the  party 
liable  may  be  found  to  depend  upon  the  precise  circum- 
stances under  which  the  new  bridge  was  built. 


Receipt  for  Wages:  Necessity  for  Stamp. — 
"Slurry"  writes:  Will  you  kindly  inform  me  if  a 
penny  stamp  is  necessary  on  a  receipt  for  wages  in 
the  following  two  cases,  paid  forlnightli/:  — 


Amount 
earned. 

Total  council 
expenditure. 

Amoimt 
paid. 

Workman's 
s  ignatui-e. 

£    s.  d. 
(a)  2    0     6 
(6l    1  19  10 

£   s.  d. 
2    10 

2    0    4 

£  s.   d. 
1  19  10 
1  19    2 

- 

In  case  (a),  although  the  amount  earned  is  over  £2, 
the  amount  for  which  the  workman  gives  a  receipt  is 
under  £2.  In  case  (6),  although  the  amount  earned 
and  paid  is  less  than  £2,  the  actual  expenditure 
involved  is  over  £2.  Am  I  correct  in  omitting  the 
penny  stamp  in  each  case,  because  the  workman  does 
not  receive  his  insurance  stamiJs  at  the  time  of 
payment,  but  at  the  end  of  each  half-year,  when  he 
signs  a  separate  form  of  receipt  ?  (c)  Should  a  penny 
stamp  be  used  in  the  case  of  a  casual  workman  who 
receives  his  insurance  stamps  at  the  time  of  pay- 
ment of  wages,  but  who  signs  a  separate  form  of 
receipt  for  such  insurance  stamps  ? 

(a  and  b)  In  these  cases  we  think  that  no  stamp  is 
necessary,  as  the  amounts  paid  and  in  respect  of  which  the 
receipts  are  given  are  each  less  than  £2.  (c)  A  penny 
stamp  is  unnecessary  unless  the  amount  is  divided  with 
intent  to  evade  the  duty. 


Highway  Repairs  in  Rural  District  :  Liability 
FOR  Adjusting  Manholes.—"  T.  H."  writes :  Sewers 
have  been  constructed  by  a  rural  district  council  on 
their  own  and  on  county  council  highways,  the  man- 
hole covers  being  placed  at  such  levels  as  to  satisfy 
the  then  surveyors,  who  have,  in  fact,  subsequently 
maintained  the  roads  for  some  years.  After  (1)  ordi- 
nary highway  repairs,  after  (2)  special  highway  repairs 
(.3  in.  of  tar-macadam,  for  instance),  after  "(3)  high- 
way improvements,  some  of  the  covers  are  buried. 
Is  it  the  duty  of  the  sanitary  or  highway  surveyors 
to  raise  or  lower  these  covers   as  may   be   required 


plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  sliould  be  enclosed.  AH  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only,  and  in  such 
style  as  to  be  fit  for  du-ect  reproduction— i.e.,  without 
re  -  drawing:  or  amendment.  Unless  these  conditions 
are  complied  witli  we  cannot  midertake  to  reply  to 
queries. 


for  the  safe  user  of  the  highway  or  the  xjroper  main- 
tenance and  access  to  the  sewers  ?  The  sanitary 
surveyor  undoubtedly  remains  responsible  for  the 
wear  and  tear  of  these  covers,  and  any  cost  incurred 
is  a  special  charge  on  tlie  rural  parish,  whereas  if  a 
highway  matter,  it  is  a  general  charge  on  the  district. 

In  our  opinion  the  expenses  of  raising  or  lowering  these 
covers  are  "  general "  expenses  chargeable  on  the  whole 
district.  By  sec.  229  of  the  Public  Health  Act,  1875,  all 
expenses  not  determined  by  the  Act  or  by  Order  of  the 
Local  Government  Board  to  be  "  special "  are  "  general." 
In  regard  to  sewers,  "  special  "  expenses  are  limited  by  the 
section  to  the  expenses  of  construction,  maintenance,  and 
cleansing,  and  would  not  therefore  apparently  include  the 
expenses  of  the  work  referred  to  in  the  question. 


Extraordinary  Traitic. — "Anxious"  writes:  iMy 
council  (rural  district)  have  a  district  road  which  has. 
been  severely  damaged  by  the  hauling  of  several 
thousand  tons  of  stone  by  a  contractor  to  the  militai'y 
authorities  for  the  building  of  a  military  cami^.  This 
contractor  claims  no  responsibility  for  the  damage. 
The  last  day  the  road  was  used  by  him  was  on 
April  14th  last.  I  wrote  to  him  announcing  my 
council's  intention  of  claiming  for  extraordinary  traffic 
on  October  12th.  (1)  Are  we  entitled  to  claim  from 
him  ?  (2)  Is  it  necessai^y  to  announce  our  intention 
for  so  doing  within  six  months  after  his  using  the 
road?  (3)  Could  you  recommend  me  any  book  on  tile 
law  of  extraordinai-y  traffic,  &c.  ? 

(1)  The  facts  as  stated  are  very  short,  but  the  case  appears 
to  be  one  in  which  expenses  are  recoverable  under  sec.  23 
oi  the  Highways  and  Locomotives  (Amendment)  Act,  1878, 
as  amended  by  sec.  12  of  the  Locomotives  Act,  1898. 
ilifficult  questions  may  arise,  however,  in  view  of  the  fact 
that  the  contractor  was  acting  m  ijursuance  of  a  contract 
witli  tlie  military  authorities,  and  upon  this  aspect  of  the 
case  it  is  impossible  to  advise  here.  (2)  The  time  within 
which  proceedinus  must  be  commenced  (not  the  intention  to 
proceetl  announced)  is  specified  in  sec.  12  (b)  of  the  Act  of 
1S9B,  and  assuming  that  in  this  case  the  work  extended  over 
a  long  period,  the  time  is  six  months  "  after  the  comple- 
tion of  the  contract  or  work  "  (not  tbe  completion  of  the 
damage).  (3)  See  "  The  Law  of  Extraordinary  'Irutlic  on 
iiiijliways,"  by  Barnard  Lailey,  k.c,  or,  for  a  .sliorte]-  stiite- 
iiieitt  ot  the  principles,  the  chapter  on  iiigliw  a,\s  in  '  I'lihhc 
Health  Law,"  by  Sydney  tr.  Turner  (St.  Brule  s  Press,  Ltd.), 
may  be  consulted. 

Deposit  of  Plans — Necessity  for. — "  C.  W.  H." 
writes :  In  one  of  the  shipyards  of  my  district  several 
large  extensions  of  workshops,  offices,  &c.,  have 
recently  been  made,  and  new  stores,  dining-room,  and 
warehouses  are  in  course  of  erection.  The  buildings 
are  steel  skeleton  structures  covered  with  corrugated 
iron,  weather  boarding,  or  concrete,  and  the  owners 
declined  to  submit  plans  for  the  approval  of  the  local 
autliority.  This  shipyard  is  now  a  "  declared  con- 
trolled establishment."  I  shall  be  pleased  to  learn 
whether  in  your  valued  opinion  these  erections  are 
exempt  from  our  building  by-laws,  of  which  I  forward 
a  copy.  The  Public  Health  Amendment  Act,  1907, 
has  been  adopted. 

Although  we  know  of  no  authority  on  the  point,  we  think 
tliat  these  buildings  are  exempt  from  the  by-laws  as  being 
"  employed  or  intended  to  be  employed  for  his  Majesty's 
use  or  service "  (By-law  2  (a)  J.  If  this  opinion  is  not 
justified,  see  as  to  the  application  of  By-law  94,  the  replies 
to  "  Bon-acord  "  in  our  issue  of  November  26th,  and  "  Venus  " 
in  our  issue  of  October  15th  last. 


Repair  of  Fence  Wall  at  Side  of  Highway. — 
"  Ynys  "  writes:  A  fence  wall  at  the  side  of  a  district 
road,  separating  fields  therefrom  in  my  urban  district, 
has  subsided  for  a  distance  of  about  24  ft.  lineal, 
and  I  have  advised  my  council  tliat  they  are  no-t 
responsible  for  the  repairs  thereof,  inasmuch  as  the 
road  is  not  affected  by  the  subsidence  in  any  way. 
The  portion  of  the  wall  fallen  down  ax3ts  as  a  fence 
wall,  and  the  remainder,  about  1  ft.  in  dejith  below 
the  level  of  the  road  is  intact.  The  estate  owner, 
however,  holds  tliat  the  coiuicil  is  liable,  inasmuch 
as  the  lower  portion,  which  is  intact,  holds  up  the 
highway. 

In  the  absence  of  information  to  the  contrary,  we  assume 
that  the  wall  is  the  property  of  the  owner  of  the  field,  who 
is  presumably  liable  for  its  repair,  particularly  as  it  docs 
not  appear  that  the  damage  has  been  caused  by  any 
pressure  of  the  road. 

Rating  of  Reservoir  for  Special  Expenses.— 
"  Hydraulics  "  writes :  Is  a  reservoir  constructed  and 
useti  for  water  supply  purposes,  "  land  covered  with 
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water"  for  the  purposes  of  sec.  230  of  the  Pubho 
Health  Act,  1875,  and  does  it  therefore  come  withm 
tlie  exception  of  certain  properties  from  full  charge 
to  special  expenses  ? 

Yes.  See  Hampton  Vrhan  Vistrict  Council  y.  5oii«umrfc 
,ind  r.ni,r),aH  Water  Covipanii  (1900).  A.C.,  3  This  case 
was  decided  on  sec.  211  of  the  Public  Health  Act.  1875.  tne 
material  words  of  which,  however,  are  identical  with  those 
in  sec.  '230. 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The   Edi'or   invites   the    co-operati: 
uith   a   view   to   making   the   informatinn   i 
head  as  complete  and  accurate  as  poi^sihlc 


APPLICATIONS    FOR   LOANS. 

Cambridge  T.C. — £5,350  towards  the  cost  of  the 
'iuildhall  extension. 

Derby  T.C— £800  for  the  purchase  of  property  for 
a  jiroiiosed  improvement  scheme. 

Hastings  T.C. — £-500  for  electric  house  services. 

Southampton  T.C. —  CI, 300  in  connection  with  the 
water  undertaking. 

LOANS   SANCTIONED. 

Bury  T.C. —  £9S0  tor  electricity  mains. 

Darlington  T.C. —  £15. WM)  for  tlie  purposes  of  the 
electricity  undertaking,  and  £7,200  in  connection  with 
the  gasworks. 

Dublin  T.C. — £15,760  for  acquiring  "  Fairbrothers' 
Field  "  for  a  housing  scheme. 

Goole  U.D.C. — £4,100  for  works  of  sewerage. 
Islington  B.C. — £5,4.55  for  electricity  mains. 
Poplar  B.C. — £3,683  for  electricity  mains. 
LOANS   REFUSED. 

Hornsey  B.C. — £5,><0<)  for  fli<'  inaiiufaeture  of  bitu- 
iiiini>iis  clinker  road  materials. 

Swansea  T.C. — £55,000  for  harbour  administration. 
FORTHCOMING   INOUIRIES. 

DECEMBER.  £ 

14. — Todmorden.       For  works    of    sewerage 

(Mr.   .\.   G.  Drury)  200 

14. — Portland.      For  works    of  water    supply 

(Mr.    P.    M.    Crosthwaite)  1.000 

15. — Kingston-upon-Thames.  For  the  pur- 
poses of  the  electricity  undertaking  (Mr. 
P.   M.   Crosthwaite)         16.792 


ASSOCIATION  OF  MANAGFRS  OF  SEWAGE  DISPOSAL 
WORKS. 

ANNUAL    GENERAL    MEETING. 

At  the  fourteenth  annual  general  meeting  of  the 
As.sociation  of  Managers  of  Sewage  Disposal  Works, 
held  yesterday  afternoon  at  the  Holborn  Restaurant, 
London,  Dr.  S'dney  Barwise,  county  medical  officer 
of  health  of  Derbyshire,  was  installed  as  president 
of  that  body  in  succession  to  Dr.  H.  Maclean  Wilson, 
chief  inspector  of  the  West  Riding  Rivers  Board. 

Dr.  Barwise  said  he  appreciated  very  greatly  the 
honour  conferred  upon  him  by  the  association,  and 
went  on  to  express  gratification  that  so  many  members, 
in  spite  of  the  dislocation  which  the  war  was  causing, 
had  been  able  to  I>e  present  that  day.  Sewage 
managers  were  carrying  on  their  work  as  usual,  and 
he  thought  it  would  l)e  a  very  bad  thing  for  the 
country  if  that  were  not  the  case.  Alluding  to  the 
work  of  the  G-ermans  :n  connection  with  sewage 
purification,  Dr.  Barwise  observed  that  we  had 
nothing  to  learn  from  them  there.  The  conical- 
)>ottomed  tank  was  all  that  stood  to  their  credit  up 
to  the  pre.sent. 

Mr.  C.  H.  Ball,  the  hon.  treasurer,  having  made 
a  short  statement  with  regard  to  the  finances  and 
membership  'Of  the  association — both  of  which  are 
eminently  satisfactory — ^the  meeting  proceeded  to  the 
consideration  of  a  paper  entitled  "  The  Work  Done 
at  Sal  ford  by  the  Activated  Sludge  Process."  by  Mr. 
W.  H.  Duckworth,  f.c.s..  and  another  on  "Recent 
Improvements  in  the  Construction  of  CuUivative 
Tanks,"  by  Mr.  W.  D.  Scott-Moncrieff,  m.i.mech.e.. 
F.R.S.I.,  past-president.  Mr.  Scott-Moncrieff's  paper 
is  reproduced  on  another  page  of  this  issue. 


QUERIES   AND   REPLIES. 


We  cannot  undertake  to  reply  to  ami 
not  accompanied  hy  the  writer's  namr  " 
ore  required  as  a  guarantee  of  good  ' 
puhlication.  Sketches  accompanying  iiii< 
separate,  on  white  paper,  in  plain  hlack 
ing  or  figures  should  he  hold  and  plain. 


/  hich  are 

-      These 

not    for 

'/  be  made 

s.      iettcr- 


905.    Water    Tank    on    Roof ^"  Frost"    writes:     I 

have  to  provide  a  water  tank  on  the  roof  of  a  build- 
ing, the  size  being  40  ft.  by  36  ft.,  and  2  ft.  deep. 
The  bottom  of  the  tank  will  be  5-in.  reinforced  con- 
crete, covered  with  |-in.  asphalt,  and  I  propose  to 
form   the  sides   with   brickwork  in   cement,  battered 


Iv/frfi  Line 


iiiiiii  14  ill.  to  ;)  111.,  it.s  ^l<etcll.  The  tank  will  be  in 
a  very  exposed  position  and  liable  to  get  frozen  over, 
;ind  I  wish  to  be  quite  certa'n  that  the  expansion  of 
tiio  ice  in  frosty  weather  will  not  pu^li  <'\'ii'  (bo 
parapet  walls.  Would  any  of  your  rend,  i-  L.\f  me 
an  opinion  as  to  whether  the  walls  as  siikl;i  -i.mI  would 
l)e  strong  enough,  and,  if  not,  what  would  they 
rtx'ommend,  or  to  what  extent  should  the  wall  be 
l)attered  ? 

906.  Drainage  of  Farm  Buildings. — "  Aqua"  writes: 
Will  any  of  your  readers  give  details  of  septic  tank 
imd  filtor-lied  .suitable  for  the  drainage  of  farm- 
houses and  shippon  to  prevent  pollution  of  reservoir  ? 
Can  filtrate  be  turned  on  to  land,  and,  if  so,  at  what 
distance  from  reservoir?  If  not,  how  is  it  dealt 
with  ? 


ROAD  EGONOMIES  IN  NORFOLK. 


The  Eastern  Highways  Committee  of  the  Norfolk 
County  Council  on  Saturday  adopted  the  report  of  a 
si!!)-committee  on  the  subject  of  war  economies  in 
ruad  expenditure.  This  stated  that  they  (the  sub- 
committee) had  interviewed  all  the  district  .surveyors 
and  ascertained  their  views  as  to  what  possible  saving 
could  be  effected  in  the  maintenance  of  the  main 
roads  of  the  county  for  the  ensuing  financial  year 
without  imperilling  their  efficiency.  In  the  main, 
tlie  idea  was  that,  while  the  more  important  arteries 
of  traffic  should  be  kept  up  to  a  pre-war  standard, 
a  considerable  saving  might  be  effected  in  the  main- 
tenance of  the  secondary  roads,  the  purposes  of  which 
are  not  so  important  either  for  ordinary  traffic  or  for 
war  traffic.  This  idea  seemed  to  the  district  sur- 
veyors to  be  practicable  to  a  considerable  extent, 
especially  as  the  secondary  roads  are  at  present  in  a 
good  state  of  repair,  and,  together  with  the  main 
roads,  have  not  been  much  affected  by  the  weather 
wjrich  has  up  to  the  present  prevailed.  Roughly 
speaking,  each  surveyor  expressed  himself  as  able  to 
make  a  saving  in  the  direction  indicated  of  an  amount 
which  would  approximately  average  £500  for  each 
district,  making  a  total  of  £3,500  for  the  Eastern  Divi- 
sion of  the  county.  The  sub-committee  are  informed 
that  the  Western  highways  district  .surveyors  were 
of  a  similar  opinion,  and  that  a  saving  of  £2,500 
could  be  effected  in  the  Western  Division.  This 
makes  a  total  of  £6,000,  which  is  practically  a  penny 
rate. 

It  is  understood  that  the  Road  Tarring  Committee 
will  recommend  to  the  county  council  that  no 
road-tarring  lie  undertaken  in  the  county.  This 
was  done  upon  the  recommendation  of  the  county 
surveyor,  and  will  effect  an  estimated  saving  of 
e7,00d.  In  addition,  both  Highways  Committees 
have  already  agreed  that  no  expenditure  in  improve- 
ments should  lie  incurred,  and  that  no  allowance 
should  be  paid  to  urban  authorities  for  road-watering 
in  their  areas. 
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P/lunlGipal  Work  in  Progress  and  Frojeoted. 

rhe  Editor  invites  the  co-operatton  oj  Sdevsiob  readers  with  a  view  to  making  informdtion  given  under  this  head  aa 

complete  and  accurate  as  possible. 


The  following  lart'  among  the  more  important  pro- 
jected worljs  of  wliieli  particulars  have  reached  us 
during  the  present  week.  Other  reports  will  be  found 
on  our  "  Local  Government  Board  Inquiries  "  page. 

BUSLDiNCS. 

Coventry  T.C. — In  connection  with  the  gas  under- 
taking, it  has  been  decided  to  purchase  a  site  in 
Foleshill-road  for  the  erection  of  a  governor  station. 

Dundee  T.C. — The  Cleansing  Committee  i-ecommend 
the  town  council  to  purchase  property  in  ]\Iain-street 
for  tlie  accommodation  of  the  Hilltown  cleansing 
department. 

Perthshire  C.C. — It  is  proposed  by  the  Highland 
District  Committee  to  build  a  new  bridge  at  Tarvie, 
at  an  estimated  cost  of  £325. 

Ryde  T.C. — The  council,  which  some  time  ago  con- 
cluded negotiations  for  the  purchase  of  Victoria  Pier, 
proposes  to  apply  to  the  Board  of  Trade  for  a  Pro- 
visional Order  to  transfer  and  vest  in  them  the 
property  im  the  conditions  arranged. 

St.  Helens  T.C. — It  is  proposed  to  build  a  pavilion 
at  Eccleston  Hall,   at  an  estimated  cost  of  £600. 

HOUSING    AND    TOWN  PLANNING. 

Barking  U.D.C. — The  architect,  Mr.  C.  J.  Dawson, 
reported  u]jon  the  application  of  the  contractors  for 
a  further  allowance  over  and  above  their  contract  price 
for  the  erection  of  the  second  block  of  fifteen  houses 
in  Gascoigne-road,  owing  to  the  increased  price  of 
materials  in  consequence  of  the  war.  The  council 
resolved  that  a  further  and  final  increase  of  £10  per 
house  over  and  above  the  contract  price  be  allowed 
the  contractors,  subject  to  the  architect  being  satisfied 
with  the  contractors'  accounts  of  the  increased  cost 
incurred. 

Foleshili  R.D.C. — A  committee  have  had  before 
them  plans  of  600  houses  which  it  is  proposed  to  erect 
at  Wyken,  the  dwellings  to  be  for  the  use  of  muni- 
tion makers  in  Coventry.  As  the  by-laws  were  not 
complied  with  in  regard  to  drainage  and  the  width  of 
some  of  the  thoroughfares,  the  plans  were  referred 
back.      The  plans  provide  for  several  classes  of  houses. 

Kingstown  T.C. — A  scheme  has  been  adopted  for 
the  erection  of  sixty  artisans'  houses  at  Brook-lawn, 
and  forty  at  Callaghan's-lane. 

Leeds  T.C. — The  corporation  have  prepared  another 
town  planning  scheme,  affecting  v/hat  is  known  as  the 
Buckingham  House  estate  at  Headingley.  The  land 
covers  a  small  estate  of  some  6  acres. 

Ormskirk  U.D.C. — It  is  proposed  to  build  fifty 
cottages  for  artisans  on  a  site  in  Aughton-street. 

Newcastle-upon-Tyne  T.C. — The  council  on  Blonday 
decided  to  accept  fcnir  tenders  for  the  erection  of 
336  houses,  consisting  of  74  two-roomed,  114  three- 
roomed,  and  70  four-roomed  flats,  and  48  self-contained 
houses,  at  a  total  capital  cost  of  £67,487,  the  necessary 
street  and  sewerage  work  bringing  the  cost  up  to 
£78,419.  Towards  this  the  Government,  through  the 
Ministry  of  Munitions,  offer  a  grant  of  £15,120,  leaving 
a  nett  capital  cost  of  £63,299  to  be  borne  by  the 
corporation. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Bromley  (Kent)  R.D.C— It  has  been  decided  to 
issue  a  leaflet  stating  that  garden  refuse  must  be 
burned  and  not  placed  in  the  dustbins. 

Wilton  T.C. — The  General  Purposes  Committee  are 
considering  a  scheme  for  (ho  treatment  of  the  town 
refuse. 

ROADS    AND    MATERIALS. 

Barking  U.D.C. — The  sui-veyor,  Mr.  C.  F.  Dawson, 

has  been  instructed  to  jn-oceed  with  the  continuation 
of  St.  Paul's-road  by  direct  labour. 

Battle  R.D.C— The  surveyor,  Mr.  H.  Blackman,  has 

been  instructed  to  report  on  the  best  means  of  coping 
with  the  slijipei-y  condition  of  certain  parts  of  the 
roads. 

Bromley  (Kent)  R.D.C— A  tender  for  the  supply  of 
field-picked  flints  to  be  delivered  at  Sandy-lane,  St. 
Paul's  Cray,  was  received,  the  price  being  7s.  6d.  per 
yard.      The  highway  surveyor,  Mr.  E.  Craig,  said  he 


could  work  some  dug  flints  at  about  3s.  or  3s.  6d.  per 
yard,   and  the  matter  was  left  in  his  hands. 

Dudley  T.C. — A  proposal  is  being  considered  for  the 
jnuchase  of  sites  in  New-street  and  Tower-street  for 
the  purpose  of  street  improvements. 

Dungannon  U.D.C— The  council  held  recently  a 
special  meeting  to  consider  the  Tyrone  County 
Council's  declaration  against  "main  roads"  in  the 
county.  It  was  mentioned  that  an  appeal  against  the 
decision  could  be  made  to  the  Local  Government 
Board,  but  it  was  decided  to  take  no  action  on  the 
ground  that  if  there  were  "  main  roads  "  the  Dun- 
gannon district  would  have  to  pay  for  the  upkeep  of 
roads  in  the  northern  part  of  Tyrone  which  were  not 
kept  in  good  condition. 

Flaxton  R.D.C — It  was  suggested  by  the  chairman, 

Jlr.  T.  Hari-ison,  that  it  would  be  advisable  to  employ 
a  machine  for  the  purpose  of  distributing  sand  over 
the  slippery  surfaces  of  the  roads.  One  man  to  go 
with  the  machine  would  succeed  in  covering  more 
ground  in  the  same  space  of  time  than  could  six  men 
with  horses  and  carts.  It  would  also  be  as  cheap  as 
manual  labour,  and  the  work  would  be  much  more 
s.ilisfactorily  done. 

Guildford  R.D.C. — An  intimation  has  been  received 
that  the  War  Office  will  be  prepared  to  make  a  grant 
of  £949  towards  the  cost  of  repairing  certain  roads 
damaged  by  militai-y  traffic,  and  that  the  Road  Board 
would  sanction  a  loan  to  the  council,  spread  over 
three  or  four  years,  free  of  intei-est,  to  meet  the 
council's  .share  of  the. cost. 

Hampton  Wick  U.D.C. — The  tender  of  Messrs. 
Lavender  &  Bateman,  of  Sutton  Bridge,  Lincolnshire, 
was  on  Jlonday  accepted  for  the  supply  of  about 
200  yds.  of  Ig-in.  Blountsorrel  granite,  at  16s.  3d.  per 
cube  yard,  delivered  at  Teddington  station. 

Hythe  T.C — It  has  been  decided  to  repair  the  main 
road  from  Red  Lion-square  to  Seabrook. 

Norfolk  C.C — At  a  meeting  of  the  Eastern  High- 
ways Committee  on  Saturday  it  was  intimated  that 
letters  had  been  received  from  the  Diss  and  other 
urban  districts  protesting  against  the  committee  doing 
away  with  road  tarring. 

Ramsgate  T.C. — It  has  been  agreed  to  make  up  St. 
David's-road   under  the  Public  Health  Act. 

Richmond  (Yorks)  R.D.C — It  is  proposed  to  can-y 
out  an  improvement  at  a  dangerous  comer  at  the  top 
of  Sleegill,  at  an  estimated  cost  of  £100. 

St.  Helens  T.C. — The  Highways  Committee  recom- 
mend the  town  council  to  accept  an  offer  by  the  Sutton 
Manor  Collieries,  Limited,  of  £800  towards  the  cost 
of  a  public  improvement  in  connection  with  the  pro- 
posed railway  across  Jubit's-lane. 

Saxmundham  U.D.C. — The  council  are  negotiating 
with  the  county  council  willi  a  view  to  obtaining  a 
grant  towards  the  cost  of  uiakiuL;  up  the  road  from  the 
north  to  the  south  entrance  of  the  town. 

Soke  of  Peterborough  C.C — It  has  been  decided  to 
carry  oul  repairs  on  the  Glinton  and  Northborough 
road. 

Stockton  T.C. — The  borough  engineer,  Mr.  T.  P. 
Frank,  has  been  instructed  to  prepare  a  scheme  for 
a  new  road  on  the  east  side  of  Ropner  Park.  In  con- 
junction with  the  town  clerk  he  has  also  been 
requested  to  report  upon  a  proposal  for  a  new  road 
from  Tynedale-street  to  Gray's-road. 

Westminster  B.C. — The  Works  Committee  recom- 
mend that  repairs  be  carried  out  in  a  number  of  roads, 
at  an  estimated  cost  of  £1,885. 

Winchester  T.C. — An  intimation  has  been  received 
from  the  Road  Board  that  they  have  recommended  the 
War  Office  to  make  a  grant  of  £300  towards  the  widen- 
ing of  Bridge-street. 

SEWERAGE    AND    SEWACE    DISPOSAL. 

Braintree  R.D.C. — It  has  been  decided  to  carry  out 
sewer  extension  works  at  a  cost  of  £200. 

Manchester  T.C — The  Rivers  Committee  have 
approved  a  scheme  for  the  provision  of  tanks  at  the 
Davyhuline  sewage  disposal  works  in  connection  with 
a  water-condensing  project  for  the  electricity  depart- 
ment.    The  estimated  cost  is  £50,000. 
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Stockton  R.D.C. — The  sanitaiy  surveyor,  Mr.  J. 
Rodham,  lias  been  instructed  to  prepare  a  report  on 
the  Carlton  sewage  disposal  works;  with  a  view  to  aii 
enlargement  scheme. 

WATER,    CAS,   AND    ELECTRICITY. 

Amble  U.D.C.— The  surveyor,  Mr.  W.  Burton,  lias 
reported  to  the  council  on  a  scheme  promoted  privately 
for  a  supply  of  electricity  to  the  town. 

Barnard  Castle  U.D.C. — A  repoi-t  has  been  submitted 
showing  that  a  new  scheme  of  water  supply  would 
involve  an  outlay  of  £10,000. 

Bispham  U.D.C. — The  council  have  approved  a 
scheme  of  electric  lighting  for  the  town. 

Clones  U.D.C. — The  council  are  giving  consideration 
to  proposals  for  augmenting  the  water  supply  to  meet 
tlie  growing  needs  of  the  town. 

Dewsbury  T.C. — It  has  been  decided  to  carry  a  6-in. 
water  main  along  Ossett-lane. 

Finchley  U.D.C. — Ifc  has  been  agreed  to  carry  out 
eleotricitv  main  extejisions,  at  an  estimated  cost  of 
£2-54. 

Northwioh  U.D.C. — Notice  has  been  given  of  a 
Parliamentary  Bill  for  the  purchase  by  the  council  of 
the  undertaking  of  the  Xorthwich  Gas  Company. 

St.  Austell  R.D.C. — Consideratiim  is  being  given  to 
a  pmposal  fur  a  water  supply  to  Penhole  and  district. 

Tynemouth  T.C. — Notice  has  been  given  tiiat  it  is 
the  intention  of  the  corporation  to  promote  a  Parlia- 
ment-ary  Bill  for  the  extension  of  the  water  supply 
and  the  enlargement  of  the  area  of  supply. 

Wakefield  T.C. — It  is  intended  to  promote  a  Bill  in 
Parliament  next  session  in  connection  with  the  water 
undertaking. 

WIgton  U.D.C— The  sui-veyor,  Mr.  J.  J.  Davison, 
has  been  instructed  to  obtain  particulars  as  to  the 
cost  of  a  meter  of  the  waste-water  detecting  type. 

MISCELLANEOUS. 

Barking  U.D.C. — The  acting  sun-eyor,  Mr.  R.  A. 
Lay,  has  been  instructed  to  inquire  the  prices  of  tlie 
market  rights  in  connection  witli  the  old  town  hall. 

Essex  C.C. — The  council  have  adopted  a  resolution 
notifying  all  their  employees  of  military  age  that  the 
council  will  place  no  obstacle  in  the  way  of  theia"  being 
enrolled  and  attested  for  his  Majesty's  Forces,  under 
the  group  system. 

Hampton  Wick  U.D.C— Of  three  tenders,  that  of 
Mr.  W.  Staples,  of  Kingston,  has  been  accepted  for 
four  months,  at  12s.  (id.  per  day  for  hire  work,  2s.  7d. 
l)er  yard  for  cartage  from  the  wharf,  and  £77  for  dust 
removal.  The  prices  are  £15  in  excess  of  the  pre- 
ceding contract  for  dust  removjil,  and  .'Js.  (id.  a  day 
more  for  hire  work. 

Sunderland  T.C— The  Watch  Committee  have 
adopted  a  recommendation  for  the  provision  of  a  new 
fire  engine  and  escape. 

Thirsk  R.D.C — Tlie  council  agreed  recently  to  the 
application  of  the  roadmen  to  be  allowed  to  leave  work 
at  one  o'clock  on  Saturdays. 

Wimbledon  T.C. — By  way  of  a  war  bonus,  the 
labourers  engaged  in  making  the  roads  and  sewers  in 
connection  with  the  military  camp  on  Wimbledon 
Common  have  had  their  wages  increased  from  7gd.  to 
S^d.  per  hour. — Work  costing  £600  has  been  carried 
out  by  the  coqjoration  at  the  depot,  Queen's-road,  in 
connection  with  the  190th  (VVimbledon)  Brigade, 
R.F.A.  The  cost  of  erecting  stables  for  tlie  brigade 
was  £289. 


PERSONAL. 


APPOINTMENTS   WANTED. 


ri  HEETSEY  RUR.VL  DISTEICT  COUNCIL. 
^-^  The  above  Council  invite  applications  for  the 
post  of  Shift  Engineer  at  their  Sewerage  Pumping 
Station,  containing  suction  gas  plant,  pumping 
machinery,  air  compressors,  <S:c.  Wages  30s.  per 
week.  Candidates  must  state  previous  experience, 
age,  marital  condition,  and  present  occupation. 
Candidates  must  be  ineligible  or  unfit  for  H.M.  Forces. 
Applications,  which  must  be  accompanied  by  a  copy 
of  a  recent  testimonial,  must  reach  nif  not  later  than 
the  1st  .January,  1916. 

L.  PORTER, 

Assistant  Clerk  to  the  Council. 


80  Guildford-street,  Chertsey. 
December  11,  1915. 
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Jlr.  W.  N.  Wood,  surveyor  of  highways  to  the  Tice- 
liurst  Rural  District  Council,  who  has  been  unwell,  is 
impx-oving. 

Mr.  E.  W.  Edwards,  surveyor  to  the  Blaenavon 
Urban  District  Council,  has  had  his  salary  increased 
by  £30  a  year. 

Mr.  S.  W.  Mobbs,  assist<ant  borough  surveyor  of 
Lowestoft,  is  applying  tor  a  commission  in  an  engi- 
neering unit  of  the  Army. 

jMr.  John  Gordon  was  on  Monday  last  appointed 
burgh  surveyor  of  Aberdeen,  in  succession  to  the  late 
Mr.  William  Dyack,  at  a  salary  of  £450  a  year. 

Mr.  A.  Knight,  assistant  surveyor  to  the  Southam 
District  Council,  has  enlisted  in  the  Royal  Engineers. 
The  council  are  keeping  the  position  open  tor  him  to 
return  to. 

air.  A.  MuiTay-Smith,  assoc.m.inst.c.e.,  of  the 
borough  engineer's  office,  Cheltenliam,  has  been 
granted  a  commission  in  the  Hampshire  (Fortress) 
Royal  Engineers. 

Mr.  R.  Mitchell  and  Mr.  Samuel  Chisholm, 
members  of  the  corporation  sanitary  staff,  have  been 
appointed  chief  assistant  sanitaiy  inspectors  of 
Dundee,  at  a  salary  of  £150  each. 

Blr.  R.  E.  Ford  has  been  appointed  acting  borough 
surveyor  and  water  engineer  of  Doncaster  during  the 
absence  of  the  borough  surveyor,  Mr.  F.  0.  Kirby,  on 
active  service  with  the  Royal  Engineers. 

Mr.  D.  J.  Bowo,  sui-veyor  to  the  Clacton  Urban 
District  Council,  has  been  voted  £100,  payable  in  two 
instalments,  in  recognition  of  his  extra  work  in  con- 
nection with  the  building  of  the  band  pavilion. 

Mr.  V.  S.  Wells  having  resigned  his  position  as 
chief  of  the  fire  brigade  of  the  ISlerton  and  Morden 
Urban  District  Council,  it  was  decided  on  Friday  to 
invite  applications  for  the  vacancy,  at  a  salary  of 
£100,  rising  by  annual  increments  of  £10  to  £140. 

Mr.  William  Welburn,  borough  surveyor  of  Middle- 
ton,  who  has  retired,  we  regret  to  state,  owing  to 
failing  health,  has  been  appointed  consulting  sui-veyor 
to  the  corporation,  at  a  salary  of  £150  a  year,  to  date 
from  December  1st.  The  assistant  surveyor,  Mr. 
Clegg,  will  take  charge  of  the  boi-ough  sui-veyor's 
department  until  after  the  war. 

Cajitain  .T.  Fred.  Hawkins,  r.e.,  the  Berkshire 
county  sui-veyor,  who  was  requisitioned  tor  special 
work  on  the  staff  of  General  Gibbon,  chief  engineer  to 
the  Eighth  Ai-my  Corps  at  the  Dardanelles,  has  been 
dangerously  ill.  An  operation  for  an  acute  appendix 
abseess  was  perfornietl  on  lx)ard  a  hospital  shiji  on 
October  7th,  and  for  the  past  seven  weeks  he  has  been 
in  hospital  at  Alexandria.  In  a  letter  from 
Alexandria,  dated  November  24th,  Captain  Hawkins 
says  he  expects  to  leave  for  home  on  the  next  hospital 
ship.  

In  our  issue  of  November  26tli  we  announced  that 
Mr.  Robert  H.  Bicknell,  m.inst.c.e.,  had  retired  from 
the  position  of  engineering  inspector  under  the  Local 
Government  Board.  We  now  hear  that,  despite  the 
present  bad  times.  Mr.  Bicknell  has  decided  to  join 
the  ranks  oi  the  Westminster  consulting  en.aineers. 
and  has  taken  offices  at  16  Victoria-street,  S.W.  Mr. 
Bicknell  is  known  as  a  thoroughly  practical  man— 
his  early  training  in  tlie  shops,  his  long  and  varied 
experience  in  charge  of  important  public  works  at 
home  and  abroad,  and  his  twenty  years'  service  as 
engineering  in.=pector  would  appear  to  make  him 
eminently  fitted  to  advise  on  engineering  schemes, 
01-  to  act  as  arlsitrator  or  exiiert  witness. 

OBITUARY. 

Mr.  James  Newman,  for  many  years  surveyor  to  the 
Sandown  Urban  District  Council,  died  recently  at 
Shanklin. 

Lieutenant  Stanley  Vanstone,  of  the  Rifle  Brigade, 
late  assistant  surveyor  to  the  Teignmouth  Urban 
District  Council,  has,  we  regret  to  state,  died  from 
wounds  in  France. 


A  Proposed  Manchester  Loan   Refused. — The  Local 

(loverninent  Board  li.ivo  informed  the  Manchester 
Corporation  Rivers  Ci'inmitiee  that  they  cannot  enter- 
tain at  present  the  aiiplication  for  sanction  to  borrow 
£3,250  for  the  construction  of  a  storm-water  sewer  in 
Coilege-road,   Whalley   Range. 
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Benefits  Derived  by  an  Urban  District  Adopting  a 
Town  Pianning  Sclieme/ 

By  W.   LOUIS    CARR,    Surveyor    to    the    Ruislip-Nortliwood    Urban    District    Council. 


The  town  planning  scheme  proniot«<i  by  the 
Euislip-Northwood  Urban  District  Council  received 
the  approval  of  Parliament  on  September  7,  1914, 
and  as  the  period  of  twelve  months^  during  which 
all  claims  for  compensation  and  betterment  have  to 
l>e  lodged,  has  now  elapsed,  the  author  is  able  to 
,state  generally  the  l>enefits  which  have  been  secured 
to  the  public  and  the  landowners,  and  to  give  some 
information  a.s  to  the  claims  for  compensation  and 
l>etterm€nt,  whicli  latter  subjects  have  seriously 
engaged  the  attention  of  councillors  and  officials 
throughout  the  country. 

The  modifications  of  the  "  General  Provisions  "  are 
not  dealt  with  in  this  paper,  but  it  wiH  l>e  of  in- 
terest to  descril>e  the  alterations  in  the  draft  scheme 
as  shown  on  the  25-in.  ordnance  map,  which  may 
be   summed  uv  as  follows:  — 

STREETS    AND    FOOTWAys, 

The  north  end  of  a  60-ft,  street,  pi-actically  run- 
ning north  and  south  through  the  oenti-e  of  the 
district,  has  been  amended  to  obtain  a  better  outlet 
across  some  golf  links.  In  the  original  scheme  a 
road  was  proposed  across  tliese  golf  links,  but,  owing 
to  heavy  opposition,  the  council  decided  to  drop  it; 
the  Loeal  Grovernment  Board  have,  however,  re- 
verted to  the  original  scheme.  Another  alteration 
was  with  regard  to  a  new  road  branching  from  an 
existing  road  which  was  shown  to  run  over  existing 
liuildiiugs.  This  was  amended  so  as  to  avoid  pulling 
down  the  buildings.  A  further  alteration  was  a  very 
interesting  one.  An  alternative  line  of  route  was 
shown  for  a  new  60-ft.  road,  but  the  Local  Govern- 
ment Board  decided  that  alternatives  could  not  be 
shown,  and  a  definite  line  had  to  be  fixed.  In 
another  case  two  streets  were  indicated  on  the  map 
by  dotted  lines,  together  with  a  single  alternative 
road.  The  board  decided  that  the  single  alternative 
road  had  to  be  omitted.  In  the  case  of  a  new  road, 
which  was  .shown  as  40  ft.,  but  had  to  be  increased 
to  50  ft.,  the  centre  line  had  to  remain  as  shown  on 
the  map.  A  number  of  new  footways  were  amended 
as  regards  their  width  and  position,  and  two  foot- 
ways which  had  been  shown  to  be  diverted  were 
omitted. 

APPROPRIATION     OF    LANDS. 

One  cemetery,  allotments,  land  for  store  yards, 
and  a  refuse  destructor,  together  with  certain  open 
spaces,  were  acquired  rinder  the  Public  Health  Acts 
during  the  progress  of  the  scheme,  and  could  not 
therefore  be  included  in  the  approved  scheme.  Witli 
regard  to  the  suggested  second  cemetery  in  the 
south  of  the  district,  the  board  considered  that  the 
time  was  not  ripe  for  another  cemetery  to  be  pro- 
vided in  thi.%  quarter,  but  my  own  opinion  is  that  a 
mistake  was  made  in  not  allowing  us  to  acquire  this 
land,  as  later  on,  in  all  probability,  we  shall  have 
much  difficulty  in  securing  such  a  suitable  site  as 
the  one  scheduled. 

The  owner  of  the  land  originally  selected  for  the 
purpose  of  a  new  sewage  works  objected  strongly  to 
the  position,  but  willingly  gave  us  the  option  of 
another  site  aI>out  }  mile  away.  Unquestionably 
this  will  be  a  great  advantage  to  the  district,  and  it 
will  enable  a  greater  area  of  land  to  l>e  satisfactorily 
developed  without  any  nuisance  teing  caused  when 
the  new   sewage  works   are  made. 

Differential  treatment  was  proposed  for  railway 
land,  but  after  negotiations  with  the  companies  we 
were  able  to  come  to  agreement  with  regard  to  all 
their  various  parcels  of  land  in  the  district,  which 
are  now  to  be  treated  in  the  same  way  as  the  pro- 
I>erty  of   any   other   landowner. 

BUILDING    LINES. 

The  building  lines  shown  on  existing  streets  have 
l^een  approved,  except  in  one  case,  where  it  was  re- 
duced from  25  ft.  to  15  ft.  The  reason  for  this 
alteration  was  that  the  ground  receded  very  quickly 
from  the  roadway,  and  serious  difficulties  would  have 
arisen  with  regard  to  connection  with  sewers,  aspect, 
&c.  It  would  be  advisable  here  to  observe  that  in 
future  schemes,  if  building  lines  are  reduced  under 
similar    circumstances    on    one    side    of    the    street. 

"  Paper  read  at  the  recent  annual  meeting  of  the  Insti- 
tution of  Municipal  Engineers. 


arrangements   should   be  made  to   set   them   back   on 
the   other    side. 

LIMITATION    OF    THE    NUMBER    OF    BUILDINGS 
TO    THE    ACRE. 

The  first  alteration  was  the  inclusion  of  a  further 
area  of  land  to  carry  from  eight  to  twelve  buildings 
to  the  acre,  the  reason  being  that  this  area  lent 
itself  to  more  equitable  develoxjment  than  the  land 
unit  which  had  been  fixed.  A  further  alteration 
enables  us  to  secure  in  the  future  a  more  gradual 
form  of  development.  Another  small  portion  was 
scheduled  under  the  draft  scheme  as  six  buildings  to 
the  acre,  but  after  the  inquiry,  at  which  the  owner 
put  a  number  of  facts  Ijefore  the  inspector,  this 
limitation  was  altered  by  agreeihent  between  the 
council  and  the  owner,  with  the  result  that  approxi- 
mately ten  buildings  to  the  acre  can  l>e  erected. 
As  the  result  of  opposition,  the  Local  Government 
Board  agreed  to  a  certain  area  being  sclieduled  at 
eight  houses  to  the  acre  instead  of  six  a<  provided 
in   the  draft  scheme. 

CHARACTER     OF     BUILDINGS,     ETC. 

As  a  result  of  the  inquiry,  certain  alterations  were 
made  in  the  compulsory  and  optional  shopping  and 
factory   areas. 

With  regard  to  the  colouring  of  the  final  map  it 
should  be  jiointed  out  that  after  the  inquiry  it  was 
found  neces.sary  to  amend  the  whole  of  the  colouring 
to  fit  in  with  the  new  "reference"  which  was  re- 
quired. The  Ruislip  -  Northwood  Urban  District 
Council  and  the  Watford  Rural  District  Council  have 
to  administer  this  scheme  in  their  re.spective  areas, 
and  a  copy  of  the  map  of  the  final  scheme,  so  far 
as  it  relates  to  the  part  of  the  area  in  the  Watford 
rural   district,   has  to  be  provided  by  the  council. 

NEW    STREETS. 

Tliere  are  some  eighty  -  three  new  streets  and 
footways  to  be  constructed  under  the  scheme,  aiid  in 
tlie.  lilief!  and  of  the  widlh  indicated  on  the.  map.  The 
words  italicised  require  special  notice,  as  the  Local 
Government  Board  are  insistent  upon  this  being 
carefully  considered  when  the  scheme  is  preijared, 
and  strictly  adhered  to  afterwards.  The  district  will 
benefit  greatly  in  future  by  the  linking  up  of  exist- 
■ing  streets  and  main  traffic  routes,  and  also  by  the 
improved  access  to  railway  stations,  and  the  bring- 
ing of  certain  outlying  areas  into  communication 
with  others  by  streets  with  good  gradients,  instead 
of  by  streets  which  would  have  a  gradient  of  1  in  7. 
For  instance,  when  one  of  the  streets  is  made  a 
distance  of  about  3  miles  will  be  saved  in  communi- 
cation between  certain  parts  of  the  district. 

Another  great  benefit,  combined  with  economy, 
will  l>e  derived  by  the  laying  out  of  the  streets  on 
the  line  of  the  outfall  sewers  to  the  existing  and  new 
sewage  works.  Arrangements,  have  also  been  made 
to  take  the  house  drainage  from  these  new  streets. 
A  certain  amount  of  the  cost  of  these  sewers  will  be 
defrayed  by  the  frontagers,  but  such  sum  is  not  pay- 
able until  the  land  is  used  for  purpose  other  than 
agriculture,  except  by  special  agreement.  In  my 
opinion  many  thousands  oi  pounds  will  be  saved  to 
the  district  by  thus  laying  out  the  streets  to  serve 
all  ijurposes  for  which  streets  are  generally  required. 

Streets  shown  on  the  map  of  a  greater  width  than 
40  ft.  will  1)6  conistructed  and  paid  for  by  the  council, 
but  it  is  possible,  as  tlie  council  now  have  the 
power  to  make  up  streets  with  grass  margins,  &c,, 
that  no  extra  expenditure  will  be  incurred  beyond 
that  of  scavenging  and  maintenance.  Thirty 
widenings  of  existing  .streets  are  shown  on  the  map : 
these  are  in  sixteen  streets,  and  affect  forty-four 
different   owners. 

When  any  plan  is  submitted  for  a  new  building 
to  l>e  erected  in  any  of  the  existing  streets,  the 
council  can  require  the  street  to  be  widened  to  the 
width  shown  on  the  man,  and  will  bear  the  cost. 
If  the  council  require  a  street  to  be  widened  before 
any  plan  for  a  new  building  is  submitted,  they  have 
power  to  do  the  work  after  giving  two  months' 
notice.  'The  cost  of  carrying  out  widenings  in  such 
case  will  include  compensation  for  any  buildings 
required  to  be  altered,  demolished  or  removed,  while 
the  c<onstruction  of  the  neces?ary  carriage  and  foot- 
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way  and  fencing  off  the  land  has  also  to  lie  paid  by 
the  counoil. 

As  has  already  been  stated,  tlie  council  have  power 
to  lay  out  with  grass  margins,  or  plant  with  trees, 
or  lay  out  as  gardens,  any  part  of  any  street  repair- 
aijle  by  the  inliabitauts  at  large,  and  the  coun-cil 
may  maintain  in  good  order  such  grass  margins, 
trees,  or  gardens,  and  alter  or  renew  the  same  from 
time  to  time  as  circumstances  require.  They  may 
add  to  tlie  carriageway  or  footway  any  part  of  sacli 
grass  margins,  whether  planted  with  trees  or  laid 
out  as  gardens,  and  may  from  time  to  time  alter  or 
rearrange  the  parts  of  any  street  laid  out  as  a 
carriageway  or  footway  respectively,  provided  that 
the  council  shall  not  obstruct  access  to  premises 
abutting  on  any  street  from  the  metalled  or  paved 
portion  of  the  road. 

Tlie  owners  of  lands  abutting  upon  any  new  street 
shall,  until"  such  street  shall  become  a  highway  re- 
Ijairalile  by  the  inhabitants  at  large,  maintain  such 
street,  fences,  grass  margins  and  treis,  and  embank- 
ments and  other  works  therein  in  good  order  and 
condition.  The  coimcil  niay  include  in  aiiy  private 
street  works  any  works  which  they  may  consider 
necessary  for  fencing  off  and  laying  out  any  street, 
or  any  part  thereof,  with  grass  margins  and  plants 
ing  the  same  with  trees,  and' apportion  the  expenses 
thereof  as  would  be  done  under  the  Private  Street 
Works  Act.  The  permission  given  to  the  counoil 
under  this  Act  to  lay  out  existing  streets  or  any  new 
streets  with  grass  margins,  &c.,  is  very  important, 
and,  liesides  leading  to  much  amenity  in  the  district, 
will  also  involve  less  expense  in  construction  and 
upkeep;  while  in  the  case  of  streets  about  to  be 
taken  over  by  the  local  authority,  a  reduced  expendi- 
ture has  to  l)e  borne  by  the  frontagers. 

In  shopping  areas  where  a  carriage  road  is  in- 
tended to  form  the  principal  approach  or  means  of 
access  to  buildings,  we  demand  that  the  kerb  or 
outer  edge  of  the  footway  of  the  street  in  front  of 
such  buildings  shall  be  set  back  a  w'idtli  of  6  ft. 
from  the  side  of  the  carriageway,  and  tlie  width  of 
the  footway  shall  be  reduced  accordingly.  The  in- 
tervening space  l>etween  the  new  line  of  the  kerb 
and  the  origuial  side  of  the  carriageway  shall  bo 
so  constructed  as  to  fall  towards  the  carriageway. 
This  requirement  is  l>elieved  to  be  quite  new,  and 
sliould  prove  of  great  value,  as  by  means  of  it  trades- 
men's goods  can  be  delivered  by  vehicles  standing 
on  this  set-back,  where  they  will  not  impede  the 
fast  traffic. 

Particulars  of.  the  relaxation  of  by-laws  with  re- 
spect of  (1)  new  streets  (short  streets),  (2)  as  to  width 
and  construction  of  such  streets,  where  land  for 
optn  spaces  is  set  apart,  or  wide  streets  are  pro- 
vided, or  where  the  streets  are  formed  around  quad- 
rangles, are  all  set  out  in  the  "  General  Provisions  "  ; 
but  it  may  be  said  tliat  with  the  experience  already 
gained  in  the  district  from  the  construction  of  streets 
of  this  character,  the  council  and  the  owners  ar6 
.satisfied  that  -they  are  not  only  unlikely  to  be  a 
burden  on  the  ratepayers,  but  are  more  economical 
to  construct,  sewer,  light  and  scavenge. 

If  at  any  time  the  council  desire  to  construct  any 
of  the  new  streets  on  the  map,  they  can  do  so  upon 
giving  six  months'  notice  of  their  intention.  Without 
this  provision  it  is  jirobable  that  the  whole  scheme  of 
the  streets  shown  would  be  wrecked.  Where  the  map 
shows  a  new  street  exceeding  40  ft.  in  width,  com- 
municating at  each  end  with  a  highway  repairable 
by  the  inhabitants  at  large,  the  owner  of  the  land 
over  which  it  passes  may,  if  he  wishes  it  to  be  con- 
structed, give  notice  to  the  council,  who  must  con- 
struct the  road  within  six  months.  Before  the  de- 
velopment of  any  estate  can  now  be  proceeded  with 
the  council  can  require  the  owner  to  furnish  plans 
and  particulars  showing  generally  a  scheme  for  the 
development  or  laying  out  of  the  whole  of  such 
estate  or  such  part  thereof  as  the  council  may 
reasonably  require. 

All  streets  constructed  otherwise  than  by  the 
council  shall  be  constructed  with  such  turning  and 
crossing  places,  and  on  such  sites  as  shall  be  re- 
quired by  the  council.  It  will  be  seen,  therefore, 
that  development  cannot  take  place  until  an  owner 
lias  first  received  the  approval  of  the  council  to  his 
.scheme. 

The  Local  Government  Board  may,  on  the  applica- 
tion of  the  council  or  owners,  sanction  any  modifi- 
cation in  delail  with  reference  to  the  position  or  con- 
struction of  any  of  the  proposed  new  streets  or  pro- 
IX).sed  widenings  shown  on  the  map.  In  the  author's 
opinion  sufficient  latitude  is  not  given  to  modify  the 
position    of    the    streets    marked    on    the    map.     In 


several  cases  no  harm  would  have  accrued  by  fixing 
a  limit  of  deviation  between  certain  points  (on  one 
owner's  land,  of  course)  of,  say,  40  ft.  to  60  ft.,  as  in 
the  case  of  projected  railways. 

Under  this  scheme  twenty-one  highways  are  to  be 
diverted  and  stopped  up,  but  not  until  certain  new 
streets  or  footways  have  l>ee.n  constructed  to  the 
satisfaction  of  the  council  and  opened  up  for  public 
traffic.  Where  any  such  proposed  new  streets  are 
constructed  in  portions,  such  portions  of  tiie  public 
highways  as  correspond  to  the  portions  of  the  said 
new  streets  which  have  been  made  may  be  diverted 
or  stopped  up,  provided  the  council  are  reasonably 
satisfied  that  an  equally  convenient  right  of  way 
has  been  provided  for-  the  public  use ;  and  where 
necessary  a  temporary  right  of  way  must  be  con- 
structed from  the  portion  of  the  proposed  new  street 
which  shall  have  been  constructed  to  that  portion 
of  the  said  public  highway  which  is  not,  at  that  time, 
to  be  diverted  or  stopped  up.  For  the  purpose  of 
any  further  diversion  or  stopping  up,  such  tempo- 
rary right  of  way  shall  be  deemed  to  be  part  of  the 
remaining  portion  of  the  said  public  highway.  It 
is  estimated  that  by  these  diversions  a  saving  of 
some  hundreds  of  pounds  has  been  effected  by 
avoiding  the  lengthy  and  technical  process  of  ob- 
taining an  Order  of  Quarter  Sessions,  apart  from  the 
difficulty  in  some  cases  of  strictly  complying  with 
the  requirements  of  the  Highway   Act,   1835. 

OPEN    SPACES. 

There  are  about  155  acres  of  open  spaces  shown  on 
the  map^  of  which  106  acres  have  been  acquired  under 
agreements,  and  49  acres  are  scheduled  as  ijublie 
open  spaces.  The  estimated  value  of  the  land  given 
to  the  counoil  is  from  £8,000  to  £10,000.  Private 
ojien  spaces  shall  be  maintained  in  good  order,  and, 
when  required  by  the  council,  shall  be  fenced  by 
and  at  the  expense  of  the  owner.  If  at  any  time  a 
private  open  spa«e,  or  the  fencing,  becomes  neg- 
lected, or  a  nuisance,  the  council  may,  after  giving 
not  less  than  fourteen  days'  notice  of  their  inten- 
tion, execute  any  works  for  the  i^urpose  of  maintain- 
ing tlie  same  in  good  order  and  properly  fenced. 
,\n.v  expenses  incurred  by  the  council  are  recoverable 
from  the  owner  of  such  private  open  spaces. 

When  any  private  open  space  is  conveyed  to  the 
council  without  payment,  they  may,  subject  to  any 
conditions  under  which  the  land  is  acquired,  make 
special  regulations  with  reference  to  any  niatter 
affecting  its  use,  and  may  demand  rent  or  other 
charges  for  its  use.  This  power  of  controlling 
private  open  spaces  is  very  useful,  as  under  its  pro- 
visions the  area  can  never  be  built  on,  and  an 
amenilj'  is  secured  not  only  to  the  houses  in  the 
immediate  neighbourhood,  but  to  the  district  as  a 
whole.  A  few  valuable  private  open  spaces  are 
sliovvn  on  the  maj:),  and  many  more  will  probably 
be  added  as  the  scheme  develops.  The  Charity  Com- 
missioners' lands  have  been  secured  as  private  open 
sjiaces. 

Compensation  may  be  claimed  for  the  foregoing 
items,  but  it  will  be  well  now  to  consider  the  bene- 
fits which  have  been  secured  by  our  Act  without  the 
payment   of   subsequent   compensation. 

SPACES    ABOUT    BUILDINGS,    INCLUDING    BUILDING 
LINES. 

The  building  lines  shown  upon  the  map  along 
existing  streets  averaged  a  25-ft.  set-back,  and  except- 
ing in  one  small  instance  they  have  been  allowed. 
It  is  provided  that  if  any  building  has  been  erected, 
or  is  in  'course  of  erection,  since  the  date  of  the 
resolution  of  the  council  applying  to  the  board  for 
authority  to  prepare  the  scheme,  nearer  to  a  street 
than  the  building  line  shown  on  the  map,  the  council 
may  require  the  owner  to  pull  down  so  much  of  the 
building  as  is  nearer  to  the  street  than  the  said 
building  line.  In  one  case  a  building  line  of  7  ft. 
was  shown,  but  an  owner  built  in  front  of  this  very 
reasonable  line,  with  the  result  that  he  will  now  have 
to  pull  down  where  he  has  infringed. 

In  streets  where  no  building  lines  are  shown  on 
the  map  no  buildings  can  be  erected  nearer  to  the 
centre  of  the  street  than  30  ft.,  or  nearer  to  the 
boundary  of  such  street  than  15  ft.  Provisions  are 
inserted  with  regard  to  dwellings  round  quadrangles, 
but  in  any  case  there  has  to  be  a  width  of  60  ft. 
between  every  house.  There  are  also  saving  clauses 
with  regard  to  lodges  appurtenant  to  a  dwelling- 
house  which  may  be  built  in  advance  of  the  building 
line,  and  also  in  tlio  case  of  long  frontages,  sa.y  a 
continual  frontage  of  not  less  than  300  ft.,  where 
parts  of  such  building  may  project  7  ft.  in  advance 
of  the  general  building  line,  provided   the  projcciiou 
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does  not  exceed  one-fouith  of  the  total  length  of  the 
frontage.  The  above  building  lines  do  not  prevail 
iu  tJie  case  of  shopping  and  business  premises,  the 
lines  for  whicli  are  ijractically  set  out  in  the 
"General  Provisions,"  and  vary  according  to  the 
ilifferent  widths  of  the  streets.  This  is  another 
means  by  which  to  secure  the  extra  widtli  of  Un- 
carriageway  to   business  i^reniises. 

Another  important  provision  is  that  no  post,  rail, 
or  other  o))struction  shall  be  erected  in  front  of  the 
forecourt  of  any  shopping  jsremises;  but  cellar- 
flaps  are  allowed,  provided  they  do  not  project  more 
than  3  ft.  in  advance  of  such  premises.  The  build- 
ing lines'  for  buildings  and  projections  on  cornei' 
sites  are  specially  provided  for.  Bay  windows, 
chimneys  and  porticoes  are  allowed  to  project  4  ft. 
in  advance  of  the  building  line,  except  in  the  case 
of  a  street  exceeding  40  ft.,  when  they  may  project 
5  ft.,  provided  that  these  projections  do  not  excee<l 
three-fifths  of  the  total  width  of  the  buildings,  and 
are  not  in  any  case  nea_rer  to  the  boundary  of  lands 
belonging  to  another  owner  than  the  extreme  amount 
of  such   projections. 

The  proportion  of  tlie  area  of  a  site  which  may  lie 
covered  by  shops  and  otlier  buildings  is  one  half  of 
the  whole  area  of  the  curtilage,  with  the  proviso 
that  in  the  case  of  a  shoj)  the  extent  of  the  buildings 
shall  be  measured  at  a  level  of  14  ft.  above  the  mean 
level  of  the  footway  an  fixjnt  thereof.  This 
appears  to  be  a  reasonable  provision.  With  regard 
to  dwelling-houses,  one-third  of  the  whole  area  may 
be  covered  with  buildings  not  exceeding  one  storey 
in  height  and  one  storey  in  the  roof;  but  in  cases  of 
larger  buildings  the  area  covered  shall  not  exceed 
one-fourth. 

Certain  provisions  are  made  with  regard  to  air- 
space to  habitable  rooms.  This  is  a  most  important 
lu'ovision,  as,  to  a  certain  extent,  it  stops  the  erec- 
tion of  houses  with  kitchens  facing  each  other  at  a 
distance  of,  say,  2  ft.  or  3  ft.  away,  which  are  prac- 
tically always  dark  and  have  bad  ventilation.  The 
clause  with  regard  to  the  projection  of  wing  build- 
ings is  another  imijortant  one,  the  idea  being  to  stoj} 
the  addition  at  the  rear  of  premises  of  long  wing 
buildings,  which  retard  the  free  action  of  the  air  and 
sunlight  to  the  back  of  the  premises. 

LIMIIAIION    OP    NUMBER    OF    BUILDINGS    TO    THE    ACEE. 

In  the  clauses  which  have  been  framed  to  carry 
out  the  limitation  of  the  number  of  buildings,  regard 
has  been  had  to  the  various  areas  in  the  district, 
the  development  of  which  have  been  commenced  in 
a  certain  way.  A  limitation  of  four  buildings  to  the 
acre  is  made  for  the  highly  residential  jjart ;  six  to 
the  acre  is  the  rate  for  the  areas  at  present  develop- 
ing; eight  and  twelve  to  the  acre  is  also  adopted  in 
other  areas  for  the  same  reason;  while  twelve  is 
also  adopted  for  the  shopping  and  factory  areas, 
where  it  is  desirable  that  more  buildings  to  tlie  acre 
.should  be  allow-ed  both  to  secure  artisan  and  work- 
ing class  buildings  near  the  places  of  emialoyment. 
and  also  because  by  reason  of  tlie  shops  and  busi- 
ness premises  it  would  not  pay  to  erect  better-class 
houses. 

The  unit  of  5  acres  has  been  considerably  discussed, 
but  the  author  cannot  suggest  any  other  scheme  to 
carry  out  the  limitation  in  a  more  satisfactory 
manner.  The  working  of  this  land  unit  is  not  easy, 
and  possibly  about  9  acres  would  be  a  good  unit  to 
adopt.  In  all  areas,  with  the  exception  of  land 
specially  set  apart  for  factories,  shops  and  business 
premises,  private  or  professional  dwelling-houses, 
with  necessary   stabling,  &c.,  can   alone  be  erected. 

No  domestic  building  (other  than  flats  or  sets  of 
chambers)  erected  in  the  area  of  twelve  buildings 
to'  the  acre,  may  contain  more  than  two  storeys, 
exclusive  of  any  storey  in  the  roof. 

CHARACTER    OP     BUILDINGS. 

In  selecting  the  areas  to  be  restricted  to  build- 
ings of  the  warehouse  class,  shops,  or  business  pre- 
mises, consideration  was  given  to  the  lay  of  the 
land,  the  position  of  tlie  railway  stations,  the  con- 
venience of  access,  and  the  amenity  of  the  district. 
The  area  for  factory  purposes  has  been  extended  in 
the  vicinity  of  the  existing  sewage  works. 

The  clause  relating  to  the  height  of  windows  in 
habitable  rooms  received  considerable  attention,  not 
only  by  the  council,  but  also  by  landowners,  builders, 
&c.,  and  the  final  form  represents  the  utmost 
advance  that  could  l>e  made ;  but  we  believe  it  will 
l)e  of  con.siderable  value  generally  to  the  health  of 
the  district.  This  provided  that  no  bedroom  or 
other  habitable  room  shall  contain  less  than  500 
cub.    ft.,    and    in    any    dwelling   one    living-i-oom    at 


least  shall  be  provided,  which  must  have  a  floor 
area  of  not  less  than  144  sq.  ft.,  and  contain  not  less 
than  1,132  cub.  ft.,  and  one  bedroom  which  must 
have  a  floor  area  of  not  less  than  132  sq.  ft.,  and  a 
cubical  capticLty  of  1,000  cub.  ft.  It  is  hoped  that 
C(msiderable  good  will  emanate  from  the  provision 
wliicli  enables  the  council  to  require  reasonable 
alterations  in  any  building,  the  character  of  which 
is  objectionable  on  account  of  the  design,  or  the 
undue  repetition  of  the  design,  or  the  materials  to 
1 36  used. 

SANITARY    CONDITIONS   AND    AMENITY. 

With  regard  to  tlie  vexed  question  of  combined 
drains,  a  clause  has  been  secured  which  it  is  hoped 
will  solve  the  problem.  Every  house  has  under  this 
sclieme  to  .be  iirovicled  with  a  pantry  or  larder  which 
shall  have  a  window  opening  into  the  external  air, 
and  in  the  case  of  a  dwelling-house  adapted  to  the 
occupation  of  more  than  one  family,  a  .separate 
pantry  or  larder  shall  be  required  for  each.  It  is 
also  provided  that  every  domestic  building  con- 
structed for  use  of  more  than  one  family  shall  be 
inuvided  with  sei:>arate  closet  accommodation  for  each 
lamily.  To  some  extent  tJiese  clauses  will  prevent 
houses  being  let  for  two  families  without  proper 
accommodation  being  provided.  Further  provisions 
are_  desirable,  but  their  inclusion  could  not  be 
obtained. 

Frequently  private  gardens  are  in  such  a  state  as 
to  be  a  nuisance  to  neighbours,  but  under  the  Order, 
on  the  report  of  the  surveyor  that  the  nuisance  can 
be  abated,  the  council  may  do  what  is  necessary  in 
default  of  the  owner  doing  it,  and  can  recover  the 
cost.  In  the  Ruislip-Northwood  urban  district,  in 
common  with  many  others,  a  great  deal  of  untidiness 
and  irregularity  occurs  in  planting  and  fencing  of  fore- 
courts of  premises,  wliich  detracts  from  the  general 
appearance  of  the  district.  To  remedy  this  the  council 
have  power  to  agree  with  the  owners  or  occupiers 
to  la,y  out,  ijlant  and  fence  such  forecourts  and 
maintain  them  at  the  expense  of  the  council. 

Advertisements  are  prohibited,  except  in  the  fac- 
tory and  shopping  areas ;  but  this  i^rohibition  does 
not  apply  to  the  exhibition  of  traders'  names  or 
notices  on  public  buildings.  Goods  for  sale  or 
exhibition  may  be  placed  in  front  of  jiremises,  but 
not  more  than  3  ft.  beyond  the  building  line.  This 
is  a  most  useful  jn'ovision,  and  will  be  of  much 
assistance  to  the  council  in  keeping  the  streets  from 
looking  untidy  and  irregular.  Considerable  criticism 
has  been  made  of  the  clause  dealing  with  the  height 
of  fences,  but  it  can  still  be  said  that  the  council 
are  glad  to  have  got  tliis  clause,  and  they  have  not 
the  slightest  difticulty  in  carrying  it  out.  It  is 
beneficial  to  the  district  to  obtain  solid  walls  or 
fences  set  back  as  far  as  possible  from  the  back  line 
of  any  street. 

A  careful  consideration  of  all  the  clauses,  which 
aVe  set  out  in  more  detail  in  the  "  General  Provi- 
sions," should  prove  a  great  stimulus  to  local  autho- 
rities to  promote  a  town  planning  scheme  for  the 
benefit  of  their  community,  lor  it  is  unquestionably 
a  fact  that  the  health,  welfare  and  general  tone  of  a 
district  would  be  greatly  enhanced  by  similar  pro- 
visions to  those  included  in  the  Ruislip-Northwood 
Town  Planning  Order. 

COMPENSATION    AND    BETTERMENT. 

Only  lour  claims  for  compensation  have  been  re- 
ceived, and  two  of  these  have  practically  been  dis- 
posed of.  As  to  betterment,  thirteen  claims  have 
been  made,  totalling  some  £11,000.  The  cost  of  pre- 
paring the  scheme,  from  start  to  finish,  was  about 
£700.  A  statement  of  expenditure  was  given  at  the 
inquiry  on  tiie  draft  scheme,  regarding  the  purchase 
of  land  for  open  spaces,  cemetery,  allotments,  re- 
creation ground,  and  destructor;  but  these  items  were 
struck  out  as  they  had  been  acquired  under  the 
various  Public  Health  Acts  during  the  progress  of 
the  scheme.  The  proposed  expenditure  on  another 
cemetery  site  at  Euislip  was  dropped  after  the  in- 
quiry. The  estimated  expenditure  for  the  demoli- 
tion or  alteration  of  buildings,  for  compensation  in 
regard  to  property  injuriously  affected  by  the  scheme, 
for  roads  abutting  on  open  spaces,  for  making  up 
or  alteration  to  roads  or  footways,  and  widenings, 
and  for  other  purposes,  such  as  fencing  of  open 
spaces,  &c.,  remains  about  the  same  now  the  scheme 
has  been  ajiproved.  The  greater  part  of  this  expendi- 
ture, however,  is  not  likely  to  be  incurred  for  many 
years.  The  receipts  estimated  to  be  obtained  from 
betterment  claims  are  largely  increased  from  what 
was  originally   anticipated. 
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DISCUSSION    OF    MR.    CARE'S    PAPER. 

Mr.  W.  Matthews  Jones  (Chester),  in  proposing  a 
vote  of  thanks  to  Mr.  Carr  for  his  paper,  asked  who, 
iu  the  setting  out  of  the  roads  shown  on  the  map 
exhibited,  had  the  power  of  settling  the  line  on 
which  the  roads  should  be  laid — the  siuveyor  or  the 
council;  also  how  many  years  had  he  been  engaged 
on  the  scheme,  and  how  long  did  it  take  to  go 
through  the  Local  Government  Board.  He  wished  to 
know  also  the  area  dealt  with  and  the  number  of 
houses  in  the  area,  because,  looking  at  the  map, 
there  did  not  appear  to  he  many  houses.  Had  Mr. 
Can-  got  any  closely  built  aa-eas  in  the  scheme  ?  If 
so,  had  he  avoided  these  with  new  roads,  or  cut 
througli  them  ?  If  so,  had  compensa^on  bt>en  paid  ? 
He  uotice<l  they  had  to  put  a  road  through  the  golf 
links.  Did  the  council  have  to  pay  compensation  to 
the  golf  links  people,  or  provide  them  with  fresli 
links  elsewhere  ?  In  a  scheme  of  that  sort  he  should 
like  to  know-  whether  town-planning  was  not  likely 
to  drive  all  bu-Llding  operations  out  of  the  area  into 
outlying  areas  where  no  town  planning  had  been 
proposed,  because  it  seemed  to  him  as  if  some  of  the 
restrictions  were  rather  severe.  If  he  were  a  builder 
he  would  go  where  he  could  get  the  best  terms.  Had 
many  houses  been  erected  since  the  council  served 
the  notice  that  they  were  going  to  town -plan  the 
area  ?  He  did  not  know  whether  they  had  gone 
outside  the  council's  area,  but  lie  should  like  to  know 
whether  ilr.  Carr  agreed  that  in  tackling  a  big 
scheme  like  that  they  should  also  tackle  the  outs-.de 
areas  in  order  to  force  them  to  come  info  the  .scheme. 
There  were  three  railway  companies;  were  there  any 
restrictions  over  the.se  ?  Suppose  the  three  com- 
panies amalgamated  and  decided  to  bring  a  lino  of 
railway  through  a  certain  part  of  the  area,  it  might 
upset  the  scheme.  As  to  tlie  destructor,  what  weie 
they  going  to  do  if  they  were  served  with  an  injiuic- 
tion  to  al>ate  the  inii-sance  from  the  fumes  which 
foirnd  their  wa)^  into  the  adjoining  district  ?  One  of 
the  provisions  of  the  scheme  was  that  no  post,  rail, 
or  other  ob.struction  must  be  erected  in  front  of  the 
forecourt  of  any  shopping  premises.  Would  Mr. 
Carr  allow  a  barber's  pole  or  shop  sign  to  be  put  up  ? 

Mr.  E.  Whitwell  (Abersyc]ian)  asked  who  settled 
the  matter  in  cases  where  owners  did  not  agree  with 
the  amount  offered  by  the  council  for  land  required 
in  connection  with  the  widening  of  streets.  Then, 
with  regard  to  the  maintenance  of  grass  margins, 
would  that  be  charged  to  the  parbicular  highway, 
and  had  Mr.  Carr  had  any  experience  in  the  main- 
tenance of  these  margins  ?  Also,  how  would  the 
side  pieces  of  roadway  in  shopping  areas  be  con- 
structed, and  would  there  be  any  limit  to  the  weight 
of  vehicles.  The  author  mentioned  that  where  estate 
owners  proposed  to  erect  houses  an  estate  plan  could 
l)e  demanded.  But  difficulties  might  arise  unless 
there  were  special  provisions  in  the  Act — for  instance, 
a  small  piece  of  ground  might  be  sold,  and  a  new 
owner  appeared  on  the  .scene.  What  control  were 
they  going  to  have  over  that?  As  to  the  matter  of 
back  additions,  h©  personally  knew  of  buildings 
which  were  only  10  ft.  away  from  one  another,  which 
was  unsatisfactory  from  the  point  of  view  of  light 
and  air.  In  regard  to  the  limit  of  twelve  houses  to 
the  acre,  would  it  I>e  possible  for  a  building  owner 
to  put  that  numlier  of  houses  together  in  one  block, 
and  so  perpetuate  the  present  system  ?  There  was  a 
minimum  of  500  cub.  ft.  of  air  space  for  bedrooms, 
but  that  appeared  to  be  rather  small.  He  would 
like  to  know  which  was  the  particular  clause  in  the 
Act  that  solved  the  vexed  question  of  "drain  or 
sewer."  On  the  question  of  gardens,  might  he  a.sk 
whether,  if  a  tenant  or  owner,  while  not  having  his 
sarden  in  a  state  of  luiisance,  left  it  in  a  condition 
.similar  to  that  of  waste  land,  it  would  not  be  a  deli- 
cate matter  for  the  surveyor  to  decide  tliat  it  was  a 
nuisance  and  .serve  him  with  a  notice  to  remedy  it  ? 
Mr.  Carr  had  given  the  cost  of  preparing  the  Ruislip- 
Northwood  scheme  as  £700,  and  it  would  be  interest- 
ing to  know  whether,  in  the  event  of  his  having  to 
do  the  work  over  again,  it  would  cost  him  as  much, 
for  many 'councils  would  be  appalled  at  the  idea  of 
having  to  spend  such  a  sum.  He  thought  it  would 
be  folly  to  place  the  refu.se  destructor  so  far  from  the 
centre  of  the  town,  because  the  question  of  haulage 
and  other  matters  had  to  be  taken  into  consideration. 
Finally,  what  rate  of  development  was  now  taking 
phice  in  the  Ruislip-Northwood  area  ? 

The  vote  of  thanks  was  passed. 

Mr.  Carr  was  unable,  owing  to  the  lateness  of  the 
hour,  to  deal  with  the  points  raised  by  the  speakers, 
but  has  since  jjrepared  the  following  reply:  — 

In  reply  to  the  questions  of  Mr.  Matthew  Jones,  of 


Chester— (1)  The  various  new  roads  on  the  town  ph.u 
were  in  the  first  instance  laid  down  by  me  in  con- 
sultation with  various  siu-veyors  representing  owners 
of  land,  and  no  councillors  interfered  too  much  with 
my  schemes.  They  certainly  were  consulted  from 
time  to  time  at  all  the  various  committee  meetings, 
and  w-e  all  worked  most  amicably  together.  The 
autboivity  to  prepare  the  scheme  was  given  on 
January  16,  1911,  and  the  approval  was  received  to 
the  scheme  on  September  7,  1914 ;  but  with  regard  to 
other  schemes  the  town  planning  regulations  have 
been  greatly  modified,  and  I  should  think,  speaking 
generally,  that  a  scheme  could  be  got  through  in 
twelve  months. 

The  area  of  the  scheme  is  about  6,000  acres,  and 
the  number  of  houses  in  it  approximately  about  300. 
.\n  average  of  IDS  houses  and  shops  per  annum,  for 
the  past  eleven  years,  have  been  erected  in  the  whole 
of  the  coxmciil's  area,  and  the  average  has  been  kept 
up.  I  can  confidently  say  that  the  town  planning 
scheme  did  not,  and  is  not  now,  restricting  building 
operations,  as  builders  now  know  exactly  what  they 
can  do,  and  are  in  a  position  to  sell  any  properties 
that  they  erect,  well  knowing  that  town  planning 
restrictions  cannot  be  over-ridden. 

We  do  not  take  in  any  closely  built  areas,  but  new 
roads  have  been,  laid  to  connect  up  to  the  existing 
streets  in  these  areas,  and,  in.  my  o])inion,  it  is  one 
of  the  great  faults  of  the  Act  that  closely  built  areas 
cannot  be  included  in  a  town  planning  scheme. 

With  regard  to  the  road  finally  laid  down  across 
the  golf  club,  a  special  agreement  was  entered  into 
that,  as  long  as  the  golf  club  was  used  as  a  golf  club, 
no  further  action  could  b©  taken,  but  in  the  event  of 
the  golf  land  being  developed  for  any  other  purpose 
the  po.sition  of  this  road  shall  be  maintained. 

Builders  are  not  building  outside  rather  than  inside 
our  town  planu'ing  area. 

There  is  no  reason  why  small  detached  areas 
shoidd  not  be  town  planned  by  themselves,  and,  in 
fact,  this  is  what  I  am  doing  in  my  second  (owu 
planning  scheme. 

With  regard  to  inchiding  outside  areas  in  our 
scheme,  we  considered  at  least  a  radius  of  a  mile 
completely  round  ours,  wiith  the  result  that  wc  ob- 
tained permission  to  town  plan  about  60  acres  in 
the  Watford  rural  district,  which  was  sufficient  for 
our  purposes  in  this  case,  as  we  had  very  good 
reasons  for  not  extending  any  further.  We  got  the 
Pinner  Rural  and  the  Harrow  Urban  District  Councils 
to  conuncnee  town  planiiing  in  their  areas,  and  as 
regards  the  remaining  council — namely,  the  Uxbridge 
Rural  District  Council,  we  had  no  necessity  to  go 
very  far  into  their  district,  although  we  have  in  our 
second  scheme  taken  in  a  certain  portion,  owing  to 
the  configuration  of  the  land,  which  fell  entirely  away 
from  our  district. 

No  railway  companies  can  lay  down  any  railways 
in  our  district  without,  of  course,  taking  the  usual 
procedure  of  promoting  a  Bill,  and  if  their  lines  inter- 
fered in  any  way  with  our  scheme  we  should  be  an 
opposing  party  in  the  usual  way,  and  Parliament 
would  decide  at  the  inquiry  what  should  bo  done; 
but  I  have  no  fears,  oven  if  a  railway  was  con- 
structed, that  the  scheme  in  any  way  would  be 
wrecked. 

The  proposed  site  of  the  refuse  destructor  has  a 
sew-age  works  adjoining,  belonging  to  Pinner  Rural 
District  Council.  The  site  could  not  be  obtained  in 
the  more  popidar  part  of  the  district. 

With  regard  to  "nuisances  in  gardens,"  I  would 
refer  you  to  Clause  60  of  the  "  General  Provisions," 
and  I  can  only  say  that  we  feel  this  clause  will  be 
of  great  assistance  to  us. 

With  regard  to  posts  and  rails,  barbers'  poles, 
signs,  &c..  Clauses  40b  and  63  are  ample  replies  to 
this  question.  Steps  to  buildings  cannot  commence 
beyond  the  back  line  of  the  street,  whatever  width 
the  street  is  laid  out. 

With  regard  to  Mr.  Whitwell's  questions,  the  laud 
shown  for  widenings  has  been  given  to  the  council, 
and  no  compensation  has  been  claimed:  the  only 
cost  now  to  the  oounoil  is  the  cost  and  expen.se  of 
the  carrying  out  of  such  widenings,  including  the 
construction  of  the  carriageway  and  footway,  and  the 
fencing  of  the  land  from  the  road. 

All  the  clauses  in  the  "General  Provisions"  up  to 
No.  36  can  be  referred  to  arbitration.  We  cannot 
restrict  a  man  building  twelve  houses  to  the  acre, 
but  if  Mr.  WHiitwell  will  work  out  a  case,  and  take 
into  consideration  Clause  46,  he  will  find  that  the 
builder  cannot  crowd  very  much,  and  also  that  it 
would  not  pay  him  to  develop  his  land  indiscrimi- 
nately with.  say.  a  block  of  twelve  houses,  and  leave 
the    remainder    to    waste.    In     actual     practice     this 
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would  not  work,  and  I  am  quite  certain  that  builders 
and  developers  prefer  prox)er  development  to  crowd- 
ing a  few  houses  and  leaving  the  remainder  to 
waste.  A  man  cannot  sell  an  odd  plot  here  and 
there  to  various  owners  until  he  has  deposited  his 
scheme  and  received  our  approval;  but  assuming  that 
he  does  without  our  knowledge,  it  must  l>e  remeni- 
liered  tliat  this  scheme  is  an  Act  of  Parliament,  and 
this  man  must  give  notice  to  any  purchaser  that  he 
is  selling  this  land  under  a  town  planning 
scheme,  and  the  purchaser  who  buys  buys  in  accord- 
ance with  the  provisions  of  the  scheme,  and  he  will 
be  entitled  to  recover  damages  from  such  owner  if, 
when  he  wishes  to  develop,  he  finds  he  cannot  com- 
ply with  our  provisions. 

With  regard  to  grass  margins  in  private  streets, 
the  upkeep  is  carried  out  by  either  the  developer,  in 
the  first  place,  or,  at  a  later  stage,  by  the  frontagers, 
and  the  council  ai-e  entitled  to  Keep  a  private  street 
with  or  without  grass  margins  at  the  expense  of  the 
frontagers.  In  our  district  we  have  no  difficulty 
wlratever  with  regard  to  grass  margins,  and  we  see 
no  difficulty  in  enhancing  the  amenity  of  the  district 
by  allowing  such  relaxations  as  these. 

The  set-backs  for  tradesmen's  carts,  &c.,  in  front 
of  .shop  premises  will  have  to  be  made  up  in  all 
probability  with  setts,  and  this  charge  can  be  appor- 
tioned when  the  street  is  made  up  under  the  Private 
Streets  Works  or  Public  Health  Acts. 

With  regard  to  back  additions.  Clauses  Nos.  47  and 
48  stop  these  long,  ugly  and  unhealthy  erections. 

With  regard  to  the  provision  of  500  cub.  ft.  for  a 
bedroom,  this  clause  is  for  the  purpose  of  not  allow- 
ing any  bedroom  or  habitable  room  to  be  constructed 
with  less  than  this  cubical  capacity,  for  a  dwelling- 
house  has  to  be  provided  with  at  least  one  living- 
room  and  one  bedroom.  Particulars  as  to  size  and 
cubical  contents  are  given  in  Clause  55. 

With  regard  to  the  vexed  question  of  combined 
drains,  the  whole  of  Clause  57  covers  this  matter. 
The  same  remarks  with  regard  to  nuisances  in 
gardens  that  I  made  to  IMr.  IMatthews  Jones  applies 
equall  to  Mr.  Wliitwell. 

The  cost  of  the  scheme  (£700)  undoubtedly  in  any 
future  scheme  could  l>e  greatly  reduced ;  but  when 
you  consider  that  the  council  each  year  only  allow 
a  Id.  rate  for  town  planning,  and  kept  within  this 
estimate,  not  much  grumbling  could  take  place. 

The  following  is  a  summary  of  the  expenses,  which 
I  trust  will  be  useful  to  all  the  members : — 

£    3.    d. 

1.  Ordnance    maps      82    2    8 

2.  DraOTng  materials  and  stationery   ...    42    3    7 

3.  Printing  schemes '  •■■    45  19    0 

4.  Notices  -       30  19    2 

5.  Keferenoing .     45  16    7 

6.  Advertising ...     19    0  11 

7.  Inquiries       64  15    5 

8.  Consulting    engineer        21    7    6 

9.  Extra  remuneration  and  a^si^tanre       2(30  18    6 

10.  Legal   expenses      'lO  l.j    2 

11.  Postages   and   sundries   ...  51  lii    1 


755  10    7 
From   which   should   be   deducted   the 
amount   already  received  from    sale 
of  scheme,   maps,   tracings,  &c.     ...    57  15    9 


£697  14  10 
The  items  Nos.  1,  3,  4,  5  and  11  will  l>e  items  wh;ch 
coTdd  be  reduced  in  any  future  scheme. 

Tlie  remarks  regarding  the  dust  destructor  site 
that  I  made  to  Mr.  Matthews  Jones  apply  to  Mr. 
Wliitwell.  All  land  to  streets  of  a  greater  width 
than  40  ft.  is  given  free  to  the  council  by  the  land- 
owner, and  he  is  entitled  in  calculating  this  extra 
width  as  being  set  apart  as  an  open  space  under  the 
provisions  of  Clau.=e  13,  but  only  for  the  extra  wiillh 
above  50  ft. 


SOCIETY   OF   ENGINEERS. 


Institution  of  Civil  Engineers. — On  the  conclusion 
of  the  business  of  the  ordinary  meeting  of  the  Insti- 
tution of  Civil  Engineers  to  be  held  on  Tuesday  next, 
a  special  general  meeting  of  corporate  members  will 
be  held  for  the  purpose  of  confii-ming  I'esolutions 
adopted  at  the  meeting  on  November  30th. 

Engineering  Colleges  and  the  War. — A  paper  on 
this  subject  will  be  reail  before  the  Institution  of 
Mechanical  Engineers  on  Thursday  next  by  Messrs. 
R.  Jlullineux  Walmsley,  d.sc,  f.k.s.e.,  principal, 
and  C.  E.  Larard,  head  of  the  engineering  department 
of  the  Northampton  Polytechnic  Institute,  London. 
The  chair  will  be  taken  at  6  p.m. 


ANNUAL  GENERAL   MEETING. 

The  sixth  annual  general  meeting  of  the  Society  of 
Engineers  will  be  held  at  17  Victoria-street,  West- 
minster, on  Monday  next,  at  5.30  p.m.,  to  consider 
and  if  necessary  take  action  with  reference  to  the 
follomng  business:  — 

Announcement  of  the  result  of  the  postal  ballot  for 
the  election  of  council  and  officers  for  the  year  1916. 

Annomicement  of  the  awards  of  premiums  made  in 
respect  of  papers  published  in  the  Journal  during 
1915. 

Report  of  tli^  council  for  1915. 

Election  of  auditors  for  the  year  1916. 

A.    S.    E.    ACKERMANN, 

Secretary. 


INSTITUTION  OF  WATER  ENGINEERS. 


The  twentieth  annual  winter  meeting  will  be  held 
at  the  Geological  Society's  apartments,  Burlington 
House,  W.,  to-day  (Friday),  commenciaig  at  2.30  p.m. 
A  discussion  will  be  invited  on  "  The  Necessity  for 
Defining  the  Term  '  Domestic  Purposes  '  in  General 
and  Private  Water  Acts." 

The  election  of  the  president  and  council  for  the 
year  1916-17,  also  the  election  of  the  auditors  for  the 
year  1916  will  take  place  at  this  meeting. 

Percy   Griffith, 

s?ecretarij. 


APPOINTMENTS  mm\. 

OPFICIAI.    iND    SIHILAB    ADVRSTISBUENTS    liECIIveO    Dp    TO    4.30    P.M. 
ON    IHnRSDAIS    WILL    BB    IN3EETED    IN    TBB    rOLLOWINO    DAY'S    ISgOl, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  thev  shall  r'.ach  Thb  SnKVBTOK  office  iy  noon 
on  WBDSESDATS  to  ensure  their  inclusion  in  the  weeklv  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  ba  telephoned  (City  No.  10.',6)  subject  to  later  con 
hrmation  by  letter. 


BOROUGH      SURVEYOR      .\ND      ENGINEER.— 

December  11th. — Corporation  of  Hertford.  .£350  per 
annum. — Town    Clerk,    The    Castle,    Hertford. 

BOROUGH  SURVEYOR.— December  13th.— Strat- 
ford-upon-Avon Corporation.  £275  per  annum. — Mr. 
R.  Lunn,  town  clerk. 

INSPECTOR  OF  MAINS.— December  13th.— Slea- 
tord  Rural  District  Council.— Mr.  W.  B.  Marsden, 
euiiineer,   Northgate,   Sleaford. 

TEMPOR.VRY  ENGINEER  AND  SURVEYOR  — 
Decemljer  14th. — Portland  Urban  District  Council.— 
Mr.  E.  A.  Colenutt,  clerk.  Council  Offices,  New-road, 
Portland. 

INSPECTOR  OF  NUISANCES.— December  24th.— 
Corporation  of  Stafford.  £150— £180.— Mr.  R.  Battle, 
town  clerk.  Borough  Hall,   Stafford. 

ASSISTANT  ENGINEERS.  — Apr:l  1st.  —  Indian 
Public  Works  and  State  Railway  Departments. — Sec- 
retary, Public  Works  Department,  India  Office. 
London^  S.W. 

SURVEYOR'S  CLERK.— Wilton  Rural  District 
Council.— Mr.  R.  A.  Skelton,  district  surveyor, 
Bemerton,  Salisbury. 


MUNICIPAL    CONTRACTS  OPEN. 

Official  and  similar  advbrtisbhbnts  recbivbd  rp  to  4.30  p.a. 

ON    THOESDAtS    WILL    BB    INSERTED    IN    XHB    FOLLOWING    DAY'S    I3SCB, 

but  titose  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Surveyor  office  by  noon 
en  WEDNESDAYS  to  ens ire  their  inclusion  in  the  iceekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  So.  lOifi)  subject  to  later  con- 
firmation by  letter. 

Buiidings. 

DUNFERMLINE.— December  13th.— For  the  car- 
penter and  joiner  work  in  connection  with  the  erec- 
tion of  a  school,  for  the  Dunfermline  School  Board. — 
Mr.  D.  Gorrie,  clerk,  104  High-.street,  Dunfermline. 

SLIGO. — December  14th. — For  the  erection  of  a 
pavilion,  construction  of  water  supply  and  sewage 
works,  and  other  works,  for  the  county  council. — 
Mr.   M.  Keane,  secretary.   Court-house,   Sligo. 

BRADFORD.— December  15th.— For  the  execution 
of  repairs  to  buildings,  for  the  Commissioners  of 
Works  and  Public  Buildings. —  The  Secretary, 
Storey's-gate,  London,    S.W. 
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ALDER  SHOT.— For  the  erection  of  a  dwarf  wall 
and  oak  fence,  for  the  urban  district  council.— The 

Surveyor. 

Engineering:   Iron  and  Steei. 

LEICESTER.— December  11th.— For  the  supply  of 
cast-iron  pipes  and  connections,  for  the  Gas  Com- 
mittee.— Mr.  H.  Pooley,  engineer  and  manager.  Gas 
Offices,  Milton-lane,  Leicester. 

TEWKESBURY.— December  13th.— For  Uie  supply 
of  a  6-in.  iron  ventilating  shaft,  for  the  corporation. 
— Mr.  W.  Ridler,  borough  surveyor. 

BASFORD.— December  14th.— For  alterations  to 
bottoms  of  existing  tanks,  constructing  an  additional 
detritus  tank,  and  sundry  other  works,  for  the  rural 
district  council. — Messrs.  Elliott  &  Brown,  engineers, 
Burton-buildings,    Parliament-street,    Nottingham. 

WALTHAMSTOW.— December  loth.— For  the  sup- 
ply of  low-tension  cable,  for  the  urban  district 
council. — Mr.  G.  R.  Spurr,  .electrical  and  tramway 
engineer.  Electricity  Works,  Priory-avenue.  Wai- 
thamstow. 

MAXCHESTER.— December  loth.— Per  providing 
and  fixing  low-pressure  heating  apparatus,  for  the 
Education  Committee.— Education  Offices,  Deansgate, 
Manchester. 

.A.THENS.— December  17th— 30th.— For  the  main- 
tenance and  working  of  the  undertakings  necessary 
for  the  water  supply,  and  laying  a  distributing  sys- 
tem.— Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73  Basinghall-street,  London,  E.C. 

WARRINGTON.- December  18th.— For  mechanical 
tipping  apparatus  for  coal  wagons,  for  the  corpora- 
tion.— Mr.  W.  S.  Haddock,  general  manager.  Gas 
Offices,  Warrington. 

CHORLEY.— December  18th.— For  the  supply  of 
galvanised  steel  ashbins,  for  the  corporation. — The 
Sanitary  Inspector.  Back-street,  Chorley. 

SOWERBY  BRIDGE.— December  18th.— For  the 
supply  of  145  yds.  of  wrought-iron  and  steel  fencing 
and  gates,  for  the  corporation. — Mr.  W.  S.  Haddock, 
general  manager    Gas  Offices,  Warrington. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street 
London.  E.C. 

VICTORIA  (Australia).- January  12th.— For  the 
supply  of  steel  rails  and  fishplates,  for  the  Agent- 
General  for  Victoria. — Messrs.  John  Ooates  &  Co., 
11.5  Victoria-street,  London,  S.W. 

Roads. 

CA:MBRIDGE.— December  llth.— For  the  supply 
of  broken  granite,  syenite,  and  basalt,  or  similar 
stone,  for  the  corporation. — Borough  Surveyor,  Guild- 
hall. 

DUDLEY. — December  13th. — For  the  construction 
of  about  1,570  lin.  yds.  of  new  maiin  roads,  and  about 
600  lin.  yds.  of  communication  roads,  with  manholes 
and  sewer  ventilators,  for  the  corporation. — Borough 
Surveyor,  Town  Hall. 

WANDSWORTH.— Decemljer  13th.— Tenders  are  in- 
vited for  the  purchase  of  a  10-ton  Aveling  &  Porter 
steam  road  roller. — Mr.  P.  Dodd,  borough  engineer 
and  surveyor.  215  Balham  High-road,  London,   S.W. 

HORSHAM.— December  13th.— For  the  supply  of 
25,000  gallons  of  tar,  for  the  rural  district  council. — 
Mr.  W.  Dengate,  surveyor,  58  Park-street,  Horsham. 

REIGATE.— Decemljer  14th.— For  the  supply  of 
from  1,000  to  2,000  tons  of  granite  macadam,  for  the 
corporation.- Mr.  Fred  T.  Clayton,  borough  surveyor. 
Municipal    Buildings,   Reigate. 

SALFORD.— December  14th.— For  works  of  paving, 
for  the  corporation. — Borough  Engineer,  Town  Hall. 

WILTS.— December  loth.— Bor  the  supply  of 
granites,  basalts,  limestones,  chippings,  tools,  im- 
plements, Tarvia  spraying,  and  steam  rolling,  for 
the  county  council. — Mr.  J.  George  Powell,  county 
surveyor,  Trowbridge. 

BERKS.— Decemlier  16th.— For  the  supply  of 
broken  road  materials,  gravel  and  sand,  for  the 
county  council. — Mr.  A.  Langston,  Yockney,  acting 
county  surveyor.  Shire  Hall,  Reading. 

WEST  SUFFOLK.— December  23rd.— For  the  sup- 
ply of  broken  material  (tarred  and  untarred),  to  be 
delivered  at  railway  stations  and  sidings,  for  the 
county  council. — Mr.  W.  Lionel  Jenkins,  county  sur- 
veyor. Shire  Hall,  Bury  St.  Edmunds. 


SOMERSET.— December  30th.— For  surface  tarring 
on  main  roads  at  various  places,  for  the  county 
council. — Mr.  Gordon  R.  Folland,  acting  county  sui- 
veyor.  County  Surveyor's  Office,  Wells. 

DORSET.— January  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adam, for  the  county  council. — Mr.  E.  H.  Habgood, 
acting  county  surveyor.  County  Offices,  Dorchester. 

Sanitary. 

PONTEFRACT.— December  13th.— For  scavenging 
work  in  several  parishes,  for  the  rural  district 
council. — The  Clerk. 

FORMBY.— December  13th.— For  the  construction 
of  a  6-in.  sewer,  for  the  urban  district  council. — Mr. 
T.  Grime^  surveyor. 

SALFORD. — ^December  14th. — For  works  of  sewer- 
ing, for  the  corporation.— Borough  Engineer,  Town 
Hall. 

SMALLTHORNE.— December  15t.h.— For  the  sup- 
ply of  500  yds.  of  9-in.  glazed  and  socketed  seconds 
sewerage  pipes,  for  the  urban  district  coinicil. — Mr. 
G.  Phillips,  clerk. 

CHORLEY.— December  15th.— For  the  supply  of 
disinfectant  fluid,  for  the  corporation. — Mr.  J.  Mills, 
town  clerk. 

WALSALL. — Deceml>er  16th. — For  the  construction 
of  aliout  1,033  yds.  of  9-in.  stoneware  pipe  sewers, 
manholes,  lampholes,  and  other  works,  for  the  rural 
distnicf  council. — Mr.  W.  P.  Young,  engineer  and 
survej'or.  Council  Offices,  Rushall,  near  Walsall. 

MUTFORD.— December  29th.— For  the  removal  of 
house  refuse  and  night  soil,  for  the  rural  district 
council. — Mr.  W.  B.  Forward,  clerk,  148  London-road, 
N.  Lowestoft. 

Stores. 

BELFAST.— December  15th.  — For  the  supply  of 
liardware,  paints,  oils,  timber,  Portland  cement,  iron 
castings,  and  cartage,  for  the  City  and  District 
Water  Commiissioners. — ^Mr.  R.  Hamilton,  secretary. 
Water  Office,  Belfast. 

WANDSWORTH.— December  16th.— For  the  sup- 
ply of  artificial  stone,  blue  bricks,  castings,  cement, 
coal  and  coke,  disinfectants,  broken  granite,  granite 
kerb  and  setts,  gravel  and  flints,  house  refuse  collec- 
tion, removal  and  disposal,  iron  bars,  lime,  bricks, 
oilman's  goods,  painters'  materials,  salt-glazed-ware 
pipes,  scavengers'  brooms,  slag  blocks,  hire  of  steam 
rollers,  sweepers'  clothing,  Thames  ballast  and  sand, 
timber,  tools,  and  wood-paving  blocks,  for  the  borough 
council. — Mr.  D.  A.  Nicholl,  town  clerk.  Council 
House,  Wandsworth,  S.W. 

FROME.— December  17th.— For  the  supply  of 
scavenging  brushes,  British  Portland  cement,  broken 
granite,  limestone,  tarred  slag,  refined  tar  and  other 
proprietary  articles  suitable  for  surface  treatment  ol 
highways,  tools,  kerbing,  channelling.  Pennant  and 
concrete  flagging,  and  coal,  for  the  urban  disti-ict 
council. — Mr.  F.  W.  Jones,  surveyor.  The  Public 
Offices,  Frome. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council. — Mr.  C.  F.  Hodgson,  sur- 
veyor. 

Miscellaneous. 

WANDSWORTH.— December  16th.— For  the  collec- 
tion, removiil  and  disposal  of  house  refuse,  and  the 
purchase  of  old  tins,  for  the  borough  council. — Mr. 
D.  A.  Nicholl,  town  clerk.  Council  House,  Wands- 
worth, S.W. 


Public  Health  Law. — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the  ground 
sufficiently  for  its  purpose,  including  such  matters  as 
highways,  but  omitting  rating,  elections,  &c.  For 
students  it  should  be  of  assistance  in  preparing  for 
examinations  in  Public  Health  Law,  while  the 
practitioner  will  find  its  arrangements  well  suited  for 
easy  reference. — The  Law  Times. 


"  A  Manual  for  Municipal  and  County  Engineers  and  Sur- 
veyors, Town  Clerks,  Clerks  to  District  Councils,  and  other 
officers  and  members  of  local  authorities.  B.v  S.  Q.  Turner, 
of  the  Middle  Temple,  Barrister-at-Law.  a.m.i.c.e.,  &c. 
London  :  St.  Bride's  Press.  Limited.      Price  10a.  6d. 
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TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  ol  Scrvbtob  readers 
with  a  view  to  making  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


'  Accepted.  t  Eecommended   for  acceptance. 

J  Provisionally  accepted. 

CTJCKFIELD.— Accepted    by   the  urban   district   council  :— 
Mountsorrel     Granite    Company. — 150    tons    of    granite    at 
15s.  6d.  per  ton  at  Haywards  Heath. 

—  Ogg.  Haywards  Heath. — To  haul  50  tons  to  Butlers  Green 

at  Is.  5d.  per  ton. 

—  Fix.  Cuckfleld.— To  haul  100  tons  to  the  depot,  at  2s.  4d. 

per  ton. 


W.iNDSWORTH.~For    making    up    and    paving    Heathfield- 

road.   for   the    borough    council. — Mr.    P.    Dodd,    borough 

engineer : — 

E.  &  E.   lies,   £1,229.  and  25  per  cent  above  schedule  prices 

for  extras  or  omissions,  including  £1,100  for  paving  the 

portion  of  the  road  comprised  in  the  new  streets  paving 

apportionment,  t 


MEETINGS. 

Secretaries  and  others  will  oblioe  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 


DECEMBER. 

10. — Institution  of  Water  Engineers  :  Annual  Winter  Meet- 
ing, Burlington  House,  W.      2.30  p.m. 

13. — Surveyors'  Institution  :  Mr.  M.  C.  Duchesne,  hon.  sec- 
retary of  English  Forestry  Association,  on  "  Timber 
During  and  After  the  War."      4  p.m. 

13. — Society  of  Engineers  :  Annual  General  Meeting,  17 
Victoria-street,  S.W.     5.30  p.m. 

14. — Illuminating  Engineering  Society  :  Prof.  J.  T.  Morris 
on  "  Recent  Developments  in  Electric  Incandescent 
Lamps  in  Relation  to  Illuminating  Engineering." 
Eoyal  Society  of  Arts.      8  p.m. 

17. — Institution  of  Mechanical  Engineers  :  Paper,  "  Engi- 
neering Colleges  and  the  War,"  by  Messrs.  E.  Mullineux 
Walmsley,  d.sc,  f.r.s.e..  Principal  of  the  Xorthampton 
Polytechnic  Institute.  London,  and  C.  E.  Larard,  Head 
of  the  Engineering  Department,  Northampton  Poly- 
technic Institute,  London,      fi  p.m. 


TENDERS   WANTED. 

IV/rETEOPOLITAN    BOEOTGH    OF 
•^"-  WANDSWORTH. 

TENDERS  are  invited  for  the  PURCHASE  of  a 
10-ton  Aveling  and  Porter  STEAM  ROAD  ROLLER. 
The  Roller  can  be  seen  on  application  at  Clapham 
Depot,  374a  Wandsworth-road,  Clapham,  any  day 
between  the  hours  of  9  a.m.  and  4  p.m.  (Saturday 
9  a.m.  to  1  p.m.). 

Tenders  to  be  sent  to  the  undersigned  not  later 
than  Mondav.  December  13th  next. 

P.  DODD,      • 
Borough   Engineer   and   Surveyor. 
215  Balham   High-road, 
London,  S.W. 

November  26,  1915.  (2,776) 

OOTJNTT    COUNCIL    OP   WEST    SUFFOLK. 
MAIN    ROADS. 
Tenders  are  invited  for  the  Supply  of  Broken  Mate- 
rial (Tarred  and  Untarred).  to  be  delivered  at  Rail- 
way Stations  and  Sidings  in  the  County  during  the 
year  ending  31st  March,  1917. 

Conditions  of  Contract,  with  Specification  and  Form 
of  Tender,  may  be  obtained  on  application  to  the 
undersigned. 

Tenders  to  be  sent  :n  by  10  a.m.  on  Thur.5day.  the 
23rd  December,  1915. 

W.  LIONEL  .lENKINS, 

ASSOC. M. INST. C.E.,    P..\.S.I., 

Cotnity   Surveyor. 
Cotintv  Surveyor's  Office. 
Shire  Hall, 
Bury  St.  Edmunds. 

December.   1915.  (2.785) 


T3ERKSHIRE    COUNTY   COUNCIL. 
-*-'  ROAD   MATERIALS. 

The  Berkshire  County  Council  ask  for  Tenders  for 
the  Supply  of  Broken  Road  Materials,  Grravel  and 
Sand,  for  the  twelve  months  ending  Marcli  31st,  1917, 
delivered  at  the  Railway  Stations  and  Wharves  in 
the  County. 

Upon  receipt  of  a  stamped  addressed  foolscap 
envelope.  Forms  of  Tender,  Lists  of  Stations  and 
Wharves,  and  full  particulars  will  be  forwarded  by 
the  County  Surveyor. 

Tenders,  endorsed  "  Tenders  for  Materials,"  to  be 
sent  in  duplicate  to  the  undersigned  by  December 
16th,   1915. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

The  Contractor  will  be  required,  if  his  Tender  be 
accepted,  to  enter  into  a  Contract  to  be  prepared  by 
the  Council's  Solicitor,  such  Contract,  if  thought 
desirable  by  the  Solicitor,  to  provide  for  two  sure- 
ties. A  specimen  Form  of  Contract  may  be  seen  at 
the  Office  of  the  Clerk  to  the  County  Council,  Shire 
Hall.  The  Forbury,  Reading. 

A.   LANGSTON   YOCKNEY, 

Acting  County  Surveyor. 

Shire  Hall, 

December  1,  1915.  (2,780) 

OOMERSBT   COUNTY   COUNCIL. 

^       SURFACE  TARRING  ON  MAIN  ROADS. 

Tenders  are  invited  for  Surface  Tarring  on  Main 
Roads  at  variour^  places  in  the  County  during  the 
year  1916. 

The  work  will  be  done  partly  under  direct  -contract 
for  the  County  Council  and  partly  tlirough  the  Rural 
and  Uxban  District  Councils,  and  probably  about 
160  miles  of  roads  will  be  so  treated. 

Forms  of  Tender,  General  Conditions,  and  Speci- 
fications may  be  obtained  from  the  undersigned,  to 
whom  Tenders,  endorsed  "  Surface  Tarring,"  must  be 
delivered  not  later  than  Thursday,  the  30tli  Decem- 
ber, 1915. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

GORDON  R.  FOLLAND, 

Acting  County  Surveyor. 

Countv  Surveyor's  Office, 
'Wells.  " 
December,    1915.  (2,784) 


rpHE  FEOME  UEBAN  DISTEICT  COUNCIL. 
J-  TENDERS    FOR    STORES. 

The  above-named  Council  invite  Tenders  for  the 
Supply  of  the  following  Materials  for  the  year  ending 
March  31st,  1917:  — 

Scavenging  Brushes,  British  Portland  Cement, 
Broken  Granite  and  Limestone,  Tarred  Slag,  Refined 
Tar  and  otlier  proprietary  articles  suitable  for  surface 
treatment  of  highways.  Tools,  Kerbing,  Channelling, 
Pennant  and  Concrete  Flagging,  and  Coal. 

Particulars  and  Forms  of  Tender  may  be  obtained 
from  Mr.  F.  W.  Jones,  assoc.m.inst.c.e.,  the  Public 
Offices,  Frome. 

Tenders  must,  in  all  cases,  be  made  on  the  pre- 
scribed Forms,  and  delivered  at  my  Office,  addressed 
to  the  Chairman  of  the  Council,  not  later  than  12 
noon,  December  17th,  1915. 

The  Counoil  does  not  bind  itself  to  accept  the 
lowest  or  anv  Tender. 


(By  order) 


The  Public  Offices,  Frome. 
December  17,  1915. 


H.   E.  AMES. 

Clerk. 


(2,786) 


BLAST 

FURNACE 

SLAG 

mm  16  cwt.  to  17  cwt.  per  eiiiilo  yarit 


Is  the  best  materiai  on  the 
tnar-ket  to  spread  on  the 
top  of  Tar  Pavirtg,  to  absorb 
spare  tar,  and  prevent  it 
being  carried  on  'footpaths. 
Note  the  weight  per  cubic 
yard. 


JOHN  FREAKLEY  &  CO.,  Ltd., 


The 


Enb  Municipal  anb  County  Enoineer, 


Vol.  XLVIII. 


DECEMBER  17,  1915. 


No.  1,248. 


Minutes  of  Proceedrngs. 


Preliminary 

Treatment 

of  Sewage  in 

Cultivation 

Tanks. 


lu  making  provision  for  the 
preBininary  treatment  of  sewage 
[irior  to  filtration,  the  tendency 
in  recent  years  has  been  towards 
tlie  prevention  of  putrefaction 
and  the  maintenance  of  the 
liquid  portion  of  the  sewage,  as  far  as  possible, 
in  a  fresh  condition.  It  is  now  generally  recog- 
nised that  a  septic  tank  effluent  not  only  possesses 
no  advantage  over  a  fresh  liquor  in  the  subsequent 
process  of  purification,  but  is  very  likely  to  cause 
a  nuisance  from  smell,  both  from  the  distribution 
of  the  liquid  on  the  filtere  and  from  the  disposal 
of  the  sludge.  In  spit-e  of  tliis,  we  find  that  Mr. 
W.  D.  Scott-Moncrieff,  in  the  paper  which  he 
read  at  the  annual  meeting  of  the  Association  of 
Managers  of  Sewiige  Disposal  Works,  and  which 
we  printed  last  week,  is  of  the  opinion  that  putre- 
factive fermentation  is  the  usual  preliminai-y  to 
final  oxidation,  and  he  definitely  states  that  this 
is  Nature's  method.  We  are  unable  to  agree  with 
Mr.  Moncrieff  on  this  point.  So  far  as  we  ai-e 
aware,  Nature's  methods  in  the  decomposition  of 
organic  wastes  are  entirely  atjrobic  unless  they  are 
interfered  with  by  human  agencies.  Sewage  is, 
in  our  view,  an  unnatui-al  product  of  civilisation. 
Water  is  used  as  a  cairier  for  the  liquid,  and  some 
of  the  solid,  domestic,  and  other  Wivstcs,  in  order 
to  convey  them  in  the  most  rapid  and  efficient 
manner  to  a  suitable  distance  from  human  habi- 
tations. These  wastes  frequently  remain  so  long 
in  the  water  that  anaerobic  conditions  are  pro- 
duced and  putrefiictive  decomposition  is  set  up, 
but  we  do  not  tliink  this  metliod  of  disposing  of 
these  wastes  would  be  adopted  by  Nature  if  left  to 
hereelf.  In  our  opinion  the  right  principle  to  adopt 
is  to  separate  the  liquid  from  the  solids  as  soon  as 
possible  after  the  sewage  has  airived  at  the  outfall, 
as  it  is  certain  that  the  licjuid  portion  can  be  more 
readily  piu-ified  the  less  it  is  fouled  by  the  products 
of  putrefaction.  This  is  demonstrated  by  the  fact 
that  a  highl.y  diluted,  and  consequently  "  fresh," 
sewage  is  much  more  easily  purified  in  filters  than 
a  concentrated  foul  sewage,  and  it  is  also  un- 
doubtedly one  of  the  reasons  why  the  Imlioff  tank, 
in  which  this  principle  of  preventing  the  fouling  of 
the  liquid  sewage  is  can-ied  out, has  been  so  largely 
adopted  in  the  United  States  during  tlie  last  fe•^\' 
years.  For  these  reasons  we  believe  that  Mr. 
Moncrieff 's  insistence  upon  the  necessity  for  putre- 
factive fermentation  as  an  essential  preliminary  to 
oxidation  in  connection  with  the  purification  of 
the  liquid  portion  of  the  sewage  is  a  step  in  the 
wrong  direction. 

In  dealing  with  the  work  he  has  carried  out  at 
Chertsey,  the  author  refers  to  the  "  cultivation  " 
tanks  as  having  a  capacity  of  "  twelve  hours' 
flow,"  which  is  confirmed  by  the  dimensions  of 
these  tanks  compared  with  the  daily  volume  of 
about  300,000  gallons  as  given  in  the  paper.  We 
gather  from  some  observations  later  in  the  paper 
that  this  sewage  is  delivered  to  the  outfall  works 
by  pumping  plant  through  a  rising  main,  which 
must  be  of  considerable  length  if  it  causes  the 


sewage  to  be  subject  to  "  violent  anaerobic  con- 
ditiotis  in  which  putrefactive  gases  are  produced 
under  [n-essure  and  pass  into  solution  so  as  to  give 
llie  liquid  a  maximum  degree,  of  oSensiveness. " 
It  is  also  probable,  as  in  most  pumping  schemes, 
that  the  pumping  takes  place  during  a  portion  only 
of  each  t\\-enty-four  hours,  so  that  during  the 
remainder  of  the  time  the  sewage  is  stored  in  the 
pump  well  under  anaerobic  conditions,  which 
naturally  develop  putrefactive  fennentation.  If 
those  inferences  are  correct,  we  should  expect  this 
sewage  to  be  in  a  condition  in  which  anaerobic 
bacterial  action  was  reaching  its  maximum,  aaid 
to  be  approaching  the  state  which  is  frequently 
termed  ' '  worked  out. ' '  In  such  a  condition  the 
sewage  would  be  of  an  abnormal  character,  and 
the  results  of  the  treatment  described  are  no 
guide  whatever  to  the  effects  which  would  be  pro- 
duced by  the  same  treatment  when  dealing  with 
ordinary  fresh  crude  sewage.  On  the  other  hand, 
so  many  unsuccessful  attempts  have  been  made 
in  the  past  to  utilise  upward  filters  for  sewage 
treatment  on  the  lines  described  by  Mr.  Moncrieff 
in  his  paper,  that  we  shall  be  much  interested  in 
any  further  information  which  he  may  supply  later 
on  as  to  the  effect  of  the  special  method  which 
has  been  adopted  for  drawing  off  the  eiifluent  from 
the  "  cultivation  "  tanks  at  Chertsey.  We  have 
no  doubt  that  the  sewage  contains  a  considerable 
amount  of  finely  divided  matters  in  suspension, 
and  that  mucli  of  this  will  be  airested  by  simple 
mechanical  straining  in  the  "  cultivation  "  tanks. 
It  will,  however,  be  useful  to  know  what  other 
effects  the  special  arrangements  which  Mr. 
Moncrieff  has  devised  may  have  upon  sewage  of 
tliis  exceptional  character,  especially  with  regard 
to  tlic  prevention  of  nuisance  from  smell  in  the 
course  of  the  subsequent  distribution  upon  the 
filters.  It  is  worthy  of  note  that,  while  Mr. 
Moncrieff  advocates  preliminary  treatment  by 
putrefactive  fermentation  followed  by  Oixidation  in 
filters,  the  method  of  disposal  described  in  the 
second  paper  by  Mr.  W.  H.  Duckworth,  read  at 
the  same  meeting  of  the  Association  of  Managers 
of  Sewage  Disposal  Works,  consists  of  one  stage 
only,  under  entirely  aerobic  conditions  produced 
bv  artificial  aeration. 


The  Supply 
of  Timber. 


Tlie  announcement  that  a 
special  committee  has  been 
appointed  by  the  Government 
'((>  consider  the  question  of  our  supply  of  timber 
i-rndors  especially  interesting  the  paper  entitled 
'■  English  Timber:  Before,  During,  and  After  the 
War, ' '  read  by  Mr.  M.  C.  Duchesne  at  a  meeting  of 
the  Surveyors'  Institution  last  Monday  evening. 
Mr.  Duchesne's  main  theme  was  that  the  present 
unsatisfactory  condition  of  the  markets  for  English 
timber  is  due  to  two  principal  causes — namely, 
lixck  of  organisation  of  the  available  resoiu-ces  and 
supplies,  and  failure  to  make  the  best  use  of  all 
the  possible  markets.  At  one  time — and  that  not 
so  very  many  years  ago — -with  the  single  exception 
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of  oak  for  the  Navy,  English  timber  was  almost 
invariably  sold  to  the  local  merchant  for  his  locai 
trade.  Now,  however,  that  native  timber  has 
been  replaced  by  foreign  for  nearly  all  local  pm-- 
poses,  the  natural  markets  are  to  be  found  with 
big  wholesale  firms  and  in  the  great  industrial 
centres.  It  is  evident,  therefore,  that  new 
methods  must  be  sought,  and  it  is  equally  evident 
that  hitherto  the  timber  trade  has  failed  satis- 
factorily to  adapt  itself  to  the  new  conditions.  If 
success  is  to  be  achieved,  native  timber  must  be 
as  easily,  procurable  as  are  the  well-organise-d 
foreign  supplies,  and  with  proper  organisation  there 
seems  to  be  no  reason  why  larger  openings  than 
ever  should  not  be  found  for  all  English  varieties. 
An  examination  of  the  prices  paid  for  imported 
timber  in  recent  yeai-s,  including  the  war  prices 
of  the  present  j'ear,  shows  that  the  common 
qualities  have  all  advanced  in  a  much  higher  ratio 
than  the  better  grades,  and  that  small  sizes  have 
advanced  more  than  large  sizes.  This  all  points 
to  a  new  opportunity  for  the  home-gi'own  article, 
and  the  real  problem  is  how  best  to  take  advan- 
tage of  the  situation  thus  presented.  Mr. 
Duchesne  enumerated  certain  difficulties  that 
have  to  be  overcome,  chief  among  these  being 
high  railway  rates  and  lack  of  capital.  The  latter 
is  due  to  the  fact  that  many  of  the  largest 
merchants  ai-e  no^\'  interested  only  in  the  foreign 
trade.  Once  it  can  be  sliowTi,  however,  that  the 
home  trade  is  capable  of  real  expansion,  capital 
should  be  attracted,  and  then  with  organisation 
a  real  improvement  should  be  possible.  As  Mr. 
Duchesne  said  in  regard  to  oak,  the  present 
stagnation  is  due  to  a  succession  of  unfortunate 
circumstances.  The  architect  and  consumer  com- 
plain of  the  difficulty  or  impossibility  of  getting 
the  timber,  and  of  there  being  no  firm  generally 
known  to  stock  it.  The  contractor  and  builder 
inform  them  that  supplies  of  English  oak  are  not 
available,  and  persuade  them  to  accept  the  readily 
obtained  foreign  timber.  The  large  merchant  says 
he  is  not  asked  for  it,  tind  the  local  merchant 
complains  that  there  is  no  demand  for  it,  and  so 
the  vicious  circle  is  completed.  In  these  circum- 
stances it  is  satisfactory  to  know  that  the  English 
Forestry  Association  have  formed  a  special  com- 
mittee to  deal  with  the  whole  question.  This 
association  was  formed  to  investigate  and  find  a 
solution  of  the  forestry  problem,  and,  being  an 
independent  and  influential  expert  body,  would 
appear  to  be  peculiarly  fitted  to  undertake  the 
important  work  outlined  in  Mr.  Duchesne 's  able 
and  exhaustive  paper. 

*  *  * 

Domestic  ^^  ^  recent  issue  we  directed 

p      OSes  attention  to  the  negative  form 

in  which  the  term  "  domestic 
purposes  "  is  defined  in  various  special  Water- 
works Acts,  and  to  the.  remarkable  diversity  in 
the  several  Acts  as  to  the  nature  of  the  sei-vices 
that  are  deemed  to  be  non-domestic.  Mr.  Pilling, 
the  clerk  to  the  Metropolitan  Water  Board,  in  a 
paper  which  he  read  some  time  ago  before  the 
ilunicipal  Watei^woi-ks  Association,  emphasised 
the  desirability  of  securing  greater  uniformity  in 
the  interests  both  of  undertakers  and  the  public. 
The  question,  which  owing  to  recent  decisions  in 
the  Courts  is  one  of  some  urgency,  was  further 
discussed  last  Friday  at  the  winter  meeting  of  the 
Institution  of  Water  Engineers,  being  introduced 
by  an  able  and  suggestive  paper  submitted  jointly 
by  Mr.  A.  B.  E.  Blackburn  and  Mr.  Percy 
Griffith.  The  authore  dealt  with  the  matter  on 
broad  lines,  and  gave  the  fairest  possible  considera- 
tion to  the  just  interests  of  the  consumers,  who, 
although  practically  dumb  through  lack  of  organi- 
sation, are  every  whit  as  much  concerned  to  find 
a  satisfactory  solution  of  the  problem  as  are  the 
water  authoi'ities.  In  oiu-  issue  of  October  8th  last 
we  endeavoured  to  show  the  historical  reasons  for 
the    present   unsatisfactory  form    of    definition — 


namely,  the  early  realisation  of  the  principle  that 
a  sufficient  quantity  of  water  for  domestic  use 
must  be  supplied  to  everj'  household  in  the  inte- 
rests of  public  healtih,  and  that  for  the  same  reason 
payment  for  this  supply  should  be  gi-aduated 
according  to  the  financial  ability  of  the  consumer 
rather  than  the  quantity  consumed.  It  thus 
appears  that  there  are  two  distinct  questions 
involved  in  the  discussion — namely,  (1)  for  what 
purposes  water  authorities  ought  to  be  imder  an 
obligation  to  afford  a  compulsory  supply ;  and  (2) 
for  what  purjjoses  in  the  interests  of  public  health 
the  charges  should  be  based  solely  on  the  con- 
sumer's ability  to  pay. 

We  entirely  agree  with  the  statement  in  the 
paper  of  the  main  objects  to  be  kept  in  view  in 
any  general  amendment  of  the  law  that  may  be 
made.  These,  as  stated,  are,  first,  the  intro- 
duction of  a  comprehensive,  yet  indisputable, 
definition  of  the  purposes  (not  all  purely  domestic) 
for  which  water  must  be  supplied  compulsorily  ; 
secondly,  a  practicable  metfeod  of  supplying  such 
water  sepai'ately  from  the  non-compulsory  supply 
as  far  as  may  be  necessary;  and  thirdly,  a  system 
of  scale  of  charges  which  would  be  equitable  as 
between  different  classes  of  consumei's,  of  general 
application  as  regai'ds  the  principle,  and  yet  suffi- 
ciently elastic  to  provide  for  the  varying  conditions 
of  different  localities  and  different  sources  of  supply. 
When  an  actual  definition  on  these  lines  is 
attempted,  however,  difficulties  at  once  arise,  and 
these  are  frankly  discussed  by  the  authors.  TTie 
whole  question  is  a  very  thoniy  one,  and  requires 
very  careful  handling  if  the  interests  of  all  con- 
cerned are  to  be  propeily  safeguarded. 
4  *  « 

«  *„.!„!  D»«rfo  ir.  I'lie  extreme  urgency  of  the 

Arterial  Roads  in  ,  ,  .        ,     ? ,     '      ■      • 

p.„„t..  1  »».ri»r.       problem    of    arterial    roads    m 
Greater  London.      }-,       .        i        i        ■       i  i 

(jreater   -London   is   shown    by 

the  fact  that  the  main  roads  at  present  available 
are  substantially  the  same  as  those  which  served 
eighty  j'ears  ago.  Any  impi'ovements  that  have 
been  made  have  been  of  a  most  expensive  descriji- 
tion,  and  generally  they  have  only  been  under- 
taken in  cases  of  the  most  urgent  necessity.  It 
would  be  difficult  to  estimate  the  total  amount'  of 
money  spent  in  recent  yeai-s  in  widening  streets, 
the  narrow  construction  of  which  might  have  been 
prevented  by  the  exercise  of  a  little  foresight,  and 
if  an  even  greater  waste  is  to  be  avoided  in  the 
future  the  question  of  arterial  roads  must  be 
tackled  in  a  statesmanlike  way  and  with  full  regard 
to  modern  traffic  conditions.  As  Mr.  W.  Pi. 
Davidge,  the  district  surveyor  for  Lewishain, 
pointed  out  in  the  paper  on  the  subject  which  he 
read  before  the  Town  Planning  Institute  on  Friday 
last,  the  proposals  of  the  London  traffic  brancli  of 
the  Board  of  Trade  are  the  first  real  steps  towards 
a  much  belated  reform  of  the  arterial  roads  in 
Greater  London.  The  intrinsic  merit  of  these  pro- 
posals, as  they  were  originally  put  for\^•ard,  is 
sho\^'n  by  the  compai'atively  slight  alterations  that 
have  been  made  as  a  result  of  the  conferences  that 
have  been  held  with  local  authorities  and  others 
interested.  We  hardly  agree  with  Mr.  Davidge, 
however,  in  his  suggestion  that  local  authorities 
are  so  apt  to  be  swayed  by  local  or  parochial  con- 
siderations only  that  it  is  dangerous  to  consult 
them  at  all  in  a  matter  which  ought  to  be  looked 
at  from  a  inroad  point  of  view.  Such  a  suggestion 
is  not  warranted  b}'  the  way  in  which  the  Boai'd 
of  Trade  proposals  have  been  I'eccived  and  con- 
sidered locally,  v^'hile  in  many  cases  the  local  knn«-- 
ledge  of  councils  and  the  suggestions  of  their 
officials  have  proved  to  be  of  very  great  value. 

Perhajis  the  most  import.ant  of  the  new  [jro- 
posals  are  th.ose  for  the  consti-uction  of  entirely 
new  routes.  It  is  to  be  hoped  that  in  laying  out 
these  roads  the  mistakes  of  the  past  will  not  be 
repeated  by  allowing  naiTowness  or  congestion 
at  any  given  points.  They  must  be  regarded  as 
great  highways  for  modern  fast  traffic,  and  must 
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he  designed  for  that  purpose  ouly.  This  not  only 
involves  adequate  or  even  generous  width,  but 
also  a  strict  limitation  upon  the  number  of  cross 
i-oivds,  every  one  of  which  necessarily  acts  as  an 
inteiTuptitai  of  the  niaiii  traffic  stream.  As  Mr. 
Davidge  truly  said,  the  requirements  of  a  main 
road  are  approaching  more  and  moi'e  nearly  to 
those  of  a  railway,  and  if  they  cannot  be  kept 
entirely  free  for  high-speed  through  traffic,  they 
must  at  least  be  protected  by  a  strip  of  grass  or 
low  shrubs  from  the  traffic  coming  from  cross 
roads.  In  the  course  of  the  discussion  that 
followed  the  reading  of  the  paper  several  speakere 
emphasised  the  connection  between  ai'terial  roads 
and  town  planning,  and  urged  tlie  necessitj'  for 
compulsory  town  planning  schemes  in  certain 
ai'eas.  We  hope  t-o  deal  more  fully  with  this 
ivspect  of  the  question  in  a  future  issue. 


Iowa  State 

Highway 

Commission. 


The  first  annual  report  of 
the  Iowa  State  Highway  Com- 
mission covers  a  period  from 
April,  1913,  to  December,  1914, 
ard  forms  a  most  interesting  record  of  the 
begiiming  of  the  work  of  sj'stematising  highway 
administration  in  the  State.  Tlie  statute  by 
which  the  commission  was  constitut'cd  wa.s  in- 
tended to  foiTn  the  foundation  on  wiiicli  to  build 
a  practical  system  of  highway  law.  It  was  not 
to  be  expected  that  the  original  Act  woidd  be  so 
perfect  as  to  be  incapable  of  imjirovement,  so 
that,  idt'hough  a  two  yeiu's'  experience  has  shown 
that  certain  amendments  lU'e  desirable,  it  may 
faWy  be  described  as  a  highl^^  successful  piece  of 
legislation.  Prior  to  the  establishment  of  the 
commission  there  existed  an  oi-ganisation  by 
which  it  was  possible  to  maJie  a  broad  study  of  the 
needs  of  the  State,  and  a  good  deal  of  useful  in- 
formation was  gathered.  In  their  earHest  days, 
however,  the  activities  of  the  commissioners  were 
necessai-Uy  directed  to  a  broad  enforcement  of 
tlie  law,  but  with  the  division  of  the  work  into 
departments  more  detailed  activities  became 
possible.  For  example,  the  designing  department, 
as  developed  by  the  commission,  is  the  outgrowth 
of  the  demand  for  plans  for  road  and  bridge  work 
which  had  been  gradually  increasing  under  the 
fomier  commission  from  year  to  year,  until  at  the 
lime  the  new  road  law  was  passed  the  demand 
for  such  plans  far  exceeded  the  resources  of  the 
former  organisation  to  supply.  The  field  de{)art- 
ment  was  organised  to  conduct  the  field  engineer- 
ing work  and  to  represent  the  commission 
pei-soiuilly  in  all  the  various  phases  of  highway 
work.  Then  an  educational  department  has  been 
set  up  for  the  purpose  of  disseminating  informa- 
tion and  instruction  to  county  supervisors  and 
other  highway  officers  on  questions  pertaining  to 
highway  improvement  and  reasonable  prices  for 
materials  and  construction.  This  would  appear 
to  be  most  useful  and  necessary  work  in  a  com- 
paratively undeveloped  country,  and  it  is  being 
prosecuted  in  characteristic  fashion.  Thus,  a 
typical  progi-amme  for  a  "  good  roads  day  " 
includes  among  other  items  a  "  picnic  supper  foa- 
everybody."  To  sum  up,  it  Is  very  satisfactory 
to  note  that  as  time  passes  criticism  of  the  new 
road  law  is  giving  way  to  a  fairer  consideration  of 
the  principles  involved,  a  result  which  is  chiefly 
due  to  the  splendid  work  already  accomplished  by 
the  commission. 


The  Aberdeen 

Burgh 
Surveyorship. 


In  addition  to  a  vehement 
agitation  -pro  and  con  their  great 
scheme  of  water  supply,  the 
Aberdeen  Town  Council  have 
been  stirred  lately  on  the  question  of  the  amal- 
gamation of  the  offices  of  burgh  surveyor  and 
water  engineer.  In  the  abstract  much  may  be 
advanced  in  favour  of  amalgamation,  but  in  this 
as  in  other  matters  circumstances  alter  cases, 
and  we  are  bound  to  admit  that  an  overwhelming 


weight  of  evidence  would  appear  to  be  on  the  side 
of  the  Speciiil  Conunittee  which  reported  against 
the  proposal.  The  question  of  economy  had  con- 
siderable weight  with  many  of  the  councillors,  who 
advocated  and  vot-ed  for  the  dual  system,  but  the 
discussion  in  the  city  council  does  not  afford  con- 
vincing evidence  that  either  these  gentlemen  or 
their  opponents  had  very  stable  ground  to  stand 
upon.  While  on  one  hand  the  assertion  was 
freely  made  that  amdgamation  would  bring  about 
an  annual  saving  of  £772  a  year,  this  was 
countered  by  the  reply,  on  the  otiier  hand,  that 
any  such  estimate  was  absolutely  eiToneous  and 
misleading.  One  fact  does  emerge  conspicuously 
from  the  debate — whicli  lasted  some  three  houre — 
and  this  was  that,  while  in  Mr.  Roberts  the  cor- 
poration possess  an  excellent  water  engineer,  it  is 
equally  undeniable  that  he  has,  and  will  have  for 
some  time  to  come,  his  hands  quite  full  with  a 
large  water  scheme  to  which  he  will  be  expected 
to  de\(>tc  his  imdivided  attention.  This  fact  alone 
niiglit  have  given  pause  to  that  section  of  members 
who  voiced  the  proposal  for  amalgamation  with 
such  a  wealth  of  strenuous  language. 

The  ai-gunient  for  the  separation  of  the  offices 
was,  we  think,  put  forward  with  great  cogency 
by  Mr.  Reith,  who  seconded  the  proposition  of  the 
JiOrd  Provost  for  the  adoption  of  the  report  of  the 
Special  Committee.  While  maintaining  that  it 
Wius  in  the  interests  of  the  city  that  the  depart- 
ments should  remain  sepai'ate,  he  conteaided  that 
amalgamation  would  mean  that  an  official  who  had 
rendered  long  and  faithful  service  to  the  corpora- 
tion would  be  supei-seded.  This  had  reference  to 
the  work  of  Mr.  (jordon,  assistant  burgh  surveyor, 
who  was  noniinated  for  and  eventually  appointed 
to  the  position  of  burgh  surveyor.  On  the  whole 
there  seems  to  be  little  doubt  that  the  city  council 
did  the  right  thing  in  adopting  the  report  of  the 
Special  Committee  by  a  majority  of  twenty-one 
against  nine.  Any  idea  that  there  would  be  less 
work  in  futm-e  in  the  bui'gh  surveyor's  depart- 
ment than  there  hiid  been  in  the  past  will  depend 
in  a  great  measure  upon  the  qualities  which  Mr. 
Gordon  will  bring  to  the  discharge  of  his  new 
duties  as  chief  officer.  We  do  not  suppose 
Aberdeen  has  attained  to  such  a  position  of 
administrative  perfection  that  there  will  not  be 
opportunities  olfered  him  in  plenty  to  prove  the 
stuff  ho  is  made  of. 


A  Question  of 
Salary. 


The  town  council  of  Port- 
knockie,  Banff,  were  asked  at 
their  last  meeting  to  fix  a  proper 
salai-y  for  the  combined  offices  of  burgh  surveyor 
and  sanitary  inspector,  and  to  secm-e  that  hence- 
forward the  work  and  duties  pertainmg  to  those 
offices  shall  be  performed  with  efficiency.  It 
appears,  however,  from  a  letter  whicli  was  pub- 
lished in  a  recent  issue  of  the  Aberdeen  Journal, 
that,  "with  the  usual  lack  of  business  promptitude, 
settlement  of  the  matter  was  defen-ed  till  the 
next  meeting."  The  writer  then  prcweeds  to 
point  out  that  the  bm-gh  is  growing,  and  so 
requires  more  attention  than  a  town  that  has 
ceased  to  expand,  and  further  that  schemes  for  a 
harbom-  and  for  a  water  supply  are  matters  of 
praxitical  local  politics.  There  is  thus  no  reason, 
he  continues,  why  the  services  of  a  properly 
qualified  surveyor  should  not  be  obtained  at  a  re- 
muneration of — 10s.  per  week!  "Of  course,  a 
man  who  has  no  qualifications  and  is  incom- 
petent is  dear  at  any  price,  and  could  not  be 
tolerated."  It  is  only  fair  to  add  that  the  sug- 
gestion is  only  for  tlie  appointment  of  a  part-time 
official,  but  even  so  it  would  seem  that  "  properly 
qualified  surveyors  "  in  private  practice  across  the 
border  must  be  in  a  very  bad  way  if  it  is  hoped 
to  tempt  them  by  an  offer  of  this  character.  We 
cannot  conclude  better  than  by  repeating  the 
closing  words  of  t)ie  letter  from  wliich  we  have 
already  quoted,   "Let  Portknockie  flourish!" 
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Notes  on  the   Definition  of  tlie  Term 
Purposes"  in  General  and  Private  Water  Acts/ 

By    A.    B.    E.    BLACKBURN    and   PERCY   GRIFFITH. 


Having  collected  a  considerable  mass  of  data  rela- 
tive to  the  various  applications  and  definitions  of  the 
term  "domestic  juirposes  "  at  present  incorporated  in 
general  and  jorivate  Water  Acts^  the  authors  have 
accepted  -an  inviitatioai  from  the  council  to  prepare 
some  notes  on  the  subject  for  presentation  at  a 
meeting  of  the  members  with  a  view  of  opening  u 
discussion  thereon.  It  must,  however,  be  clearly 
stated  that  these  notes  do  not  represent  the  views 
of  the  council,  and  are  to  be  considered,  not  in  any 
way  as  an  official  report  to  the  members,  but  merely 
as  a  summary  of  iioints  ojien  to  discussion. 

As  the  question  of  defining  the  term  "  domestic 
purposes"  is  one  in  connection  with  which  the  in- 
terests of  water  authorities  and  consumers  frequently 
come  into  conflict,  while  at  the  same  time  the  in- 
terests of  the  public  health  suggest  considerations 
indeijeudent  of  both,  it  will  be  generally  conceded 
that  the  subject  must  be  approached  and  discussed 
on  the  broadest  lines. 

Tlie  essential  difficulty  of  the  problem  in  this 
country  arises  from  the  imjiossiliility  of  charging  for 
water  .supplied,  for  domest''f  piir|"i-u.-  mi  the  basis  of 
quantity  consumed.  The  inil.lir  mi.  n  '~  are  gene- 
rally admitted  as  demandint,' :  i'.iMly.  Hint  a  quantity 
sufficient  for  health  must  be  supplied ;  and,  secondly, 
that  the  payment  for  this  quantity  must  be  adjusted 
according  to  tlie  financial  position  of  the  consumer 
rather  than  to  the  actual  amount  of  water  consumed. 
Thus,  the  charges  for  a  "domestic"  supply  are 
usually  based  upon  the  annual  (rateable)  value  of  the 
property,  but,  as  a  directly  proportionate  charge 
would  create  an  excessive  disiiroijortion  between  the 
charge  and  the  consumption,  the  scale  visually  varies 
between  5  i>er  cent  and  10  per  cent  of  the  annual 
(rateable)  value,  but  in  inverse  ratio  thereto.  This 
system  has  teen  applied,  with  slight  adj\istments  to 
meet  special  cases,  almost  universally,  the  most  ijro- 
minent  exception  ba'ng  the  Metroijolitan  Water 
Board,  who,  in  their  Act  of  1907,  adopted  a  uniform 
rate  of  5  per  cent.  This  uniform  rate,  however,  has 
arou.sed  consideraljle  opposition  in  certain  cases,  and 
has  resulted  in  many  consumers  providing  themselves 
with  private,  supplies  of  water;  thus  it  may  be  fairly 
claimed  that,  as  the  normal  system  has  successfully 
stood  the  test  of  exi>erience  without  creating  any 
general  hostility  or  justifying  serious  criticism,  no 
change  is  at  present  called  for.  While,  however,  the 
present  method  of  charging  for  "  domestic  "  supplies 
of  water  may  on  the  whole  be  regarded  as  satisfactory, 
it  is  otherwise  with  the  metliod  of  differentiating 
between  "  domestic  "   and  "  non-domestic  "   supplies. 

It  may  here  be  of  interest  to  recall  the  circum- 
stances under  wh:<ih  the  term  "  domestic,"  as  .applied 
to  water  supply,  has  come  into  use.  In  the  earlier 
Acts  o.f  the  Metropolitan  water  companies  no  charges 
were  .stipulated,  and  the  supply  of  water  was  a 
voluntary  arrangement  between  the  consumers  and 
the  companies.  Scales  of  charge  based  upon  the 
number  -of  rooms  in  the  house  were  later  introduced, 
this  number  being  arrived  at  by  the  number  of 
chimneys,  in  order  to  avoid  the  necessity  for  the 
internal  inspection  of  the  premises  by  the  water 
companies'  officials.  Then  followed  the  addition  of 
special  charges  for  high  service,  baths,  water-closets, 
&c.,  as  well  as  for  trades  requiring  an  extra  con- 
sumption of  water,  the  whole  being  a  question  of 
mutual  agreement,  and  not  of  statutory  charges. t 

In  the  year  1347  the  position  of  all  existing  and 
future  water  companies  was  standardised  by  the 
Waterworks  Clauses  Act  of  that  date,  into  which  was 
introduced  the  important  factor  of  compulsion  on  the 
water  authority  to  "  provide  and  maintain  a  supply 
of  pure  and  wholesome  water  sufficient  for  the 
domestic  use  of  all  the  inhabitants,"  all  other  sup- 
plies (except  water  for  municipal  purposes  and  fire- 
extinguishing)  being  permissive.  This  Act  made  no 
prov-sion  for  charges  beyond  stipulating  that  domestic 
supplies  were  to  be  paid  for  by  a  rate  based  on  the 
"  annual    value   of    the    tenement,"    water    used    for 

•  Paper  read  at  tlie  Winter  Gerer.il  Meetin.?  of  the  Institution  of 
Water  Engineers  held  in  Loudon  on  Saturday  last. 

+  Tbe  authors  are  indebted  to  a  report  by  Mr.  A  B.  Pillins,  the  clerk 
to  the  Metropolitan  Water  B..ard,  published  in  July,  1915,  for  the  his- 
torical data  contained  in  this  pai-agraph. 


municipal  purposes  was  to  be  paid  for  upon  such 
terms  as  might  be  agreed  upon,  or,  in  case  of  dis- 
.•i'jii  i.iui  111 .  as  .should  be  settled  by  two  justices,  and 
\',:i:..t  1..I  iiif  extinguishing  was  to  be  supplied  with- 
(.111  .  liaiuv.  The  Act  of  1863  standardised  certain 
piii|iii,-ies  as  being  "non-domestic,"  and  these  were 
ciiii.-^cquently  rendered  non-compulsory  and  subject  to 
agreement  as  regards  payment. 

The  ijosition  has  since  remained  unaltered  as  re- 
gards the  general  waterworks  law,  but  private  Bill 
legislation  has  introduced  many  variations,  some 
pi'iiiliar  to  certain  undertakings,  others,  however, 
beiiii,'  subsequently  standardised  by  incorporation  in 
the  Model  Water"  Bill.  In  fact,  the  Model  Water 
Bill  has  played  an  important  part  in  the  whole  ques- 
tion, because,  by  standardising  certain  clauses  which 
experience  has  shown  to  be  necessary,  and  of  general 
application,  it  has  up  to  the  present  obviated  the 
necessity  for  revising  the  general  waterworks  law. 
It  w.iJl,  no  doubt,  be  generally  agreed  that,  whether 
any  alteration  of  existing  conditions  in  regard  to  the 
definition  of  "  domestic  supply  "  is  necessary  or  not, 
the  time  has  now  arrived  when  the  general  law 
should  be  lirought  into  closer  conformity  with  gene- 
rally accepted  piractice. 

Keverting  to  the  question  of  "  domestic  "  supplies, 
the  most  important  factor  in  the  general  waterworks 
Acts  is  the  obligation  imxiosed  on  the  "undertakers" 
to  afford  a  supply.  In  these  Acts  the  compulsion 
applies  solely  to  "domestic"  and  municipal  supplies 
and  to  water  used  for  fire  extinguishing;  but 
several  Private  Acts  have  incorporated  compulsory 
clauses  relative  to  "non-domestic"  supplies,  the 
most  important  being  the  Sheffield  Waterworks  Act, 
1853  (sec.  81);  the  Staffordshire  Potteries  Watervv-orks 
Consolidatiion  and  Extension  Act,  1853  (sec.  47);  and 
the  Metropolitan  Water  Board  (Charges)  Act,  1907 
(see.  l(j),  the  rates  of  charge  being  stated  an  each 
case.  Where  no  comiiulsion  exists,  the  water  autho- 
rity has  al.,-..Iul('  discretion  as  regards  the  charges 
for  "  linn  ,|.iMi,.  I  h- "  sui^plies,  being  free  to  refuse 
the  supiilii'.-  M!ili.-ri  its  terms  and  conditions  are  cora- 
pli.ed  witli  in  eacli  particular  case. 

THE    PUBLIC    HEALTH    POINT    OF      VIEW. 

Considering  tire  question  of  compulsion  apart  (for 
the  moment)  from  that  of  charges,  and  taking  the 
liroader  view  suggested  by  the  modern  requirements 
of  ijublic  health  rather  than  that  of  the  consumer 
anxious  to  resist  an  extra  charge,  or  that  of  a  water 
authority  anxious  to  maintain  or  increase  its  revenue, 
it  cannot  be  denied  that  modern  ideas  of  sanitation 
involve  a  much  larger  consumption  of  water  for 
domestic  purposes  than  they  did  in  the  year  1847, 
and  this  extra  supply  ha.s  generally  been  afforded 
wit.lio.ut  demur  by  the  water  autliorities.  At  the  same 
time  there  is  no  doubt  tliat  there  has  been  a  general, 
and  in  most  cases  an  extraordinary,  increase,  in  the 
demand  for  trade  purposies  (sui^plied  at  remunerative 
rates  of  charge),  and  also  an  iilcrease  in  the  annual 
(rateable)  values  upon  which  the  domestic  supplies 
are  charged.  For  these  reasons  it  is  possible  that 
some  considerable  extension  of  the  domestic  use  ot 
water  might  be  permitted  without  any  protest  from 
water  authorities  generally,  as  it  must  be  admitted 
that  water  autliorities  have,  for  the  most  part,  con- 
siderable scope  in  the  direction  of  preventing  waste 
and  improper  use  of  water  by  consumers.  Never- 
theless, it  may  fairly  be  asked  whether  it  is  not  time 
to  reconsider  the  whole  question  of  domestic  charges 
on  its  merits,  and  devise  some  method,  firstly,  of 
limiting  the  application  of  the  term  "  domestic  pur- 
poses ;  "  and,  secondly,  of  adjusting  (if  necessary) 
the  rates  of  charge  as  between  "domestic"  and 
"non-domestic"  user.  Prom  the  point  of  view  of 
public  interest  there  sliould  not  be  any  question  of 
competition  between  the  claims  of  water  authorities 
and  consumers  respectively.  It  may  be  assumed 
that  the  revenue  of  any  water  authority  (whether 
municipality,  joint  water  board,  or  company)  is 
already  sufficiently  governed  by  statute  to  prevent 
the  necessity  for  any  material  diminution  thereof ; 
consequently,  any  modification  of  existing  conditions 
must  be  in  the  nature  of  an  adjustment  as  between 
one  class  of  consumer  and  another.    This  assumption 
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being  conceded,  the  authors  \v:ll  i>erliaps  be  justified 
in  adiuittiug  tJie  possibility  of  extending  the  applica- 
tion of  the  term  "  domestic  supply  "  from  the  point  of 
view  of  public  health. 

The  development  of  modern  sanitation  in  the  direc- 
tion of  providing  water-closets  and  private  fixed 
baths  for  even  tlie  smaller  tenements,  as  well  as  the 
closer  supervision  of  the  internal  sanitary  oondit'ons 
of  all  classes  of  proi)erty,  including  factories,  work- 
shops, &c.,  tends  inevitably  to  the  more  liberal  use 
of  water  for  purposes  which,  in  the  interests  of  public 
health,  must  be  classed  as  "domestic"  (using  the 
word  in  its  original  and  broader  sense).  The  first 
question  to  consider  is  therefore:  To  what  extent 
ought  the  term  "  domestic  purposes,"  as  used  in 
general  and  private  water  Acts,  to  be  interpreted  to 
include  all  water  required  in  the  interests  of  public 
health? 

As,  for  the  moment,  we  are  considering  the  matter 
apart  from  the  question  of  charges,  it  may  fairly  be 
claanied  that  all  water  required  to  maintain  cleanli- 
ness, both  of  persons,  utensils  and  inhabited  pre- 
mises, as  well  as  tliat  necessary  for  private  sanitary 
and  culinary  use,  should  be  considered  as  coming 
under  the  term  "  domestic  supply,"  and  that  such 
water  should  therefore  be  supplied  compulsorily  in 
the  interests  of  public  health.  The  further  questions 
of  what  quantity  of  water  and  what  specific  uses  of 
'water  are  to  be  considered  as  essential  to  health 
should  be  carefully  con.sidered  and  settled  by  sani- 
tarians, just  as  in  the  matter  of  defining  the  term 
"  pure  and  wholesome  water "  a  standard  should  be 
fixed  by  the  chemists  and  bacteriologists.  The  water 
engineer  will  then  know  what  is  required  of  him, 
and  be  able  to  definitely  calculate  his  liabilities  both 
in  regard  to  quantity  and  quality.  At  the  present 
time  the  lack  of  agreement  in  the  matter  of  purity, 
and  the  absence  of  any  standard  of  qviantity  required 
for  health  purjjoses  are  frequently  causes  of  dispute 
or  misunderstanding,  and  the  authors  suggest  that, 
until  some  standards  have  been  adopted  by  conmion 
consent,  the  problems  of  defining  "domestic  supply" 
and  "  jjure  and  wholesome  water"  must  to  some  ex- 
tent remain  unsolved. 

consumee's  point  of  view. 

Let  us  next  consider  the  subject  from  the  con- 
sumer's point  of  view.  It  must  not  be  forgotten  that 
in  civilised  communities  the  interests  of  the  indi- 
vidual cannot  be  dissociated  from  those  of  the  com- 
numity  at  lar?e,  and  in  regard  to  water  supply  the 
individual  consrumer  must  l>e  prepared  to  pay  his  fair 
share  of  the  cost  of  water  which  is  necessary  for  the 
mainte'nance  of  the  public  health.  Moreover,  in  order 
to  relieve  him.self  and  his  neighlx)urs  from  excessive 
or  unnecessary  cost,  the  consumer  mu.st  be  prepared 
to  co-operate  with  the  water  autliority  in  checking 
waste  or  impror)er  use  of  water,  and  t<)  accept  with- 
out complaint  such  supervision  of  his  water  fittings 
or  use  of  water  as  may  be  necessary  to  enable  such 
waste  or  improper  use  to  be  detected  and  prevented. 
This  feature  of  the  case  becomes  of  particular  im- 
portance when  we  consider  the  subject  from  the  water 
engineer's  point  of  view;  but  the  consumer  must  be 
involved  in  any  practical  scheme  for  differentiating 
between  the  water  used  for  "  domestic  purposes  "  and 
that  used  for  "non-domestic"  or  "extra-domestic" 
purposes,  wliatever  may  be  decided  upon  as  the 
proper  dividing  line  l>etween  the  two.  As  regards 
payment  also  the  consumer  must  be  made  to  realise 
that  in  securing  any  exten.sion  of  his  "domestic" 
water  supply  he  is  not  being  relieved  of  the  necessity 
of  bearing  his  projjer  share  of  the  total  cost,  nor 
obtaining  any  advantage  as  against  the  water  autho- 
rity or  the  community  as  a  whole.  Any  extended 
u.se  of  water  for  domestic  or  health  purposes  should 
be  considered  as  a  necessity  in  the  public  interest, 
and  not  as  a  personal  convenience  or  luxury  to  the 
consumer,  and  he  should  also,  in  his  own  interest  as 
a  member  of  the  community,  be  willing  to  restrict  his 
demand  for  and  use  of  water  to  those  purposes  which 
are  strictly  necessary,  and  to  pay  for  any  additional 
consumption  as  a  convenience  or  luxury,  according 
to  value  received.  Whether  these  ideals  can  be 
carried  out  on  practical  lines  ds,  of  course,  open  to 
discussion. 

THE    WATER    ENGINEER'S    POINT    OF    VIEW. 

Turnin;?  now  to  the  water  engineer's  point  of  view, 
the  difficulties  of  differentiating  between  "  domestic," 
"extra-domestic"  and  "  non-dome.stic "  supplies  at 
once  l>ecome  very  evident.  In  order  to  appreciate 
them  more  clearly  it  will  be  convenient  to  eliminate 
those  oases  which  do  not  present  any  difficulty  at  all. 
First    among  these   are   the    cases    of     indisputable 


"  trade"  suijplies.  In  all  manufacturing  areas  a  con- 
siderable proportion  of  the  water  supplied  is  used  for 
exclusively  trade  pur^joses,  and  in  cases  of  factories 
and  workshops  occupied  only  during  working  hours 
the  only  dlifBculty  which  arises  is  to  what  extent 
water  used  in  water-closets,  lavatories,  and  for  scrub- 
bing the  premises  should  be  considered  as  "  domestic 
supply."  In  this  connection  the  question  of  compul- 
sion must  be  considered  apart  from  that  of  charges. 
The  sanitarian  may  fairly  claim  that  water  so  u.sed 
is  neces.sary  in  the  interests  of  the  public  health, 
and  should  be  supplied  under  compulsion,  and  there- 
fore it  is  not  right  that  the  water  authority  should 
have  power  to  refuse  such  a  supply  unless  it  is  taken 
on  their  own  terms  and  conditions.  It  seems  a  fair 
subject  for  discussion  whether  or  not  trade  su])plies 
(which  may  be  assumed  as  universally  metered) 
should  be  considered  as  compulsory  so  far  as  they 
may  be  required  or  used  for  "domestic"  or  health 
purposes.  It  may  be  pointed  out  that  in  the  case 
of  all  supplies  made  compulsory  by  statute  the  scale 
of  charge,  or,  at  any  rate,  a  maximum  rate  of 
charge,  is  also  invariably  settled  by  statute.  It  does 
not,  however,  appear  to  the  authors  that  any  serious 
difficulty  arises  in  meeting  the  conditions  above  re- 
ferred to,  although,  of  course,  the  making  of  trade 
supplies  even  partially  compulsorily  would  be  an 
important  change  in  present  Parliamentary  practice. 

Another,  although  much  smaller,  class  of  supplies 
which  presents  no  essential  difficulty  is  that  of 
private  residences  (particularly  small  proi>crties  with- 
out gardens  or  stables)  where  water  is  used  for 
"domestic"  or  health  purposes  and  for  nothing  else. 
Were  it  generally  agreed  that  water  used  fur  water- 
clo.sets  and  private  fixed  baths  should  l>e  considered 
as  "domestic"  supplies,  this  class  would  be  con- 
siderably extended,  and  tlie  prolilem  would  be  to  that 
extent  simplified.  This,  however,  is  a  question  upon 
which  discussion  may  l>e  xiseful  and  interesting. 

Tlie  third  and  largest  class  of  supplies,  as  to  which 
the  practical  difficulties  are  at  firsit  siglit  most 
apparent  and  insuperable,  is  that  of  premises  where 
water  is  used  both  for  "domestic"  and  "non- 
domestic  "  purposes.  In  this  must  be  included  the 
private  residence  with  a  needless  multiplicity  of  lava- 
tories and  other  sanitary  conveniences,  with  gardens, 
greenhouses,  stables,  ponds  or  fountains,  the  com- 
bined residence  and  shop  (whether  for  work  or  sale 
of  goods),  the  factory,  witli  a  resident  caretaker  or 
workpeople,  and  hotels,  inns  and  restaurants.  In 
such  cases  the  "non-domestic"  supply  cannot  eco- 
nomically be  metered,  at  any  rate  as  a  general  rule, 
and  it  becomes  a  question  of  great  practical  difficulty 
how  to  differentiate  Ixetween  the  "  domestic "  and 
"non-domestic"  suj^plies,  both  in  regard  to  compul- 
sion and  to  scales  of  charge. 

Specific  cases  of  restaurants,  workhouses,  schools, 
laundries,  &c,,  have  been  decided  in  the  courts  on 
their  individual  merits,  and  while  the  decisions  in 
such  cases  cannot  be  accepted  as  of  universal  appli- 
cation (indeed,  the  decisions  in  the  cases  of  Melro- 
jiolilan  Water  Board  v.  Avery,  and  Metropolitan,  Water 
Board  v.  Oddenino  appeared  to  the  lay  mind  abso- 
lutely contradictory),  the  arguments  used  by  counsel 
and  justices  in  the  various  cases  afford  interesting 
reading  to  anyone  anxious  to  analyse  the  ethical 
basis  of  the  present  legal  position.  To  the  water 
engineer  the  reading  of  these  oases  can  only  enforce 
the  conclusion  that  at  present  the  law  relating  to 
"domestic  supply"  is  hopelessly  vague  and  uncon- 
vincing, and  the  authors  venture  to  suggest  that  the 
explanation  lies  in  the  fact  that  up  to  the  present 
no  serious  attempt  has  been  made  to  define  the 
es.^ential  principle  underlying  the  use  of  the  term 
"  domestic  supply"  in  waterworks  law. 

This  problem,  however,  is  not  primarily  one  for  the 
i-iigineer,  and  it  must  be  left  to  the  Legislature, 
gu:ded  by  the  sanitarian,  to  prescribe  the  dividing- 
line  between  "domestic"  and  "non-domestic"  pur- 
l)Oses  in  regard  to  water  supply.  Nevertheless,  it  is 
not  inopportune  for  the  water  engineer  to  intervene 
at  this  stage  in  order  that  he  may  indicate  to  the 
Legislature  the  practical  difficulties  which  ought  to 
be  considered  Isefore  any  new  or  more  drastic  enact- 
ments are  made,  and  this  paper  has  been  prepared 
mainly  to  enable  memV>ers  to  express  their  views  as 
to  the' best  method  of  meeting  the  case,  having  regard 
to  the  interests  of  public  health  and  the  consumer  on 
the  one  hand,  and  of  the  water  authority  on  the 
other. 

MAIN   OBJECTS   IN  VIEW. 

The  main  objects  in  view  api>eaT  to  be,  firstly,  the 
introduction  of  a  comprehensive,  yet  indisputable, 
definition  of  the  purposes  for  which  water  must  be 
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supplied  ooiupulsorily ;  secondly,  a  practicable  method 
of  supplying  stich  water  separately  from  the  non- 
compulsory  supply  as  far  as  may  be  n©cep?ary ;  and, 
thirdly,  a  isystem  or  scale  of  charges  which  would 
l>e  equitable  "as  between  different  classes  of  consumers, 
of  general  application  as  regards  tlie  principle,  and 
yet  sufficiently  elastic  to  provide  for  the  varying  con- 
ditions of  different  localities  and  different  sources  of 
supply. 

•The  authors  venture  to  suggest  that  these  problems 
will  shortly  have  to  be  faced,  and  that,  unless  those 
responsible  for  the  water  undertakings  of  the  country 
are  prepared  to  consider  them  in  a  practical  manner, 
it  is  pro-bable  that  the  Legislature  will  take  some 
action  which  will  seriously  disturb  the  present  sys- 
tem of  supply  and  method  of  charging,  and  possibly 
cause  further  complications  and  difficulties  which  tlie 
water\vorks  engineer  and  manager  will  have  to  un- 
ravel and  overcome  as  l>est  he  may.  It  is,  moreover, 
to  the  interest  of  the  waterworks  engineer  to  simplify 
as  much  as  possible  the  legal  or  statutory  obligations 
of  water  authorities  in  regard  to  their  consumers, 
and  thus  avoid  the  uncertainty  and  confusion  wliich 
now  so  generally  prevail.  Any  alteration  in  the  law 
should  certaiidy  have  in  view,  not  only  the  in- 
terests of  the  water  authorities  and  their  officials, 
but  also  those  of  the  public,  who  suffer  quite  as 
much  from  the  present  condition  of  affairs. 

Shovdd  the  discussion  furnish  material  from  which 
a  practical  scheme  for  reforming  the  existing  water- 
works law  could  be  drawn  up,  the  auWiors  do  not 
doubt  that  the  council  would  seriously  consider  the 
best  means  of  promulgating  such  a  scheme  and 
assisting  the  Legislature  to  give  effect  to  dt;  but,  in 
any  event,  they  are  confident  that  tlie  disoussioai 
should  prove  both  fruitful  and  interesting  to  water 
engineers,  as  well  as  to  others  conceraed  in  the  ques- 
tion of  public  Water  supplies. 

Having  stated  the  main  objects  in  view,  and 
assuming  the  desirability  of  attempting  to  carry  them 
into  effect,  the  authors  propose  to  consider  the  points 
in  some  gi-eater  detail,  and  particularly  to  mention 
some  of  the  suggestions  that  have  been  made  in  con- 
nection with  each. 

1.— Definition  of  the  purposes  for  which  water  should 
l>e  supplied  compulsorUy. 
The  term  "domestic"  is  here  purposely  omitted 
because  it  seems  desirable  that  in  any  revision  of  the 
general  waterworks  law  the  element  of  compulsion 
shoidd  he  dealt  with  specifically,  and  it  is  assnmed  that 
water  required  for  municipal  purposes  (sew^er  flushing, 
road  watering,  &c.)  and  for  fire  extinguishing  would 
remain  under  this  heading  with  iierhaps  a  more 
convenient  basis  of  charge  for  the  fornier  than  is  now 
suggested  in  the  Act  of  1847.  Possibly  the  members 
present  may  wish  to  question  the  obligation  to  supply 
water  for  fire  extinguishing  free  of  charge,  but  gene- 
rally these  two  classes  of  eompidsory  supply  do  not 
appear  to  call  for  much  comment. 

The  present  method  of  defining  "domestic  pur- 
poses "  is,  however,  generally  admitted  to  be  unsatis- 
factory, and  mainly  because  it  is  almost  exclusively 
in  the  negative  form.  This  form  is  olijectionable  in 
that,  unless  every  other  possible  use  for  water  is 
specified,  the  definition  must  be  incomplete.  The 
authors  have  collected  many  siiggestdons  for  a  positive 
definition,  but  all  seem  to  be  open  to  adverse  criti- 
cism ;  nevertheless,  a  few  specimens  may  perhaps 
facilitate  discussion  and  elicit  further  and  more  suit- 
able definitions. 

(a)  "  A  water  supply  for  domestic  inirposes  .shall 
mean  a  supply  laid  on  to  private  premises  for  tlie 
usual  family  purposes  of  the  household  and  no 
other." 

(ft)  "  A  water  supply  for  domestic  purposes  shall 
niean  and  be  limited  to  water  used  excluscvely  in 
providing  for  the  personal,  sanitary,  culinary  and 
abltitionary  requirements  of  resiidents." 

(f)  "The  term  'domestic  purposes'  shall  mean  the 
purposes  for  which  water  is  required  to  be  supplied 
to  jjremises  used  piarttally  or  wholly  as  private 
dweUing-houses,  and  shall  apply  only  to  such  a  sup- 
ply of  water  as  is  necessary  to  the  health  and  comfort 
of  the  persons  resident  in  or  occupying  such  pre- 
mises." 

Definition  {a)  would  seem  to  raise  a  vista  of  further 
litigation,  as  it  involves  the  defining  of  "usual 
family  purposes." 

Definiton  (ft)  has  the  merit  of  simplicity,  as  it  deals 
solely  wiOi  the  purposes  for  which  the  water  is  to  lie 
used",  but  in  practice  it  would  raise  endless  difficul- 
ties, as  its  meaning  is  qualified  by  confining  the 
dornestic  use  to  residents  withont  any  reference  to 
the   character  of   the   premises   supplied.    It   would 


seem  to  be  difficult  to  arrive  at  a  satisfactory  defini- 
tion which  is  not  twofold  in  character,  involving 
reference  to  and  limitation  of  Ixith  tlie  purposes  for 
which  the  water  may  be  used  and  the  nature  of  the 
premises  to  be  supplied. 

Definition  (c)  covers  these  two  points,  but  here 
again  it  would  be  necessary  to  have  a  decision  on 
what  uses  of  water  are  covered  by  the  words  "neces- 
sary to  the  health  and  comfort."  In  connection  with 
this  dufinition  it  will  be  useful  to  consider  how  far 
water  authorities  should,  in  the  interests  of  public 
health,  abandon  the  standard  clause  which  entitles 
then!  to  refuse  to  supply  except  by  measure  "  any 
building  used  by  an  occupier  as  a  dwelling-house, 
whereof  any  part  is  used  by  the  same  t>ccupied  for 
any  trade  or  manufacturing  purpose  for  which  water 
is  required."*  In  all  such  oases  w-ateT  for  "  domestic 
purposes"  sliould,  in  the  interests  of  the  public 
health,  be  supplied  compnlsoTily,  and  the  only  diffi- 
culty that  arises  is  how  far  the  "non-domestic" 
supply  could  to,  in  case  of  necessity,  restricted. 
(The  question  of  charges  will  to  dealt  with  later.) 
The  provision  of  separate  services  woidd  to  in  most 
cases  extiiemely  inconvenient  and  costly,  and  the  use 
of  meters  on  all  "non-domestic"  supplies  is  also  out 
of  the  question.  Nevertheless,  the  water  authority 
may  reasonably  ask  for  power  to  restrict  tlie  supply 
of  water  for  such  purjwses  in  all  cases  where  meters 
are  not  apjdicable,  and  the  question  is  how  can  this- 
he  effected  otherwi.se  than  by  charging  sufficient  to 
cover  excessive  consumption,  as  is  now  done.  This 
que.stion  leads  naturally  to  the  second  problem — 
viz. : — 

2. — To  what  extent  i«  it  necessary  or  possible  to  .sup- 
ply water  for  "non-domestic"  or  "extra- 
domestic  "  purposes  separately  from  that  re- 
quired for  "domestic"  purposes? 

.■\  suggestion  has  toen  made  that  a  given  quantity 
of  water  (calculated  proportionately  to  the  nunitor 
of  residents)  might  to  adopted  as  a  reasonable  con- 
sumption requisite  for  "  domestic  purposes,"  and 
that  all  excess  consumed  sliould  V>e  considered  as 
"  non-domestic,"  but  this  dnvolves  the  necessity  of 
(at  least  periodically)  measuring  the  consumption, 
and  the  further  difficulty  of  arriving  at  a  fair  allow- 
ance for  "  domestic  "  use.  Undoubtedly  a  separation 
of  the  two  supplies  would  overcome  many  difficulties, 
both  as  regards  restriction  of  use  and  charges,  and 
the  question  how  far  such  a  proposal  could  be  carried 
out  is  perhaps  worthy  of  discussion,  even  if  it  is 
found  that  the  difficulties  of  its  adoption  prove  in- 
superable. 

3. — The  best  system  of  charging  for  "non-domestic" 
or  "extra-domestic"  supply. 

In  view  of  the  suggestions  made  in  regard  to  ex- 
tending the  application  6i  the  term  "domestic  pur- 
poses," it  is  necessary  to  ix)int  out  that  any  appre- 
ciable increase  in  the  quantity  of  water  to  to  sup- 
plied compulsorily,  and  under  the  usual  scale  of 
charge  for  "domestic  use,"  nnist  involve  a  reasonable 
increase  in  the  percentages  on  annual  (rateable)  value 
now  in  common  use.  Should  the  Legislature  move 
in  the  direction  indicated,  this  claim  would  no  doubt 
be  taken  into  consideration.  As  regards  "non- 
domestic"  or  "extra-domestic"  charges,  however, 
practice  differs  widely,  owing  to  the  fact  that  all  such 
supplies  are  optional,  and  subject  to  agreement.  The 
publication  of  "  Tables  of  Special  Cliarges,"  and  the 
power  to  refuse  such  special  or  "non-domestic"  sup- 
plies except  on  payment  of  such  published  rates, 
considerably  negatives  the  idea  of  agreement  between 
water  authorities  and  consumers,  as  it  practically 
gives  the  former  full  discretion  to  charge  as  they  may 
see  fit.  Now,  it  may  be  reasonably  urged  that  many 
"  non-domestic  "  uses  of  water  are  beneficial  to  the 
community,  as,  for  example,  supplies  to  trades  which 
may  to  attracted  to  a  particular  area  tocause  the 
charges  for  water  are  low.  Then  it  may  also  be  urged 
that  charges  for  similar  purposes  should  to  uniform 
in  any  given  district,  so  as  to  avoid  preferential  treat- 
ment to  particidar  consumers,  and  generally  it  may 
be  claimed  that  special  charges  should  have  some 
more  definite  statutory  authority  than  is  now  the 
case. 

Is  it  not  therefore  desirable  to  consider  carefully 
the  conditions  affecting  the  various  "non-domestic" 
or  "extra-domestic"  supplies,  and  as  far  as  possible 
to  classify  them  under  heads   such  as  the  following  ? — 

(a)  Those  to  to  supplied  only  by  measure; 

(6)  Those  to  be  charged  for  by  an  increase  or  de- 
crease of  the  "domestic"  scale; 

•  Model  Bill  (1914)  clause  16. 
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(c)  Those  to  be  charged  for  by  an  annual  or  quarterly 
sum ;  and 

((f)  Those  to  be  charged  for  on  other  terms — tliat  is. 
by  mutual  agreement  where  not  specifically  provided 
for  in  tbe  private  Act. 

Such  a  classification  might  be  of  general  applica- 
tion, and  thus  secure  the  advantages  of  uniformity 
and  simplicity. 

The  actual  charges  could  not,  of  course,  be  standard- 
ised; but  it  is  suggested  that  it  should  be  a  more 
general  practice  to  schedule  special  charges  to  Private 
Acts,  so  Uiat  there  could  be  no  doubt  as  to  the  charges 
being  authorised  by  statute.  To  avoid  the  incon- 
venience and  expense  of  promoting  a  Private  Bill 
when  it  was  desired  to  alter  the  charges  or  add  new 
items  to  the  list,  it  seems  to  the  authors  that  altera- 
tions of  the  special  charges  might  be  made  from  time 
to  time,  subject  to  the  approval  of  tlie  Local  Govern- 
ment Board. 

Tlie  autliors  fully  realise  the  complex  nature  of  tho 
subject,  and  that  many  of  the  suggestions  contained 
in  the  latter  ixtrtion  of  those  notes  may  appear  crude, 
impracticable,  and  perhaps  unnecessary;  but  they 
have  ventured  to  introduce  these  few  points  to  facili- 
tate discussion,  hoping  that  members,  by  their  criti- 
cisms and  suggestions,  may  supply  far  more  useful 
material  than  anything  contained  in  this  paper. 


ALLOWANCES   TO   MUNICIPAL   EMPLOYEES 
SERVICE. 


METROPOLITAN    COUNCIL    SURCHARGED. 

In  the  House  of  Commons,  on  the  8th  inst.,  the 
President  of  tlie  Local  Government  Board  was  asked 
whether  his  attention  had  been  called  to  the 
threatened  surcharge  on  the  members  of  the  Camber- 
well  Borough  Council  in  resx)ect  of  payments  to  work- 
men and  officials  who  were  serving  with  His  Majesty's 
Forces,  and  whether,  luiving  regard  to  the  fact  that 
on  the  strength  of  the  promises  mad©  to  them  work- 
men and  officials  had  l>een  encouraged  to  enlist,  he 
would  now  instruct  the  auditors  of  the  board  to  le- 
fraiin  from  threatening  any  surcharge  in  respect  of 
financial  assistance  which  was  accorded  by  local 
autliorities  to  any  of  their  employees  who  joined  the 
Colours. 

Mr.  Long  said  he  understood  an  apical  had  been. 
or  was  about  to  be,  made  against  the  surcharge,  and 
he  proposed  to  give  the  matter  his  immediate 
attention. 

Mr.  Chancellor:  Will  the  right  hon.  gentleman  aLso 
at  the  i^ame  time  make  an  inquiry  into  the  ease  of 
the  Shoreditch  Borough  Council ;  they  have  had  to 
break  this  particular  contract  with  meml>ers  of  their 
staff  who  have  joined  the  Army  in  consequence  of 
the  surcharge  ? 

Mr.  Long:  I  do  not  know  whether  I  can  promi.se 
to  look  into  every  case  myself.  An  appeal  can  be 
made:  it  lies  with  me.  As  soon  as  an  appeal  is  made 
I  will  at  once  have  the  whole  matter  looked  into. 

Mr.  Crooks:  Will  tho  right  hon.  gentleman  not 
make  a  general  order  in  connection  with  the  matter  ? 

Mr.  Long:  No,  Sir;  I  do  not  think  I  can  be  asked 
to  do  that,  because  it  is  conceivable  that  some  may 
go  far  beyond  the  promises  originally  made  or  the 
obligations  entered  into.  But  hon.  Members  may  be 
certain  that  in  my  investigations  I  shall  be  governed 
by  a  desire  to  see  that  all  promises  made  are  faithfully 
kept. 

Modernisation   of    Power   Plant    In    Factories. — Mr. 

W.  A.  Tookey,  m.i.mech.e.,  chairman  of  the  Junior 
Institution  of  Engineers,  is  to  read  a  paper  for  dis- 
cussion on  the  above  subject  on  Monday,  December 
20th,  at  7.30  p.m.,  in  the  hall  of  the  Institution  of 
Electrical  Engineers,  Victoria-embankment,  S.W.  The 
paper  will  be  of  interest  not  onl.y  to  engineers,  but  to 
factoi-y  owners  and  manufacturers  generally.  It 
alludes  to  the  waste  that  has  been  a  somewhat  usual 
feature  of  industries  hitherto,  points  out  how  savings 
can  be  made,  and  carefully  weighs  the  financial, 
industrial,  and  technical  consideration  in  a  manner 
which  can  readily  be  comprehended.  Strong  emphasis 
is  laid  upon  the  vital  importance  of  maintaining  and 
increasing  British  industry  and  enterprise  in  the  imme- 
diate future,  and  not  the  least  acceptable  portion  of 
the  paper  will  seek  to  show  how  the  State  can  do  much 
to  assist  smaller  manufacturers,  whose  lack  of  read.y 
capital  often  hinders  leal  progress.  Tickets  of 
admission  to  the  meeting  may  be  had  on  application 
to  the  Secretary,  the  Junior  Institution  of  Engineers, 
39  Victoria-street,  Westminster,  S.W. 


THE  MANUFACTURE  OF  PORTLAND  CEMENT. 


INSTITUTION    OF    MUNICIPAL    ENGINEERS     DISCUSSION. 

The  subject  of  tlie  manufacture  of  Portland  cement 
came  before  the  Institution  of  Municipal  Engineers  at 
the  recent  annual  meeting  of  that  body,  being  intro- 
duced in  a  paper  presented  by  Mr.  Horace  Boot, 
M.iNSi.c.E.,  M.I.E.E.,  past-presidcnt.  Mr.  Henry  C. 
Adams,  m.inst.c.e.,  m.i.mech.e.,  the  president,  occu- 
pied the  chair  during  the  proceedings. 

Portland  cement  as  manufactured  by  Joseph  Aspden 
in  the  eighteentJr  century  was,  said  Mr.  Boot,  in 
the  course  of  his  remarks,  a  very  different  ai-iicle 
to  that  which  would  pass  the  standard  specification 
to-day.  For  it  was  not  until  some  years  later  that 
their  wM-  ;iiiy  necessiity  for  a  inoinr  uniform  mixing 
of  tlu'  M1.L41.  ilients,  or  a  mixtun'  Ihiit  would  not  vary 
mori'  iIkui  1  ner  cent  in  the  wlide  year;  nor  was  it 
considered  necessary  to  grind  to  such  fineness,  or 
burn  the  slurry  so  thoroughly  as  was  done  to-day. 
Chemists  had  made  a  special  study  of  this,  and  in 
all  first-class  cement  tlie  proportion  of  chaJk  or  lime- 
stone to  the  silica  alumina  and  ferric  oxide  must 
never  vary  more  than  1  per  cent.  The  cement  in- 
dustry  had  been  entirely  revolutionised  by  the  use 
of  tho  rotary  kiln,  for  the  labour  employed  was 
reduced  to  a  minimum,  and  a  much  more  imiform 
and  even  burning  of  the  cement  was  possible.  Tlie 
result  was  that,  for  ferro-concrete  work,  rotary-kiln 
'  cement  was  nearly  always  specified,  and  would  com- 
mand a  higher  price  than  the  other  kind  burned  in 
brick  kilns.  With  tlie  modern  rotary  kiln,  Mr.  Boot 
added,  it  was  possible  to  nin  a  cement  works  having 
an  output  of  2,000  to  3,000  tons  per  week,  with  a 
staff  of  only  thirty  men  per  shift;  whereas  for  the 
same  output  with  the  chamber  brick  kilns  this  num- 
l>er  o'f  men  would  have  been  necessary  for  working 
the  kilns  only. 

The  Presidknt  (Mr.  Henry  C.  Adams),  in  inviting 
discussion,  remarked  that  tlie  informatioin  given  in  the 
paper  would  be  useful  to  members  in  their  dealings 
with  cement  manufacturers. 

Mr.  D.  B.  Butler,  in  proposing  a  vote  o'f  thanks 
to  the  author,  said  he  agreed  with  Mr.  Boot  that 
cement  w.as  becoming  of  the  very  greatest  import- 
ance; lie  thought  he  might  say  that  Portland  cement 
nowadays  was  almost  indispensable  to  the  modern 
engineer.  Ho  was  glad  to  know  that  visits  had  been 
paid  by  the  institution  to  various  cement  works^  for 
that  was  the  very  best  way  that  members  could  get 
to  know  the  "ins  and  outs"  and  a  knowledge  of  the 
methods  of  manufacture,  and  be  able  to  meet  the 
manufacturer  on  his  own  ground.  Mr.  Boot  had 
stated  that  it  was  not  until  sevei-al  years  after  it  was 
first  manufactured  that  there  was  any  necessity  for 
a  proper  uniform  mixing  of  the  ingredients  of  cement. 
His  own  view  was  that  the  necessity  existed,  but 
attention  was  not  given  to  the  matter.  The  cement 
obtained  from  the  Cambridge  marl  had  been  spoken 
of  as  the  nearest  approach  to  Nature's  raw  cement. 
Cement  was  made  of  this  some  years  ago,  but,  owing 
to  the  lack  of  proper  methods  of  mixing  and  blending, 
only  a  very  variable  material  was  obtained.  The  chief 
centres  of  cement  manufacture  were  the  Thames  and 
the  l\Iedway,  and  he  thought  90  per  cent  of  the  entire 
English  output  came  from  those  districts.  The  reason 
for  that  was  to  Ije  found  in  the  unlimited  supplies 
of  raw  material  in  those  two  areas;  as  Mr.  Boot 
pointed  out,  it  was  necessary  to  place  the  works  where 
the  raw  materials  were  most  available.  Another 
reason  why  such  a  .large  proportion  of  the  cement 
works  were  on  the  Thames  and  Medway  was  the 
unparalleled  water-carriage.  The  description  in  the 
paper  ot  the  dry  process  was  distinctly  brief,  although, 
of  course,  that  process  was  not  used  now  so  much  as 
it  was.  In  the  wet  process  the  material  was  not 
"always  finished,  as  Mr.  Boot  had  said,  by  passing 
the  slurry  through  wet  tub©  mills,  and  he  did  not 
think  that  the  jaw  crusher  he  had  referred  to  was 
usually  employed  for  the  crushing  of  the  clinker  from 
rotary  kilns.  The  great  advantage  of  the  rotary  kiln 
was  that  one  was  able  to  watch  the  whole  process  of 
burning  and  control  it  accordingly,  whereas  with  the 
old  intermittent  kilns,  after  the  fire  was  lit,  things 
had  more  or  less  to  take  their  chance.  Moreover,  when 
it  was  desired  to  sta.rt  the  kilns  again  the  chambers 
had  to  be  allowed  to  cool  down  before  the  men  could 
enter  them.  Mr.  Boot  was  hardly  correct  in  saying 
that  only  about  20  per  cent  of  moisture  was  added  to 
the  materials  with  the  vertical  continuous  type  of 
kiln,  because  that  amount  of  moisture  would  mean 
that,  the  raw  material  would  have  to  be  dried  before 
being   put   into   the  kiln,   for  he  was   sure   that  no 
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vertical  kiln  would  biini  material  containing  20  pei- 
cent  of  moisture.  He  had  also  said  that  rotary  kiln 
cement  was  nearly  iUways  specified  for  ferro-concrele, 
and  w'ould  command  a  higher  price  than  the  kind 
burned  in  brick  kilns ;  but  wliile  the  rotary  kiln  cement 
might  be  a  better  controlled  cement,  there  were  m 
this  country  .  a  great  number  of  intermittent  kilns 
turning  out  excellent  material.  Then,  in  dealing  with 
the  question  of  labour,  Mr.  Boot  had  stated  that  it  was 
possible  to  i-un  a  cement  works,  having  an  output 
of  from  2,000  to  3,000  tons  a  week,  with  a  staff  of  only 
thirty  men  per  sihift,  whereas  for  the  same  output 
with  the.  chamber  kilns  that  number  of  men  would 
be  necessary  for  working  the  kilns  alone.  His  own 
experience  had  shown  him  tliat  in  the  working  of 
chamber  kilns,  instead  of  thirty  men,  it  would 
be  nearer  a  hundred,  and  that  quite  thirty  men  woidd 
be  required  to  produce  1,000  tons  a  week.  Reference 
had  been  made  to  the  fact  that  rotary-kiln  clinker 
took  more  power  to  grind  than  chamber-kiln  clinker, 
and  that  reminded  him  of  tire  unsuccessful  attempts 
made  in  the  early  days  to  use  the  old  machinery  for 
the  product  of  rotary  kilns.  Different  machinery 
had  to  be  .de.s.igned,  and  the  standard  method  of 
grinding  clinker  was  now  :some  modification  of  the 
ball  and  tube  mill.  He  did  not  understand  why 
the  purchaser  should  be  expected  to  pay  more  for 
rotary-kdn  cement,  because,'  although  it  cost  more 
for  grinding,  less  labour  was  requiried.  In  his 
silos  Mr.  Boot  had  lallowed  three  or  four  weeks' 
ontput.  That,  he  thought,  was  rather  on  the  small* 
side;  it  was  more  usual  to  allow  for  six  weeks.  The 
vacuum  process  of  emptying  silos  had  its  disadvan- 
tages, he  considered,  though  he  did  not  think  it  had 
been  nuich  used  in  thi.s.  country.  The  more  usual 
method  was  the  employment  of  conveyors  running 
into  the  packing-house.  With  regard  to  the  use  of 
gypsum,  he  hoped  Mr.  Boot  had  arranged  some 
mechanical  method  of  adding  this  to  the  clinker. 
The  amount  of  gypsum  required  to  regulate  the  set- 
ting of  cement  varied  from  only  i  to  2  per  cent,  and 
where  there  was  no  regular  method  of  doing  the  work 
uneven  mixing  could  easily  result.  Mr.  Boot  had 
said  that  there  were  now  several  firms  in  this  country 
who  were  aVile  to  build  most  excellent . rotary  kilns. 
He  was  glad  of  that,  because  until  the  last  few  years 
the  Germans— and  one  Danish  firm — had  erected 
nearly  all  the  plant  of  that  kind  in  England. 

Mr.  A.  Palmer  (Greenwich),  seconding  the  vote  oi 
thanks,  asked  what  was  the  recognised  chemical 
composition  of  cement,  and  the  difference  in  time  of 
manufacture  between  the  old  and  the  modern  method. 

Mr.  W.  Wallin  (Newcastle-on-Tyne)  said  it  was 
probably  true  that,  until  they  had  heard  Mr.  Boot's 
paper,  not  25  per  cent  of  those  present  that  day  knew 
anything  of  the  process  cement  went  through  in  the 
course  of  manufacture.  It  naturally  followed  that 
the  sites  of  works  should  be  in  the  most  advantageo\is 
positions.  The  cement  industry  had  flourished  in  the 
North  of  England— on  the  Tyne,  Tees  and  Hnmber, 
but  the  manufacture  on  the  Tyne  was  almo.=jt  impos- 
sible from  the  practical  point  of  viiew,  owing  to  cost  of 
freight  on  raw  materials.  Mr.  Boot  considered  cement 
a  very  cheap  commodity,  but  there  were  many  oi 
them  who  regarded  it  as  being  very  expensive.  There 
was  one  point  the  paper  had  not  touched  upon — 
namely,  the  testing  of  cement.  That  was  very  im- 
portant. It  was  very  nice  to  see  the  makers'  tests, 
but  how  many  of  them  could  get  the  same  tests  out 
in  their  own  oifioes  ?  The  British  Standard  Specifi- 
cation, to  which  both  manufacturers  and  engineers 
had  to  work  to,  had  been  of  inestimable  benefit;  by 
adhering  to  that  one  knew  that  one  could  not  go  far 
wrong.  All  cement  that  went  on  to  the  works  upon 
which  he  was  engaged  was  tested,  and  if  they  did 
not  get  out  the  manufacturer's  test,  they  always  got 
above  the  British  Standard  Specification.  They  had 
also  to  think  of  the  British  working  man,  who 
was  not  always  too  careful,  and  they  accordingly 
had  to  allow  a  big  factor  of  safety,  just  as  they 
did  in  any  other  class  of  work.  It  had  been 
said  that  the  cost  of  cement  had  been  reduced  since 
the  introduction  of  rotary  kilns.  He  did  not  think 
it  had  to  the  user ;  in  fiK;t,  there  had  been  a  very 
large  increase. 

Mr.  CiTTLER:  What  is  the  cost  of  production  per 
ton  at  the  works  ?    (Laughter.) 

The  President,  in  closing  the  discussion,  observed 
that  while  otxe  could  rely  on  manufacturers  turning 
out  cement  fit  to  use,  on  all  works  of  any  magnitude  he 
always  provided  for  cement  to  be  tested  by  a  recog- 
nised expert.  The  samples  were  always  taken  when 
the  cement  came  to  hand,  and  the  results  were  avail- 
able before  it  was  required  in  the  work, 

The  vote  of  thanks  was  carried. 


Mr.  Boot,  in  reply,  said  he  hoped  he  had  brought 
out  clearly  the  importance  of  tlie  uniform  mixing  of 
cement.  Wheno  one  had  large  clumps  of  clinker  it 
was  quite  usual  to  break  it  up  before  grinding.  Of 
course,  in  the  case  of  rotary-burnt  clinker  the  jaw 
crusher  was  not  required.  He  was  surprised  that 
Mr.  Butler  considered  the  merits  of  rotary-burnt 
clinker  cement  and  chamber-burnt  clinker  cement  to 
be  equal.  He  thought  one  of  the  conditions  engineers 
required  for  reiniforced-concrete  work  was  that  rotary- 
burnt  clinker  cement  should  be  used,  and  not  the 
chamber-burnt  kind.  With  rotary-burnt  clinker  one 
was  certain  to  get  a  good  material,  but  it  was  not 
so  with  tlie  othei'.  He  thought  Mr.  Butler  would 
find  that  when  tenders  were  invited  for  the 
carrying  out  of  ferro  -  concrete  work,  rotary- 
burnt  clinker  cement  was  nearly  always  in- 
sisted upon.  Mr.  Butler  did  not  see  why  more 
should  be  paid  for  the  rotary-kiln  than  for  the 
chamber-kiln  cement,  but  the  fact  remained,  as  he 
could  prove,  that  higher  prices  were  being  obtained. 
As  an  engineer  designing  works,  he  should  like  to 
be  able  to  agree  that  a  capacity  of  three  or  four  weeks 
for  the  silos  was  insufficient;  but  one  had  to  remem- 
ber that  the  cost  O'f  the  silos  formed  a  very  large  pro- 
portion of  the  cost  of  the  works :  one  had  to  fix  a 
minimum,  and  decide  upon  something  between  that 
and  what  one  would  like  to  provide  for.  That  was 
what  they  had  done  in  their  particular  case,  and  the 
storage  capacity  they  had  arranged  was  certainly 
equal,  i'f  not  above,  tire  capacity  of  other  plants  in  the 
country.  The  silos  would  store  something  like  10,000 
tons  Cf  cement.  In  regard  to  unloading,  in  some 
works  it  was  usual  to  have  a  hopper-bottom  to  the 
silos,  but  that  increased  the  cost  of  the  silo  by  about 
33^  per  cent,  and  it  had  been  found,  moreover,  that 
with  the  ordinary  hopper-liottom  the  cement  arched 
badly,  and  had  to  )>e  prodded  constantly  to  make  it 
flow  properly.  So  it  was  a  question  whether  the 
hopper-bottom  design  of  silo  for  cement  was  altogether 
the  best ;  in  his  opinion  the  best  arrangement  was  pro- 
bably some  form  of  vacinim  process  for  eniiitying,  such 
as  he  had  described.  It  had  a  great  many  advantages, 
one  being  that  it  made  no  dust  whatever.  There  was 
another  method,  a  portable  screw  conveyer,  which 
was  very  largely  used  for  grain,  and  was  most  suc- 
cessful, and  he  saw  no  reason  why  that  should  not 
be  employed  for  cement.  Special  arrangements  had 
been  made  for  the  mixing  of  gypsum  with  the  clinker. 
Mr.  Wallin  was  quite  right  in  saying  that  many  of 
the  cement  works  in  the  North  of  England  were  either 
shut  down  or  not  working  at  tlieir  full  capacity,  but 
he  thonght  he  would  find  on  inquiry  that  there  were 
definite  reasons  for  that.  Tliere  were  several  cement 
mills  being  designed  to-day  in  the  North  of  England, 
not  far  from  the  Tyne.  Mr.  Cutler  asked  for  the 
cost  of  production  per  ton.  He  would  probably  be 
able  to  give  that  when  the  works  were  running. 
(Laughter.) 


Buckingham  Rural  Roads  Upkeep, — A  proposition 
"  That  the  council  employ  no  labour  on  the  roads  for 
the  time  being,"  which  was  partl.y  discussed  at  the 
last  meeting  of  the  Buckingham  Rural  District 
Council,  was  fiTially  considered  in  committee.  It  was 
eventually  decided  to  retain  four  of  the  nineteen  men 
emplo.yed  on  the  roads — one  for  each  of  the  four  sub- 
districts. 

Arbroath  Public  Baths. — Deducting  sums,  amount- 
ing to  £7,600,  received  from  Mr.  Andrew  Carnegie  and 
Mr.  Alexander  Balfour,  of  Inchock,  there  was  a 
deficiency  of  £1,019  upon  the  cost  of  Arbroath  public 
baths,  which  were  completed  recently.  At  the  town 
council  meeting  last  week  it  was  announced  that  Mr. 
Balfour  had  subscribed  a  further  sum  of  1,000  guineas, 
thus  wiping  off  the  deficiency. 

Pile  Drivers  and  Pumps. — A  booklet  illustrating 
the  McKieman-Terry  patent  hammers  for  pile  driving 
has  been  issued  by  the  British  Steel  Piling  Company. 
Dock  House,  Billiter-street,  London.  E.G.  These 
hammers  are  double  acting.  They  can  be  operated 
with  either  steam  or  compressed  air,  and  in  changing 
from  one  power  to  the  other  nio  adjustment  of  any 
sort  is  necessary.  We  gather  that  no  pile-driving 
frames  are  necessary  with  the  small  sizes,  nor  abso- 
lutely necessary  with  the  heavy  ones,  and  the  ham- 
mers  can  be  operated  suspended  from  a  crane,  shear 
legs  or  scaffold  pole,  the  motive  power  being  led  to 
the  hammer  by  means  of  a  flexible  hose  and 
couplings.  The  hammers  rest  on  the  pile  all  the  time. 
.Another  booklet  issued  by  the  same  firm  ilhi.strates 
the  "Zenith"  petrol  motor-driven  centrifugal  dredge 
and  water  pumps. 
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Association  of  IVlanagers  of  Sewage  Disposal  Works. 

ANNUAL   GENERAL   MEETING   IN    LONDON. 


As  reporled  in  these  cokiums,  two  jjaxjei's,  "  The 
Work  Done  at  Sal  ford  by  Uie  Activaited  Sludge  Pro- 
cess," by  Mr.  \V.  H.  Duckworth,  f.c.s.j  and  "  Recent 
Improvements  in  the  Construction  of  Cultivation 
Tanks,"  by  Mr.  W.  D.  Seott-Moucrieff,  m.i.mech.e., 
F.K.S.I.,  past-president,  were  submitted  at  the  recent 
annual  general  meeting  of  tlie  Association  of  Managers 
of  Sewage  Disposal  Works.  Mr.  Soott  -  Moncrieff' s 
paper  was  reproduced  in  our  issue  of  last  week,  and 
that  of  Mr.  Duckworth  wiJl  appear  next  week. 

The  President  (.Dr.  Sidney  Barwise),  in  opening 
the  discussion,  observed  that  what  had  struck  him 
about  the  scheme  described  by  Mx.  Duckworth  was, 
if  it  proved  a  commercial  ix)ssibility,  its  immense 
advantage  iu  districts  where  filtration  involved 
pumping.  If  sewage  could  be  purified  without  any 
fiito-ation  whatever,  it  woiUd  obviate  the  necessity 
of  pumping  the  sewage  on  to  the  filters.  Of  course, 
pumijing  in  the  air  involved  a  certain  amount  of 
motive  power,  but  nothing  like  that  required  for 
sewage  ijumping.  The  scheme  seemed  to  be  elastic, 
but  he  should  like  to  know  the  quantity  of  air  intro- 
duced, for  the  cost  would  deijend  largely  on  that. 

Lieut. -Colonel  Jones,  v.c.  :  As  one  who  had  always 
Ijelieved  in  aeration  as  being  a  very  vaLuable  element 
in  sewage  i>urification,  he  had  listened  to  the  paper 
with  great  interest,  but  he  was  not  prepared  to  dis- 
cuss the  question  to-day.  Air.  Duckwo<rtii  had  placed 
the  subject  before  them  in  a  very  clear  manner. 
They  all  knew  him  (the  speaker)  as  an  advocate  of 
land  irrigation  from  the  first;  he  had  not  given  up 
that  opinion,  but  it  was  laying  by  until  Mr.  Lloyd 
George  got  tlirough  liis  Bill  to  enable  sanitary  autho- 
rities to  acquire  land  necessary  for  their  purposes. at 
a  reasonable  market  rate.  The  war  had  thrown  all 
these  things  into  the  shade,  but  he  believed  it  would 
come  in  time,  and  tliat  future  generations  would 
prefer  the  natural  method  of  sewage  purificalioiii  to 
the  very  best  artificial  process.  Fot  years  it  had 
lieen  Impossible  for  any  engineer  to  give  a  definite 
estimate  of  the  cost  of  the  laest  plan  for  sewage  dis- 
ix>sal,  because  he  could  not  estimate  llie  expense  of 
acquiring  the  necessary  land.  It  was  the  uncertainty 
as  much  as  the  cost  which  stood  in  tlie  way  of  sani- 
tary authorities  adopting  a  laud  scheme,  and  it  was 
everyone's  object  to  do  with  as  little  land  as  possible. 
Now  came  the  present  experiments,  and  he  hojjed 
they  would  be  completed  with  care  and  attention  to 
detail,  and  have  good  resvilts.  But  in  the  end  he  did 
not  believe  they  would  beat  land  treatment,  for  land 
questions  would  come  to  the  front  again  after  the 
war,  l>ecause  more  food  must  be  grown  iu  tliis 
country. 

Mr.  J.  B.  Barford  (Maidenhead)  said  two  points 
in  Mr.  Duckworth's  valuable  paper  would  strike  them 
all.  They  must  have  been  impressed  with  the  great 
difhculty  which  tlie  Salford  sewage  presents,  because 
of  the  large  quantity  of  trade  waste  which  had  to  be 
dealt  with.  Those  difficulties  had  been  tackled,  and 
the  results  were  eminently  encouraging,  not  only  in 
regard  to  domestic  sewage,  but  al.so  as  to  trade  waste. 
The  paper  would  encourage  many  managers  to  con- 
sider the  scheme,  because  they  were  not  all  at  work 
in  manufacturing  districts.  Still,  they  had  various 
kinds  of  sewage  to  deal  with,  and  the  River  Boards 
watched  them  closely  to  see  that  they  did  purify  the 
sewage,  and  :t  might  be  possible  for  them  to  adopt 
the  .Salford  .system.  Hence  the  association  would 
be  grateful  to  Mr.  Duckworth,  and  when  the  war  was 
over  they  would  proliably  hear  more  from  him  as  to 
the  difficulties  lie  had  had  to  encounter  and  the  things 
that  had  held  back  the  exijeriments. 

Mt.  W.  D.  ScoTT-MoNcniEPF  said  he  thought  the 
method  de.scril>ed  by  Mr.  Duckworth  was  a 
courageous  effort  to  deal  with  sewage  purification  on 
lines  which,  speaking  with  a.  good  many  years'  expe- 
rience, he  considered  to  l>e  perfectly  reasonable  and 
coherent.  What  did  occur  in  this  treatment  ?  They 
had  the  formation  of  a  certain  amount  of  sludge, 
which  was  due  to  changes  wliich  had  occurred  in  the 
.sewage  as  a  result  of  the  treatment.  From  a  prac- 
tical point  of  view,  how  must  they  regard  that 
sludge  ?  In  the  nature  of  tilings  it  was  a  food  supply 
from  a  vast  colonisation  of  micro-organisms,  as  all 
knew  who  were  associated  with  the  mineralisation  of 
organic  matter.  The  sludge  containing  this  vast 
numter  of  organi.sms  was  aerated ;  the  effect  of  that 
brought  certain  obvious  advantages,  one  that  it  broke 


up  tlio  organic  iiiuttei-.  A  great  disadvantage  of  the 
colloidal  condition  was  that  the  pa,rticles  adhered, 
and  there  was  therefore  an  unfavourable  condition 
for  treatment  or  contact  with  tlie  organisms  that  did 
tlie  work.  Here  the  sludge  was  thrown  into  a  ttoc- 
culent  condition,  due  to  aeration.  The  disturbance 
due  to  tlie  aeration  allowed  a  survival  of  the  aerobic 
organisms,  and  this  was  probably  due  to  the  presence 
of  oxygen.  The  process  was  perftctly  intelligible. 
Having"  got  this  favoui-abl.'  ^'nml  iiou  for  further 
oxidisation,  there  came  the  jum  :r  il  nnestion  of  how 
far  this  affiected  the  total  aiiHiinii,  nl  icsidual  sludge, 
which  was  always  a  standing  ditliculty;  and  the 
second  point  wias  whether  the  cost  of  producing  this 
final  purification  was  or  was  not  prohibitive.  They 
all  knew  tlie  difficulty  of  making  a  fair  estimate  of 
the  cost.  The  question  was  whetlier,  after  all,  this 
process  was  not  the  long  way  round.  In  his  own 
paper  this  matter  was  dealt  with — the  establishing 
of  favourable  oonditions  for  the  nitrifying  organismiS. 
They  had  had  tlie  startling  results  obtained  from 
downward  filtration,  not  with  any  particular  sewage, 
but  in  general  terms ;  these  results  were  effected  in 
a  very  short  time — not  nine  hours  or  so,  but  in  a  few 
minutes.  That  tact  had  been  confirmed  by  a  wide 
experience,  and  he  did  not  think,  as  practical  men, 
they  should  overlook  them.  The  results  were 
obtained  by  the  action  of  gravity,  which  co-st  nothing, 
and  the  method  was  efficient  and  extraordinarily 
rajiid.  But  he  did  not  Wiish  them  to  ignore  the  im- 
portance of  the  Salford  experiments,  whicli  he  hoped 
v\ould  have  every  success,  for  they  might  well  prove 
llie  salvation  of  the  city,  so  far  as  sewage  treatment 
was  concerned. 

The  President  (Dr.  Sidney  Barwise)  observed  that 
in  the  Canadian  Eiujinctr  there  had  appeared  a 
diagram  giving  the  cost  of  sludge  treatment  by  a 
somewhat  similar  process  to  that  tried  at  Salford. 
Mr.  ScottrMoncrieff  had  referred  to  the  question  ol 
cost,  and  the  important  point,  as  alTeady  stated,  was 
whether  the  sewage  of  a  district  was  high  enough  to 
go  on  the  filters  by  gravitation.  If  sewage  could  be 
nitrified  by  pumping  air  through  it,  and  the  cost 
was  le.ss  than  pumping  up  the  sewage,  then  there 
would  be  an  advantage.  But  they  had  no  figures  as 
to  the  cost  at  present. 

Dr.  S.  RiDEAL  thought  they  ought  to  look  at  the 
paper  from  the  point  of  view  of  the  work  that  was 
meant  to  be  done  by  the  oxygen  in  the  air.  Years 
ago  they  learned  from  the  Royal  Commission  on 
Sewage  Disposal  that  sewage  had  to  be  purified  from 
the  susiiended  matter  in  it,  and  by  the  oxidisation 
of  the  effluent.  Those  were  the  two  determining 
factors.  Tlie  commission  also  showed  that  oxidisa- 
tion could  be  effected  eitlier  by  means  of  land  treat- 
ment, artificial  filtration,  or  by  the  dilution  method. 
Hence  they  had  to  consider  how  much  oxygen  was 
required  to  do  the  work.  Oxygen  existed  in  the  air, 
in  river  water,  in  the  land,  and  in  filter-beds,  and 
the  problem  was  to  find  the  best  and  cheapest  way 
to  introduce  the  oxygen  to  the  sewage.  Tables  were 
given  to  show  the  volume  of  water  to  be  allowed  for 
the  purification  of  sewage,  provided  the  suspended 
matter  was  removed.  T^ake  crude  sewage  and  mix  it 
wilth  300  volumes  of  water — the  Royal  Coniniission 
figure — ^and  the  oxygen  in  the  water  was  able  to  bring 
about  sedimentation,  and  was  capable  oi  dealing  with 
the  sewage  without  any  method  of  purification  what- 
ever, provided  there  were  no  solids  in  it.  Replace 
the  300  volumes  of  river  water  with  ten  volumes  of 
air,  and  it  might  have  been  jiossible  for  the  conim's- 
sion  to  have  said  that  crude  sewage,  after  the  re- 
moval of  suspended  matter,  if  mixed  with  ten  volumes 
of  air,  would  be  .sufficiently  purified.  From  what 
they  had  seen,  the  activated  sludge  process  brought 
about  a  remarkable  removal  of  solids,  and  there  was 
a  sharp  line  of  demarcation  between  solids  and 
effluent.  So  tliat  the  process  gave  them  a  means 
of  bringing  the  sludge  into  such  a  form  that  it  coidd 
be  dealt  with  liy  other  means,  and  gave  them  an 
effluent  sufficiently  clarified  to  allow  it  to  be  mixed 
with  a  large  volume  of  river  water.  The  point  to 
consider  was  how  the  oxygen  oi  the  air  could  be 
efficiently  mixed  with  the  sewage.  If  the  oxygen 
really  did  oxidise  the  sewage,  then  the  bubbles  of 
gas  that  came  from  the  activated  sludge  at  the  top 
of  the  tank  ought  to  be  entiirely  devoid  of  oxygen, 
and  should  >>o  merely  nitrogen.    The  air  should  be 
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blown  tlu-ougli  the  sewage  at  such  a  rate  that  the 
whole  of  the  oxygen  was  fixed  or  utilised.  If  not, 
and  oxygen  did  escape,  tJie  metliod  was  not  an  eco- 
nomical one,  for  more  air  would  be  pumped  in  than 
was  theoretically  needed.  This  at  once  brought  them 
to  the  vital  question  of  cost.  Tlie  i^roblem  was  one 
which  had  to  be  very  carefully  considered  as  a  whole 
before  they  could  pass  any  final  judgment  on  the 
process.  He  had  not  yet  seen  it,  but  he  thought  that 
the  amount  of  oxygen  intixiduced  in  this  way  in  the 
form  of  lair,  and  tlie  amount  given  by  the  Eoyal  Com- 
mission in  river  water,  would  be  interesting. 

jNIr.  W.  M.4KEPEACE  (Stoke-on-Trent)  paid  a  tribute 
to  the  active  work  for  the  assO'Ciation,  carried  out  for 
so  long,  iDy  Colonel  Jones,  Mr.  Scott-Moncrieff,  and 
Dr.  Rideal,  and  suggested  that  the  Salford  process 
was  really  a  new  feature  of  an  old  proijosal.  The  re- 
sults obtained  were  certainly  encouraging  to  those 
engaged  in  the  work  of  sewage  disixisal.  It  had  been 
developed  very  much  by  Mr.  Ardern  and  Mr.  Lockett, 
and  he  thouglit  it  was  distinctly  a  move  in  the  right 
direction.  He  believed  eventually  it  would  be  proved 
to  be  not  only  an  efficient  method,  but  also  an  eco- 
nomical one  as  soon  as  they  got  over  certain  little 
mechanical  details  which  at  this  stage  were  against 
development.  He  thought,  too,  that  it  answered  the 
problem  ol  speeding  up  bacteria  beds.  According  to 
Mr.  Soott-Moinerieft,  once  gravitation  was  started  it 
cost  nothing;  the  same  tiling  could  be  said  of  the 
air,  as  «oon  as  it  was  released  at  the  bottom  of  the 
tank  it  cost  notliing  to  pass  tbroijgh  the  sewage. 
Under  all  tlie  circumstances  he  was  hopeful,  and 
fairly  confident,  that  they  would  be  shortly  making 
a  distijiict  advance  in  the  metiiod  of  final  purifica- 
tion of  sewage  by  bacterial  means. 

Mr.  P.  Gaunt  (Macclesfield)  thought  the  question 
of  temperature  would  prove  of  some  importance.  Mr. 
Duckworth's  i-ecord  of  51  deg.  was  exceijtional ;  his 
own  temi>eratui'e  was  nearer  to  44  or  45  deg.  It  was 
possible,  too,  that  there  was  a  waste  of  air,  and  no 
statement  had  been  given  them  as  to  tllie  actual 
quantities  used.  He  did  not  think  that,  as  a  chemist, 
Dr.  Rideal  woidd  expect  any  process  to  be  quite  so 
complete  as  he  suggested  in  his  concluding  remarks. 

Mr.  J.  Lamb  (Worcester)  emphasised  the  importance 
of  the  results  obtained  in  the  continuous  process,  a 
matter  which  was  of  special  "interest  in  his  own  di.s- 
trict  in  view  of  the  plant  now  being  put  down. 

The  President  (Dr.  Sidney  Barwise)  said  that  the 
activated  sludge  process  was  the  l.iiggest  movement 
they  had  had  since  percolating  filters  knocked  con- 
tact beds  out.  Mr.  Duckworth  would 'probably  tell 
them  that  he  'had  not  measured  the  quantity  of  air 
introduced,  and  doubtless  it  was  an  unnecessarily 
large  amount.  As  Dr.  Rideal  had  pointed  out,  there 
was  the  theoretical  amomit  of  oxygen,  but  they  also 
wanted  the  mechanical  effect  of  stirring  up.  One 
thing  he  could  never  understand  was  how  the  Royal 
Commission  came  to  the  conclusion  tliat  there  was 
no  river  in  England  long  enough  to  effect  its  own 
purification.  That  had  stopped  experiments  in  this 
country  for  twenty  years.  He  tendered  tlie  thanks- 
of  the  meeting  to  the  readers  of  tlie  iiapers. 

Mr.  Duckworth,  in  acknowledgment,  explained 
that  at  Salford  they  had  not  measured  the  quantity 
of  air  used,  but  they  were  putting  in  meters.  Latea' 
on  tliey  would  know  exactly  what  they  were  using. 
The  experimeints  were  being  carried  on  with 
the  object  of  proving  both  systems.  It  had  been 
thought  at  first  that  a  continuous  flow  was  impossilile 
of  achievement,  but  they  had  been  dealing,  as  he  had 
explained,  with  from  30,000  to  60,000  gallons,  with  a 
daily  capacity  of  18,000.  No  doubt  they  were  stUl  a 
long  way  from  doing  all  that  was  necessary  or  pos- 
sible. They  had  not  yet  tried  revolving  arms,  and 
it  was  to  be  remembered  that  the  plant  they  were 
using  was  designed  for  other  work  than  that  to  which 
it  was  being  put.  The  lowest  temperature  recorded 
was  51  deg.,  and  the  results  had  been  very  good 
during  January  to  April,  w'hen  the  weather  coidd  he 
expected  to  be  severe.  They  had  reduced  the  blowing 
in  the  fill  and  draw  tank  from  three  to  two  hours, 
and  from  two  to  one  and  a-half.  Personally,  he  re- 
liarded  the  activated  sludge  process  as  the  most  hope- 
ful thing  in  the  sewage  line.  He  could  not  deal  with 
Dr.  Rideal's  question  as  to  the  air  bubbles;  to  him 
that  point  seemed  more  academic  tlian  practical.  All 
the  facts  suggested  that  they  could  reduce  the  air 
largely  and  still  get  reliable  results.  They  had  not 
yet  touched  the  sludge  jiroblem  ;  he  was  not  a  farmer, 
but  in  an  expcTiment  with  potatoes  he  got,  with  horse 
manure  34  lb.,  and  with  activated  sludge  74  lb. 

Mr.  Scott-Moncriefp  also  replied  briefly  to  some 
of  the  points  raised. 


INSTITUTION  OF  WATER  ENGINEERS. 


WINTER    GENERAL    MEETING    IN    LONDON. 

The  twentieth  w.;nter  general  meeting  of  the  Insti- 
tution of  Water  Engineers  was  held  at  the  apartments 
of  the  tTpnlnL'ieal  Society,  Burlington  House,  W.,  on 
Satiiid.iy  l:i-i.  All  V><;\k.  Wm.  McCnllough  (Belfast), 
th.'  lii.v-iiluiil.  \\a.-  Ill  tlie  chair,  and  there  were  also 
present  Messrs.  11.  C.  Adams  (London),  H.  W.  Apted 
(Richmond),  T.  Ball  (Snodland),  A.  B,  E.  Blackburn 
(Sunderland),  W.  T.  Burgess  (Londoai),  G.  F.  Carter 
(Croydon),  S.  C.  Chapman  (Torquay)  W.  Clemence 
(Waiton-on-Thanies),  A.  H.  Cooper  (Wey  'Valley) 
J.  Dewhiist  (Chelmsford),  F.  Dixon  (Ashton-under- 
Lyne),  G.  T.  Edwards  (Leicester),  P.  Griffith  (West- 
minster), seeretary,  H.  C.  Head  (Winchester),  H.  Ash- 
ton  Hill  (South  Staffordshire),  W.  Jenkins  (London), 
D.  Kiteliiiieiiiaii  (Soulhamptonl,  H.  Lapworth  (West- 
iiiiii-len.  11.  A.  J.te-  (Biimiiiyliaiii).  W.  Matthews 
('\\'e^tniiiistei  I.  T.  Mnlvneux  (Stockport),  C.  B.  Newton 
(Hull),  C.  VV.  S.  Oldham  (Ipswich),  A.  W.  Oke  (South- 
ampton), J.  S.  Pickering  (Cheltenham),  H.  Preston 
(Grantlnun),  C.  H.  Priestley  (Cardiff),  C.  Clemesha 
Smith  (Wakefield),  T.  M.  Thomson  (Tonbridge),  A.  C. 
Walker  (Reigate),  and  W.  \\Tiitaker  (London). 

Mr.  Percy  Grikfith,  secretary,  read  the  minutes 
of  the  ordinary  summer  meeting,  held  in  London, 
and  they  were  confirmed. 

The  President  expressed  his  pleasure  at  seeing  so 
large  an  attendance,  in  view  of  the  existing  condi- 
tions, and  said  that  no  doubt  the  reason  why  it  was 
not  larger  was  that  many  members  were  serving  with 
the  Forces. 

Messrs.  G.  T.  Edwards  and  W.  R.  Jenkins  were 
elected  scrutineers  of  tlie  ballot  for  the  election  of 
the  council  for  the  year  1916-17. 

The  result  of  tlie  ballot  was  announced  as  follows:  — 

President:   Mr.  F.  W.  McClillough  (Belfast). 

Vice-presidents :  Messrs.  A.  B.  E.  Blackburn  (Sun- 
derland) and  S.  0.  Chapman  (Torquay). 

Ordinary  INIembers  of  Coamcil :  Messrs.  J.  C.  Bar- 
rowclougli  (Batley),  F.  J.  Dixon  (Ashtonrunder-Lyne), 
H.  C.  Head  (Winchester),  C.  B.  Newton  (Hull), 
H.  Preston  (Grantham),  C.  H.  Priestley  (Cardiff), 
C.  H.  Roberts  (Aberdeen),  E.  J.  Silcock  (Leeds  ajid 
Westminster),  H.  W.  Woodall  (Bournemouth),  and 
\V.    Matthews  (Westminster). 

Siilisequently^  on  the  motion  of  Mr.  Blackburn, 
seconded  liy  IVIr.  Priestley,  a  vote  of  thanks  was 
passed  to  tlie  scrutineers. 

The  President,  on  behalf  of  the  council,  moved : 
"  That  Messrs.  Wood.  Drew  &  Co.  be  and  are  hereby 
appointed  auditors  to  the  institution  for  the  year 
1916  at  a  fee  of  five  gurineas.  and  that  Messrs.  Arthur 
■yalon  and  William  James Eaines  Binnie,  b.a.oantab., 
be  and  are  hereby  elected  honoiai-y  auditors  to  the 
institution  for  the  same  period." 

Mr.  A.  B.  E.  Blackburn  seconded  the  motion,  and 
it  was  carried. 

A  paper  entitled  "  Notes  on  the  Definition  of  the 
term  '  Domestic  Purjioses '  in  General  and  Private 
Water  Acts,"  which  is  reproduced  on  another  page 
of  this  issue,  was  afterwards  submitted  bv  Messrs. 
A.  B.  E.  Blackburn  (Sunderland)  and  Percy  Griffith 
(Westmilnster). 


Northampton  Polytechnic  Institute. — The  annual 
prize  distribution  will  take  place  to-morrow  (Saturday) 
afternoon. 

Salt  for  Clearing  Snow. — During  the  last  two  years 
the  work  of  clearing  the  streets  of  Binningham  after 
a  snowstorm  has  been  facilitated  by  the  use  of  salt, 
and  the  public  works  department  of  the  corporation 
liave  ai-ranged  to  ad(j])t  similar  measures  this  season. 

Portable  Water  Sterilisers. — We  have  received  from 
the  Lawrence  Patent  Water  Softener  and  Steriliser 
Company,  Limited,  Parliament  Mansions,  London, 
S.W.,  particulars  of  "  The  Warden  "  portable  water 
steriliser,  an  apparatus  by  which  it  is  possible  to 
obtain,  without  storage  being  required  for  the  treat- 
ment, 30  gallons  of  sterilised  and  palatable  water  per 
hour.  The  apparatus  is  automatic  in  action  and  self- 
contained,  and  can  be  quickly  got  into  operation  and 
stopjied,  without  time  being  taken  up  in  assembling 
or  discomiecting  parts.  It  also  provides  for  a  supply 
of  hot  sterilised  water  if  required.  The  apparatus 
occupies  only  a  small  space,  about  18  in.  by  12  in.  by 
3  ft.  high.  It  is  intended  primarily  for  the  use  of 
troops  in  the  field,  but  it  should  be  of  the  greatest 
value  to  contractors  abroad  carrying  out  operations 
over  extensive  distances  in  unjiopulated  country,  and 
for  expeditions,  or  in  temporary  concentration  camps. 
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OLD    STUDENTS'    SOCIETY:    PRESIDENTIAL    ADDRESS. 

An  inteie:^l;iig  adilies,-,  was  delivered  vesleiday  li\ 
.Ml-.  Henry  Cliarles  .\dams,  m.inst.c.e.,  M.i.iiEt'H.i:.. 
on  assuming  the  duties  of  president  of  the  Crystal 
PaUvce  Old  Students'  Socie.ty,  the  occasion  )>eing  the 
annual  meeting  of  that  liody. 

After  returning  thanks  for  his  election,  Mv.  Adams 
said:  — 

The  Crystal  Palace  School  of  Practical  Engineering 
is  our  l>ond  of  union,  and  we  all  look  back  with 
p!eas.ure  on  the  years  we  spent  so  profitably  inider 
the  sJiadow  of  the  •'  South  Tower."  From  the 
announcements  that  have  been  made,  and  from  the 
rumours  that  have  been  afloat,  you  will  not  be  sur- 
l>rised  to  hear  that  some  fundiiniental  changes  are 
to  1^  made  in  the  relations  of  the  Engineering  Sohool 
to  tlie  Crystal  Palace  trus.tees,  who  are  the  successors 
of  the  old  Crystal  Palace  Company.  It  is  incon- 
ceivable that  after  an  honourable  life  of  forty-two 
years  such  a  vigorous,  useful  and  self-supporting 
institution  sliould  be  allowed  to  cea.se  its  existence. 
and  it  is  tlierefore  with  the  greatest  relief  and  plea- 
sure that  we  learn  that  Mr.  J.  W.  Wilson  has 
arranged  to  continue  tlie  school  upon  his  own  respon- 
sibility. Under  the  sole  control  of  such  an  expe- 
rienced engineer  and  eminent  teswher,  we  have  every 
confidence  that  the  school  will  not  only  maintain,  but 
increase  its  already  high  reputation.  When  it  is 
lx>rne  in  mind  that  considerably  more  than  •J.WM) 
students  have  received  some  part  of  their  training 
in  the  Crystal  Palace  School  of  Priictical  Engineering 
it  wiU  be  apparent  how  great  an  influence  Mr.  J.  W. 
Wilsoji  and  Mr.  Maurice  Wilson,  and  their  father 
before  thejn,  have  had  in  guiding  the  current  of  engi- 
neering practice,  not  only  of  this  country,  but  of  tlie 
whole  world.  It  is  consequently  a  matter  of  con- 
siderable gratification  to  us  i^rsonally,  and  it  shoxild 
l>e  of  interest  to  the  jiublic  generaUy,  to  learn  that. 
notwithst;uiding  the  vicissitudes  through  which  the 
Cry.stal  Palace  has  passed,  there  is  no  inteintion  and 
no  probability  of  the  Engineering  School  being  brought 
to  an  abrupt  termination,  whatever  may  hapi>en  to 
the  Palace  itself. 

As  affording  opportunity  and  place  for  meeting  after 
leaving  the  school,  our  society  hivs  played  a  useful 
fiart  during  the  twenty-one  years  it  has  been  estab- 
lished. Owing  to  the  present  national  conditions,  the 
fact  of  our  having  reached  our  "  majority  "  has  not 
been  celebrated  in  the  manner  we  would  otherwise 
have  liked,  and  for  the  same  rea.=on  the  council  have 
determined  to  abandon  the  usual  annual  dinner  and 
other  social  functions. 

VALUE   OF   ENGINEERING    KNOWLEDGE. 

.Although  membership  of  the  society  is  only  open 
to  old  students  of  the  Engineering  School,  we  do  not 
claim  to  be  an  engineering  society,  or  perhaps  I 
should  say  a  society  of  engineers,  because,  for  one 
thing,  some  of  our  members  are  following  commercial 
careers;  while,  for  another,  we  meet  for  social  inter- 
course rather  than  lo  discuss  professional  topics. 
Tlie  success  which  our  former  colleagues  have  achieved 
in  the  commercial  world  lead  one  to  consider  the 
extent  to  which  it  may  be  due  to  their  engineering 
training ;  and,  further,  whether  a  partial  engineering 
training  would  not  be  beneficial  to  all  men,  no  matter 
what  occupation  they  may  projwse  to  follow  up. 

Every  convenience,  necessity  or  luxury  of  the 
present  day  bears  the  imprint  of  the  engineer  on  its 
design,  or  necessitates  the  services  of  the  engineer 
in  its  construction  or  manufacture,  or  in  the  means 
wliich  have  made  its  production  possible.  Brought 
thus  into  intimate  touch  with  engineering  matters 
from  the  cradle  to  the  grave,  it  follows  that  a  man 
with  even  a  slight  knowledge  of  the  practice  i's  better 
able  to  understand  what  he  sees,  and  is  more  com- 
petent to  judge  the  merits  of  any  project  that  may  be 
put  before  liim.  The  effects  of  a  scientific  training 
go  decider  tlian  this,  however.  With  all  respect  for 
the  advantages  derived  by  the  standardisation  of 
details,  the  individiial  learns  that  indiscriminate 
copying  must  be  avoided,  and  that  merely  because  a 
scheme  or  a  design  is  successful  in  one  place,  there 
is  no  assurance  it  will  be  successful  in  another  where 
the  cir<iumstances  and  conditions  are  different.  He 
finds  that  there  may  Ijc  half-a-dozen  .solutions  of  a 
given  problem,  and  his  training  will  guide  him  to 
tlie  proijer  selection.  Tlie  importance  of  accuracy 
and  attention  to  the  minutest  detail  will  be  ingrained 
in  his  mind.    He  will  have  a  good  i)erception  of  what 


is  essential  and  what  superfluous,  and  will  realise 
that,  however  alluring  a  project  may  appear,  it  will 
lie  futile  unless  founded  on  Uie  immutable  laws  of 
science.  Other  points  might  be  mentioned,  but 
[iroliably  sufficient  has  bean  said  to  sliow  that  there 
are  general  connnercial  advantages  to  be  derived  by 
undergoing  a  course  of  scientific  training. 

ENGINEERS    AND    THE    WAR. 

It  will  be  seen  from  our  annual  report  that  some 
2<J0  old  students  are  known  to  have  joined  His 
Majesty's  Forces.  As  at  has  not  been  possible  to 
keep  in  touch  with  more  than  half  of  those  who  have 
passed  through  the  school,  it  is  probable  that  tlie 
number  is  actually  much  greater.  Many  of  the  older 
students  have,  however,  passed  the  limit  of  age  when 
they  c;ui  render  service  in  the  fighting  line,  and  it 
is  to  l>e  regretted  that  the  Government  has  not  seeai 
its  way  to  have  organised  a  more  general  use  in  a 
professional  capacity  of  the  senior  niembers  of  the 
oivil  engineering  prufession,  A  few  favo'ured  or  fortu- 
nate  individuals  have  been  retained  to  design  and 
carry  out  cojistructive  works,  but  the  vast  majority 
of  civil  engineers  in  jirivate  practice,  and  architects 
as  well,  have  been  hardly  hit  by  the  war.  It  is  said 
that  professional  Services  have  been  offered  gra- 
tuitously by  a  siifRcient  number  of  engineers  to  cope 
with  all  the  Government  work  there  is  to  do.  If  this 
is  so,  it  lis  rather  surprising,  becamse  practisiaig  engi- 
neers as  a  body  are  not  usually  thought  to  be  so 
wealthy  that  they  can  afford  to  work  for  nothing. 
There  are  many  who,  if  they  were  given  the  oppor- 
tunity, would  willingly  undertake  work  at  a  modest 
remuneration,  rather  than  be  idle  as  they  are  at 
present.  It  is  a  curious  commentary  on  the  organi- 
sation of  the  country  that  wliile  some  men,  not  neces- 
sa,rily  engineers,  are  making  so  much  money  that  the 
spending  of  it  is  causing  serious  m.isgiving  to  the 
Government,  there  are  others  whose  earnings  are 
reduced  to  such  an  ii-xtent  that,  to  say  the  least,  they 
are  prevented  from  bearing  tlie'ir  full  share  of  the 
financial  burdens  which  have  been,  and  will  be,  laid 
upon  the  country. 

With  new  towns,  in  tlie  form  of  military  camps, 
springing  up  all  over  the  country,  there  must  be 
much  work  of  the  character  usually  designated  as 
municipal  and  sanritary  which  has  devolved  upon  tlie 
officers  of  the  Royal  Engineers,  and,  to  a  lesser  ex- 
tent perhaps,  on  those  of  tlie  Royal  Army  Medical 
Corps.  Considering  the  limitedextent  to  which  their 
ordinary  training  would  qualify  them  to  act  as  ex- 
perts in  these  matters  they  have,  on  the  whole,  met 
the  difficulties  in  a  creditable  manner.  It  is 
probable  that  these  particular  duties  eoiuld  be  carried 
out  equally  well,  if  not  belter,  by  engineers  trciined 
in  civil  walks  of  life,  and  the  employment  of  such 
men  would  emiUe  the  military  oflicers  to  give  greater 
iiJIcnlion  to  the  nrilitary  duties  which  they  are  so 
well  qualified  to  perform.  However,  when  regard  is 
had  to  the  wonderful  achievements  of  the  Govern- 
ment, and  its  administrative  and  executive  staff,  in 
raising  and  equipping  armies  and  carrying  on  the 
war  on  a  scale  far  beyond  what  had  ever  been  con- 
templated, the  fact  that  improvement  is  possible  in 
some  features  need  cause  us  no  misgiving,  and  we 
can  look  forward  with  every  confidence  to  a  success- 
ful issue,  and  a  future  of  peace  and  prosperity  for 
our  country  and  ourselves. 

Mr.  Percy  Griffith,  m.inst.c.e.,  will  on  Wednesday 
next  distribute  the  prczss,  &c.,  to  the  students  of  the 
Crystal  Palace  School  of  Practical  Engineering. 


Miss  Marie  Corel! i  and  the  Lamp-post.— The  High- 
way Committee  of  the  Totnes  Town  Council  lopoi-tetl 
on  Tuesday  that  Miss  Marie  Corelli  had  sent 
£8  15s.  6d.  in  settlement  of  the  council's  claim  for  a 
lamp-post  knocked  down  by  her  motor  car.  Aldennan 
Hayman  said  Miss  Corelli  intimated  in  her  letter  that 
she  had  provided  the  town  with  a  modern  lamp-post 
instead  of  an  old-fashioned  one.  Perhaps  it  would  be 
well  if  the  council  sent  her  the  old  one  as  a  memento 
or  curiosity.  (Laughter.)  No  doubt  it  would  be  of 
great  interest  to  her. 

Redditch  Electricity  Undertaking. — At  a  meeting  of 
the  Redditch  Urban  District  Council  held  recently,  a 
resolution  was  passed  approving  of  the  borrowing  of 
a  further  sum  of  £12.542  in  connection  with  the  re- 
conjstructdon  oi  tlie  town's  electricity  undertaking. 
The  original  esitimate  of  the  cost  of  the  scheme  was 
about  £28,000,  towards  which  a  sum  of  £25,000  has 
Ijeen  borrowed.  The  further  loan  of  £12,542  now 
approved  brings  the  total  cost  to  £38,127.  Applica- 
tion is  to  be  made  to  the  Local  Government  Board 
I   for  sanction  o'f  the  new  loan. 
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Arterial  Roads  in  Greater  London. 
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for    J^ew  ishaiu. 


For  somethizig  like  seventy  years  no  main  roads  uf 
impoi-tance,  beyond  estate  roads,  have  been  con- 
structed in  Greater  London.  TJi©  poiiulation  has 
grown  sevenfold,  but  tlie  main  roads  remain  the  same 
as  in  1830 ;  in  fact,  in  many  places  they  have  been 
encroached  upon  by  projecting  shops  and.  everywhere 
encumbered  by  standing  vehicles. 

Since  the  formation  of  tlie  London  County  Council 
there  have  been  many  important  street  improvements, 
and  the  total  street  improvements  of  the  centuiy  have 
been  vei-y  remarkable ;  but  these  only  em2Jhasis6  the 
need  for  planning  and  improving  the  roads  when  yet 
It  IS  open  country. 

THE   UESUSCITAIION    OF   THE   ROAD. 

With  the  advent  of  tlie  motor  car  and  motor  lorry, 
tile  general  surfacing  of  the  roads  has  immeasurably 
improved,  but  the  proposals  of  the  London  trafhc 
branch  of  tlie  Board  of  Trade  are  the  first  real  steps 
to  a  much- belated  reform  of  the  arterial  roads  in 
Greater  London. 

One  might  wish  that  Colonel  Hellard  had  been 
blessed  with  the  opportunities  possessed  by  his  pre- 
decessors in  1830,  tne  commissioners  of  metropolitan 
roads ;  but  the  mischief  has  already  been  largely  done, 
and  it  is  indeed  a  source  of  congratulation  that  he  has 
been  able  to  evolve  such  a  splendid  series  of  routes 
wherewith  to  supplement  and  imin'ove  the  all  too 
inadequate  clianiiels  by  which  road  traffic  enters  and 
leaves  the  London  area. 

It  is  a  merciful  providence  to©  that,  after  endless 
conferences  with  the  representatives  of  local  autho- 
rities and  professional  and  other  societies,  the  original 
proposals  of  the  London  traffic  branch  of  the  Board 
of  Trade  should  have  emerged  without  serious 
mutUation. 

Many  of  us  would  prefer  that  such  a  matter  should 
be  left  to  the  wise  discretion  of  one  or  -more  expert 
commissioners  such  as  Colonel  Hellard,  rather  than 
to  the  tender  mercies  of  councillors,  whose  local  know- 
ledge is  veiy  valuable,  but  who  may  be,  and  often  are, 
swayed  by  local  or  parochial  considerations  only. 

It  is  a  tribute  both  to  the  excellence  of  the  sug- 
gestions and  to  the  tact  of  those  in  charge  of  the 
conferences  that  they  should  have  been  so  well  received, 
and  it  is  to  be  liojied  that  the  next  step,  the  con- 
struction and  finance  of  the  proposals,  will  be  equally 
well  received. 

THE   PKESENT    NEEDS. 

The  traffic  of  Greater  London  has  for  the  last 
centuiy  or  so  followed  certain  definite  channels,  and 
it  is  not  by  any  means  an  easy  task  to  lay  down  new 
lines  for  such  traffic  to  follow.  The  lines  may  be 
made,  but  for  the  traffic  to  use  them  requires  first 
of  all  that  the  new  route  shall  be  shorter  or  easier  than 
the  old. 

The  old  routes,  however,  are  not  always  bad.  They 
are  frequently  narrow  in  the  old  village  high  streets, 
but  as  a  rule  they  follow  the  valley  lines  or  lines  of 
least  resistance,  and  any  departure  from  such  lines, 
except  in  the  way  of  short  cuts,  rounding  off  comers, 
and  so  on,  is  almost  bound  to  involve  either  a  longer 
distance  or  more  difficult  gi'ades  than  the  older  route. 

Here  and  there,  it  is  true,  a  new  line  altogether  can 
be  mapped  out,  such  as  the  proposed  Western-avenue, 
the  new  Cambridge-road,  or  the  Eastern-avenue,  but 
the  little  hamlets  and  villages  on  its  route  seem  to  this 
generation  hardly  sufficient  to  make  the  road  woi'th 
while. 

These  entirely  new  routes,  however,  are  those  which 
possess  the  greater  hope  for  Greater  London.  The 
older  routes  are  all,  without  exception,  narrow  or  con- 
gested at  some  one  or  more  points  just  outside  London, 
such  as  the  naiTOw  high  street  of  Brentford,  Croydon. 
Bromley,  and  so  on,  and,  although  by-pass  roads  may 
lessen  this  congestion,  they  cannot  altogether  remove  it. 

In  these  virgin  areas,  however,  there  is  a  great 
opportunity  of  giving  London  egress  to  the  country. 
If  this  is  to  be  the  ideal  though,  such  new  main  roads 
must  be  designed,  not  with  the  notion  of  developing 
these  vacant  areas  and  turning  these  too  into  wildei'- 
nesses  of  bricks  and  mortar,  but  to  give  dii'ect  and 
speedy  access  to  the  countiy  beyond.  It  would  be 
infinitely  better  if  these  vacant  spaces  could  be  left  as 
long  oases  of  open  country. 

*Froin  a  paper  read  on  Friday  last  at  a  M^etiug  of  the  Town  PlaniiiDt,' 
Institute- 


Failing  this,  liowever,  the  fewer  the  cross  roads  the 
faster  will  be  the  speed  possible,  and  whatever  develop- 
ment is  permitted  the  road  functions  with  the  new 
main  artery  should  not  be  sudden  entrances  at  right 
angles,  but  arranged  in  such  a  manner  as  to  give  ample 
warning.  Tliis  is  i^robably  best  obtained  by  the  old 
system  of  roadside  wastes  and  subsidiary  or  side  roads 
where  such  functions  occur.  There  are  local  autho- 
rities in  Greater  London  whose  by-laws  require  cross 
loads  to  be  inserted  at  least  every  200  yds.,  but  on 
arterial  roads  of  this  descriiJtion  every  cross  road  acts 
as  a  check  on  the  speed,  and  at  the  same  time  adds 
to  the  danger. 

The  requirements  of  a  main  road  are  approaching 
more  and  more  nearly  to  a  raUroad  track,  and  if  not 
entirely  separate  tracks,  they  must,  at  any  rate,  be 
protected  by  a  strip  of  grass  or  low  shrubs  from  the 
traffic  coming  from  cross  roads. 

THE  BOARD  OF  TRADE  PROPOSALS. 

Everyone  who  has  investigated  these  routes  on  the 
ground,  and  tried  to  find  an  alternative  route,  must 
apjjreciate  the  skill  and  thoroughness  which  has  been 
siiown  in  their  selection,  and  rarely  indeed  can  there 
be  any  difference  of  opinion  as  to  the  general  desii'a- 
bility,  and  in  many  cases  absolute  necessity,  of  the 
routes  suggested. 

If  the  proposals  have  erred,  it  has  been  in  providing 
for  the  needs  of  the  present  more  than  for  the  future, 
and  any  criticism  must  be  directed,  if  possible,  to 
extending  and  multiplying  the  admirable  routes  chosen 
by  Colonel  Hellard. 

The  conferences,  too,  aiTanged  by  the  Local  Govern- 
ment Board  between  the  local  authorities  and  repre- 
sentatives of  professional  and  other  societies  have 
been  remarkable  for  their  unanimity  of  opinion  on 
the  necessity  of  the  task  on  which  they  were  engaged. 

Some  quibbling,  indeed,  there  was  at  first  as  to  who 
should  be  saddled  with  the  cost,  but  so  far  this  con- 
sideration has  vanished  to  the  background,  the  only 
question  being  as  to  the  suitability  and  desirability  of 
tlie  route  itself. 

Many  investigations  have  been  made  on  the  spot, 
and  in  some  cases  the  routes  have  been  modihed. 
Substantially,  however,  they  are  those  originally  fixed 
by  the  London  traffic  branch  of  the  Board  of  Trade. 

The  sectional  conferences  have  not  yet  submitted 
their  conclusions  to  the  main  conference,  but  the  pre- 
liminary reports  already  published  indicate  the  follow- 
ing findings  : — 

That  there  is  a  general  consensus  of  opinion  in  favour 
of  the  ijrincipal  road  proposals  of  the  London  traffic 
branch  of  the  Board  of  Trade. 

That  the  existing  main  roads  are  in  hardly  any  case 
adequate  for  probable  future  traffic,  and  are  in  many 
instances  of  insufficient  width  for  present  needs. 

That  the  by-law  width  of  40  ft.  (or  some  cases  50  ft.) 
is  too  narrow  for  main  roads. 

That  town  planning  schemes  would  be  of  great  assist- 
ance in  the  provision  of  better  roads. 

The  roads  considered  have  been  classified  by  the 
conferences  as  (1)  necessary  roads,  (2)  very  desirable 
roads,  (3)  suggested  roads. 

In  most  cases  only  those  coming  under  the  heading 
of  "  necessaiy  roads"  have  so  far  been  investigated. 
The  work  of  the  conference  has,  like  everything  else, 
been  injuriously  affected  by  the  war,  but  it  was  decided 
that  the  proper  course  was  to  continue  the  work  in 
order  that  at  the  end  of  the  war  everything  should  be 
ready  to  put  the  work  actually  into  execution,  and 
thus  provide,  when  available,  an  outlet  for  the  labour 
of  large  bodies  of  men. 

The  recommended  roads  may  be  summarised  as  a 
norih  and  south  circular  road,  a  new  main  road  west- 
wards, a  new  main  road  eastwards,  and  a  new  main 
road  northwards.  By-passes  at  Brentford  and  Croydon 
are  already  arranged  for.  Other  by-passes  are  proposed 
to  avoid  Romford,  East  Ham,  Sutton,  Kingston,  and 
Kingston  Hill. 

THE  PUTURE  NEEDS. 

Town  planning  schemes  can  and  must  reserve  these 
routes  wherever  they  pass  through  open  country.  The 
local  authorities  wUl,  no  doubt,  realise  the  necessity 
for  this  course,  but  should  any  of  them  not  do  so,  or 
should  building  be  allowed  to  proceed  across  the  line 
of  route,  it  is  evident  that  the  whole  of  time  and 
thought  expended    in    the  conferences  may  be  futile. 
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It  is  therefore  essential  that  tlie  Local  Government 
Board  should  itself  accejjt  the  responsibility  for  seeing 
that  these  routes  are  reserved,  and  the  present  law  is, 
or  should  be,  sufficient  for  tliis  purpose. 

With  the  proposed  new  thoroughfares  in  the  built- 
up  area  the  case  is  veiy  different,  and  special  legis- 
lation will,  of  course,  be  needed  to  preserve  the  routes 
from  fresh  building  operations  and  to  secure  tliem  for 
public  use  when  needed.  What  fonn  this  legislation 
should  take  is  an  open  question,  but  the  Government 
owe  it  to  our  large  towns  that  some  extension  should 
be  made  into  the  built-up  areas  of  the  principles  of 
the  Town  Planning  Act. 

Very  important,  too,  is  the  necessity  for  some  power 
to  prescribe  building  lines,  both  on  existing  streets  and 
new  streets,  and  also  possibly  on  the  lines  of  proposed 
improvements. 

At  present  building  lines  can  only  be  "  defined  " 
within  the  county  of  London  for  lengths  of  streets 
where  buildings  ac'tually  exist,  and  outside  the  county, 
under  the  Public  Health  (Buildings  in  Streets)  Act, 
1888,  the  permission  of  the  local  authority  is  necessary 
whenever  buildings  are  to  be  brought  in  front  of  the 
adjoining  buildings. 

Where  tliere  are  no  buildings,  though,  the  first 
builder  on  the  scene  can,  in  the  absence  of  a  town  plan- 
ning scheme,  create  his  own  building  line.  He  can  build 
right  up  to  the  road  if  he  wishes,  without  let  or 
hindrance,  irrespective  of  the  fact  that  the  road  badly 
wants  widening.  Some  attempt  has  been  made  by 
valiant  local  authorities  to  persuade  the  builder  to  set 
back,  but  if  they  want  the  land  for  street  widening 
they  may  at  present  have  to  pay  for  it  at  an  inflated 
valuation. 

To  deal  with  this  difficulty  it  has  been  suggested 
that  the  powers  possessed  by  the  metropolitan  borough 
councils,  within  the  county  of  London,  of  acquiring 
land  for  street  improvement  by  simple  resolution,  under 
Michael  Angelo  Taylor's  Act  of  1817,  might  be  extended 
generally. 

Some  action  will,  under  any  circumstances,  have  to 
be  taken  at  the  final  meeting  of  the  conference  on 
arterial  roads  to  secure  that  these  matters  are  dealt 
with  without  delay.  The  present,  when  all  building 
work  is  stopped,  affords  a  unique  opportunity  to  pre- 
serve these  selected  routes  for  new  arterial  roads,  and 
it  is  to  be  hoped  that  the  Local  Government  Board 
will  at  the  same  time  see  that  some  intelligent  foi'e- 
sight  is  bestowed  on  the  future  development  and 
extension  of  our  arterial  roads. 

DISCUSSION  OF  MR.   DAVIDGE'S  PAPER. 

Mr.  Raymond  Unwin,  president,  occupied  the  chair 
at  the  meeting  of  the  Town  Planning  Institute  at  which 
the  foregoing  paper  was  read. 

Colonel  Hellard  (London  Traffic  Branch  of  the 
Board  of  Trade),  in  proposing  a  vote  of  thanks  to  Mr. 
Davidge  for  his  paper,  said  he  was  glad  to  find  it 
recognised  that  the  arrangement  of  roads  proposed  by 
the    Board    of    Trade  was  only  what  was    considered 


absolutely  necessary  alter  a  study  of  the  existing  roads 
and  the  traffic  on  them. 

Mr.  C.  J.  Jenkin,  engineer  and  surveyor  to  the 
Finchley  Urban  District  Council,  seconding  the  vote 
of  thanlvs,  agreed  that  it  was  most  important  that  these 
arterial  roads  sliould  be  proceeded  with  while  the 
ground  was  fallow. 

Mr.  A.  Crow  remarked  that  what  they  all  felt  was 
that  the  one  object  they  must  liave  in  view  was  the 
securing  to  London  the  possibility  of  making  the  roads 
when  the  time  came  that  it  was  within  the  range  of 
practical  politics.  Colonel  Hellard  could  have  told 
them  of  dozens  of  instances  where  tlie  roads  suggested 
by  the  Board  of  Trade,  and  more  or  less  approved  by 
the  local  authorities,  were  menaced  by  tlie  develop- 
ment of  building  estates,  and  unless  local  authorities 
were  prepared  to  enter  into  and  seek  permission  to 
prepare  schemes,  he  feared  there  would  be  no  possi- 
bility in  the  future  of  carrying  out,  except  at  greatly 
increased  expense,  the  suggestions  that  had  been 
approved. 

Mr.  H.  R.  Aldridge,  alluding  to  the  observations 
of  the  last  speakei-,  said  the  moral  was  clear ;  in  order 
to  deal  with  the  problem  throughout  the  country  they 
must  have  some  measure  of  obligatory  town  planning. 
He  supposed,  however,  that  would  require  a  large 
amount  of  education.  The  Local  Government  Board 
had  a  certain  power  to  require  local  authorities  to 
prepare  schemes,  and  it  seemed  to  him  essential  that 
those  of  them  who  were  keenly  interested  in  town 
planning  as  distinct  from  arterial  roads  should  begin 
to  use  all  the  influence  they  could  bring  to  bear  on 
those  authorities  in  the  Greater  London  area  to  press 
them  forward  in  the  direction  of  town  planning.  It 
might  be  said  that  the  present  was  not  an  opportune 
time,  and  that  local  authorities  had  no  energy  and 
hardly  any  staffs  available  for  the  work.  He  dissented 
from  that  view  altogether.  Local  authorities, 
admittedly,  were  working  with  relatively  small  staffs, 
but  although  tliat  argument  might  be  valid  in  regard 
to  many  things  that  were  non-essential,  this  was  an 
essential  thing,  and  one  of  the  very  first  importance, 
and  any  hoijo  of  doing  the  work  properly  was  abso- 
lutely bound  up  with  tile  preparation  of  town  i^lanning 
schemes. 

Mr.  E.  Willis,  engineer  and  surveyor  to  tlie  Chiswick 
Urban  Distiict  Council,  said  he  should  like  to  support 
Mr.  Aldridge  in  his  proposal  for  obligatory  town 
planning,  though  not  necessarily  on  the  lines  of  the 
present  Act.  The  great  point  was  that  of  finance, 
but  we  had  now  got  accustomed  to  thinking  in 
hundreds  of  millions,  and  it  seemed  to  him  the  time 
had  come  when  the  fact  must  be  appreciated  that  the 
country  must  consider  its  main  routes,  and  that  the 
local  authorities  should  not  have  vast  expenditures 
thrown  upon  them  for  improvements.  Those  main 
routes  undoubtedly  served  the  whole  country,  and  in 
many  cases  by  doing  that  the  amenities  of  a  neigh- 
bourhood were  not  improved.  Therefore,  why  should 
a  local  a,uthority  be  compelled  to  pay  towards  the 
cari-ying  out  of  what  was  a  distinct  detriment  to  their 
neighbourhood  ? 

j\lr.  G.  L.  Pepler  (town  planning  inspector.  Local 
Government  Board)  observed  that  until  the  local  autho- 
rities said  what  they  were  prepared  to  do  the  Govern- 
ment were  unlikely  to  move. 

The  President  suggested  that  if  it  were  possible  to 
express  in  graphic  form  the  waste  of  time  and  money 
that  was  going  on  in  London  from  the  want  of  arterial 
i-oads  they  would  have  an  argument  which  would 
tell  with  the  public  and  help  to  convince  the  autho- 
rities that  what  they  asked  was  not  a  reckless 
expenditure  of  public  money,  but  an  economical  saving 
of  public  waste. 

The  vote  of  thanks  was  carried,  and  Mr.  Davidge 
made  a  short  reply.  The  point,  he  remarked,  was  how 
they  were  to  secure  these  arterial  roads.  It  was  a 
matter  of  immediate  and  practical  politics,  and  one 
which  would  have  to  be  settled  at  the  next  conference ; 
and  he  hoped  that  all  who  went  to  that  conference 
would  go  with  a  determination  to  see  that  their  labours 
were  not  wasted,  and  that  the  powers  that  be  took 
the  necessary  steps  to  see  that  these  proposals  were 
carried  out. 

Burton -on -Trent     Electricity     Undertaking. — The 

electrical  engineer  of  Biirton-on-Trent  reports  that,  in 
order  to  safeguard  the  general  supply  of  electricity,  it 
would  be  absolutely  necessary  that  new  cables  should 
be  put  in,  as  the  old  ones  were  becoming  overloaded 
through  the  pressure  emanating  from  the  munition 
works.  The  town  council,  in  the  circumstances,  have 
decided  to  make  appil'cation  to  the  Local  Government 
Board  for  a  loan  of  £.3,500  for  the  work  to  be  carried 
out. 
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invited  to  submit  questioiis  lor  consideration  and  answers 


QUESTIOKS. 

This  week  answers  are  invited  to  the  following 
questions;  — 

517.  Venturi  Meter.  —  Describe,  with  sketch,  the 
construction  of  the  Venturi  meter,  and  explain  the 
hydraulic  principles  on  whioh  it  is  based. 
("  Hydraulics.") 

518.  Strength    of   Materials Explain  clearly    the 

meaning  of  the  terms  (o)  stress,  (fc)  strain,  (c)  modulus 
of  elasticity.    What  is  the  relation  between  them  ? 

519.  Mechanics — Define  the  terms  "force"  and 
"  work  done  by  a  force."  What  are  the  units  of 
force  and  work  as  adopted  by  engineers  in  this 
country  ?  State  the  relations  between  the  gravitation 
and  absolute  units  of  force  and  work,  and  say  why 
the  latter  units  are  so  desirable  for  many  scientific 
puri>oses.    ("  Student.") 

520.  Properties  of  Materials Compare  the  pro- 
perties of  wood  and  steel  as  regards  the  use  of  these 
materials   for   beams.     (.T.   E.) 


CThe  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Monthly   Premium.] 


REPLIES   TO  QUESTIONS. 
516.     Beams. — Show  how  to  determine  the  bending 
moment  and  shearing  force  at  any  point  of     a  beam 
which  is  continuous  over  three  supports  and  carries  a 
uniformly  distributed  load. 

A  continuous  beam  over  three  suijports  uniformly 
loaded  is  shown  en  Fig.  1.  Equal  spans  /  =  30';  W  =  15 
tons;  2'= '5  tons  per  foot.  A  uniformly  loaded  beam 
with  a  central  support  placed  underneath  it  will, 
when  deflected,  assiume  a  form  similar  to  that  shown 
in  Fig.  2.  Portions  AD  and  EB  will  be  curved 
downward,  and  t>ortion  DE  over  the  central  sup- 
port will  be  curved  upward,  the  upper  edge  in  the 
latter  case  being  convex  and  the  lower  edge  con- 
cave; at  the  two  sections  of  the  beam  D  and  E 
where  the  convex  meets  the  concave  there  will  be 
no  curvatiire.  These  are  termed  the  "  sections  of 
contrary  flexure,"  or  "  points  oi  inflexion."  The 
beam  may  therefoi-e  be  considered  to  be  made  up 
of  three  separate  and  independent  beams — viz., 
AD,  DE,  EB.  AD  and  EB  are  supported  at  tlieir 
extremities,  and  DE  is  supported  in  the  middle  in 
the  form  of  a  double  cantilever.  The  bending 
moments  throughout  AD  and  EB  are  pO:Sit:ve,  and 
those  in  DE  are  negative.  At  the  points  of  "con- 
trary flexure "  D  and  E  there  are  no  landing 
moments,  there  being  only  sliearing  actions  at  these 
sections.  The  beam  being  uniformly  loaded,  tlie 
reactions  at  the  abutments  A  and  B  will  be  equal 
to  one-half  the  loads  on  AD  and  EB  respectively, 
and  tlie  reaction  at  the  central  support  0  will  be 
equal  to  the  load  on  DE  plus  one-half  the  loads 
on  AD  and  EB. 

Continuous    beam,    uniform    section,    two    equal 
spans,  each  loaded  uniformly  throughout  its  entire 
length- 
Let  AC  =  CB  =1 

p  =  load  per  uuit  of  length  on  AC 
Pi  =  load  per  unit  of  length  on  CB 
P,  R,  Q  =  reactions   at  tlie  three  points  A,  C,  B  respec- 
tivefy. 

Taking  moments  about  C  we  get 

I  I 

also  F  +R  +  Q  =  (p  +  Pi)l 
It  may  be  shown  from  these  and  other  relationships  that 


P  =  - 


16 


7pi  -  p 
R  =  Up  +  Pi) ' 


10  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  more  premiums 
tn  boons  uill  be  awarded  monthly.  Diagrams  must 
be     drawn      to     scale     on     separate      sheets,     ready     for 


When  the  intensity  of  load  on  both  the  spans  are 
the  same— as  in  the  present  case — we  have  ;)  =  p, ,  and 
the  supporting  forces  become — 
P  =  Q  =  ipl 
R  =ipl 
When  the  reactions  at  the  different  points  of  sup- 


"^y^irx)nonanrrtyTTYTYXYTTy)nnnh, 


port  of  a  continuous  beam  are  known,  we  can  easily 
determine  the  points   of  "contrary   flexure" — 
Let  AC  =  CB  =  J 

P  =  distributed  load  per  unit  of  length  in  AC 
Pi  =  distributed  load  per  unit  of  length  in  CB 
P,  B,  Q  =  reactions    at    the   points   of   support,    A,    C,   B 
respectively 

,taud  .J-,  =  horizontal  distance  of  the  "  points  of  inflexion," 
D,  E,  from  A  and  B  respectively. 
Then,  since  P  =  half  the  load  on  AD 


similarly  .r,  =  — 
Substituting  the  values  of  P  and  Q  as  above  we  get 

■  '  Spi 

In  our  present  case  p  =  j>i 

.-.  ,,  =.  .ri  =  ft 
We    have,    therefore,    this    general    rule — that    in 
continuous  beams  of  uniform  section  of  two  equal 
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spans  and  uniformly  loaded,  the  distance  of  each 
ix)int  of  "  inflexion "  from  the  near  abutment  is 
equal  to  three-quarters  of  the  span;  or  the  d'^stance 
from  the  central  suijport  is  equal  to  one-quarter  ot 
the  span. 

Bending  moment^  in  a  continuous  be;un  of  two 
equal  spans  and  of  uniform  section. — 

There  are  tliree  maximum  bending  moments  on 
die  beam  occurring  at  the  centres  of  AB  and  EB 
and  at  C  cFig.  3). 

Let  Mb  =  bending  moment  at  centre  of  AD 
Mk  =  bending  moment  at  centi-e  of  EH 
Mo  =  bending  moment  at  C 

AD  and  EB  are  uniformly  loaded  with  /<.r  and 
p^x   respectively. 

Tlie  arm  DC  of  the  cantilever  is  loaded  with    -j 

at  it^s  extremity,    and   p^l  —  x^)  distribiitetl   over   it. 

The  arm  CE  is  loaded  with   ■—    at  its  extremity. 

and  p,  C'-^i)  distributed  over  it.  We  have  there- 
fore a.s  the  values  of  the  maximum  bending 
moment — 

+  Mh  =  -5- 


+  Mk  = 


-  M,  =  -  (i  -.r)  +  2 2 


also  —  He  = 


Pil  (I—t{) 
2 


Substituting  the  values  of  zx,  given  above,  we  get 
bending  moment  in  terms  of  pp,  and  I. 
If,  as   in  our   present  case,   ?^=pi,  then  x  =  x^  =  il. 
Substituting  these  values — 
9pl- 

128 


Mh  =  - 


vl- 

-Me=-g- 

Therefore,  in  a  continuous  beam  of  two  equal 
spans,  uniformly  loaded,  the  maximum  bending 
moment  occurs  over  the  central  support,  and  it  is 
greater  than  the  maximum  bending  moment  of  the 
two  spans  in  the  proiKirtion  of  IG  to  9. 

To  construct  the  diagram  of  moments  (Fig.  5)  - 

Draw  AB  =  21 

AD  =  ii,  DE  =  il,  EB  =  H 

H :  C :  K  are  the  centres  of  AD,  DE,  EB  respec- 
tively.   Draw  HH,  ajid  KK,  vertically  ujiward  and 


equal 


9pP 
128 


on  a  scale  of  moments,  and  construct  the 


[jarabolic  curves  AH,  and  EK,B;  the  ordinates  of 
these  curve.s  will  represent  the  moments  at  the 
corresponding  ijoints  of  AD  and  EB,  and  are  all 
positive.     Next    draw     CO,     vertically     downward, 

pi' 
making  it  equal  ---    on  the  same  s<;'ale  of  moments. 

Draw  the  curves  DC,  and  EC, ;  the  figure  DC,E  re- 
presents tlte  diagram  of  moments  for  the  portion 
DE  of  the  beam. 
Shearing  diagrajn  (Fig.  4) — 


pi 


vl 


Dra w  A  A 1  =  -^  =  £ 

and  draw  A,C  through  D. 


(E.  W.  P.,  Snuthamplim.) 


In  this  case  it  is  assumed  that  the  three  sup- 
r>orts  are  at  the  same  level;  then  Olayperon's 
Theorem  of  Three  Moments  states  that — 

M.  Z,  +  2  Ml,  (/i  -f-  h)  +  U,  h  =  {  («•,  ;,••<  +  u'i  l^) 
where  Mj,  Mi,  and  M,.  =  bending  moments  at  A,  B  and  C 
and  I,  and  2}  =  the  distance  between  the  supports 
and  Wi  and  w^  ~  loads  per  foot  run. 
For   simplicity   let    the  intermediate  support  be  placed 
midway   between  the  end   supports;  then  l^  =  1.^  =  1  say, 
and  the  load  is    uniform    throughout  and  equal    w  say  ; 
then  tlie  above  formala  becomes 

M.  I  +  2Mt  2i  +  Mc  Z  =  ';^  2i-' 

Since    the    ends  of   the   beam  are  freely  supported    at 
A  niid  C,  tijc  bending  moments  at  A  and  C  are  zero — i.e., 
M.  =  M,  =  0 


So  the  formula  further  reduces  to 

2Mt2J  =-^  2V 

.-.  M,=-g- 

The    bending    moment  diagram    may    be    conveniently 

drawn    by    drawing    parabolas    of  maximum   ordinate  -r— 

ou    each    span,    and  erecting  an    ordinate    —^    .it  B  an.l 

joining  up   by  straight   lines.       The   bending  moment  at 
any    point  is    given  liy    the    ordinate,  directly  above  the 


Bend/n^/^mer)t3a^ram, 


SAeoT  I}'a^nzmy. 


point  in  the  shaded  area  shown  in  figure.  The  projec- 
tions of  the  points  where  the  straight  lines  meet  the  para- 
bolas are  poiiiU  0/  contra  flexure,  (/and  /. 


2       HI 

2M|,  2iijl- 

reaction  at  B  =  wl  +  —j-  =  wl  +  -ttt  =  ^vl 

The  shearing  force  diagram  may  be  easily  drawn  by  set- 
ting up  iwl  at  A,  and  decreasing  the  ordinates  by  an 
amount  icl  to  —  {itJ  at  B,  increasing  these  by  fw!  and  so 
on,  as  shown  in  figure. 

This  is  the  simplest  possible  case  of  a  continuous 
beam  that  could  hapijen ;  a  more  general  case  of 
uniform  loading  over  unequal  spans  is  given  in 
reply  to  question  No.  493,  Tlieory  of  Beams,  in  the 
"  Assistants'  and  Students'  Section,"  p.  147,  July 
.'^(l.  1913.      (..r.  G.  W.,  Doxvnpatrirk.) 


Repayment  of  Loans.— Taunton  Town  Council  on 
Tufsclay  jiasM'd  a  irsuluticm  urging  the  Local  Govern- 
ment Board  tu  issur  ;ni  Order  suspending  for  one  year 
the  annual  payments  to  the  sinking  funds  for  the  re- 
payment of  loans  by  local  authorities,  or  in  the 
alternative  to  sanction  in  all  cases  of  loans  repayable 
by  sinking  funds  an  extension  of  the  period  of  repay- 
ment by  one  year.  It  was  also  decided  to  forward  a 
copy  of  the  resolution  to  tho  Association  of  Municipal 
Corporations,  with  a  request  for  their  support. 

Tarvia. — Messrs.  BristoweA  Co.,  Limited,  of  Tothill- 
street,  Westminster,  have  issued  an  exceedingly  clever 
Christmas  greeting  card,  designed  in  black  and  white 
by  J.  Dudley  Forsyth.  It  introduces,  in  an  office 
interior,  two  well-known  members  of  the  firm,  Messrs. 
Bristowe  and  Parker,  whose  unmistakable  likenesses 
and  characteristic  expressions  have  been  admirably 
depicted.  Apparently  they  are  drinking  to  a  congenial 
toast  from  half-filled  tumblers  of  "Tarvia,"  mixed 
with  something  from  a  syphon — an  artistic  licence 
which,  we  take  it,  is  not  to  be  accepted  as  bald  fact, 
but  as  emblematical  of  that  unlimited  faith  in  the 
admitted  virtues  of  "  Tarvia,"  which  have  assisted 
them  to  market  it  with  such  wide  success.  "  Here's 
to  it,"  we  may  add — in  printer's  ink.  To  Messrs. 
Bristowe  we  are  also  indebted  for  a  most  practical 
telephone  accessory,  which  includes  a  renewable  pad 
for  memoranda  and  provision  for  an  alphabetical  index 
of  firms  frequently  communicated  with.  It  is  hand- 
somely bound  in  red. 
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THE  DISPOSAL  OF  SEWAGE  BV  DILUTION. 


DISCUSSION  OF  DR.   ADENEY'S  PAPER. 

In  our  issue  of  last  week  we  reproduced  a  paper, 
"The  Disposal  of  Sewage  by  Dilution:  A  Bio- 
fbemical  Method  of  Purification,"  which  Dr.  W.  E. 
Adeney,  f.i.c,  read  at  a  meeting  of  the  Institute  of 
Sanitary  Engineers  heid  in  London  on  the  1st  inst., 
Mr.  A.  P.  I.  Cotterell,  the  president,  in  the  chair. 
The  reading  of  the  paper  was  followed  by  discussion. 

Major  A.  J.  Mahtin  (Westminster),  in  moving  a 
vote  of  thanks  to  the  author,  said  he  had  listened 
in  his  time  to  a  great  many  papers  on  the  purific<i- 
tion  of  sewage,  but  he  had  never  heard  a  more  useful 
one  than  that  which  Dr.  Adeney  had  presented  to 
them.  Th©  author  had  given  them  an  exceedingly 
clear  view  of  the  complicated  processes  which  took 
place  in  the  purification  of  sewage.  He  had  traced 
those  processes  veiy  clearly  in  reference  to  the  dif- 
ferent conditions — solid  and  liquid — m  which  the 
polluting  matters  were  found.  The  disposal  of  sewage 
by  dilution  had  been  looked  upon  in  this  country 
as  one  of  the  cardinal  sins.  There  was  a  certain  tyi^e 
of  sanitary  conscience  which  regarded  the  admis- 
sion into  a  stream  of  unpurified  sewage  as  a  wicked 
and  reprehensible  proceeding.  It  had  never  ajipeared 
so  to  lihn,  because  what  they  aimed  at  in  sewage 
purifi'cation  was  the  oxidation  of  the  polluting  matter, 
and  he  had  never  seen  a  process  which  seemed  so 
rational,  effective  and  iiroffensive  as  bringing  the 
oxygen  required  for  purification  into  contact  with  the 
l>olluting  matter  in  the  shape  of  oxygen  dissolved  in 
a  sufficient  quajitity  of  water.  He  thought  that  the 
paper,  advocating  as  it  did  a  return  to  natural  means 
of  purification,  might  have  a  very  great  effect  in  re- 
stricting the  lavish  expenditure  of  public  money  on 
works  to  which  they  had  been  accustomed  in  the 
past. 

Mr.  G.  B.  Kekshaw  (Westminster)  seconded  the 
vote  of  thanks. 

Mr.  H.  C.  H.  Shenion  (Westminster)  thought  there 
was  some  danger,  after  hearing  Major  Martian's  re- 
marks, that  we  might  begin  to  lessen  our. care  in  the 
treatment  of  sewage  simply  because  of  the  light 
thrown  on  the  subject  by  such  workers  as  Dr.  Adeney. 

Mr.  H.  Percy  Boulnois  (Westminster)  gave  an 
instance  of  piu-ification  by  dilution  some  forty  years 
ago,  when  the  town  of  Tiverton,  then  a  ijlaoe  of  8,000 
inhabitants,  poured  the  whole  of  its  crude  sewage  into 
the  river  Exe,  12  miles  above  Exeter.  Samples  taken 
the  \vhole  way  down  showed  that  the  river  became 
purer  and  purer  until'  at  Exeter  it  was  absolutely 
purified  and  potable.  They  did  not  know  then  the 
cause  of  that  purification,  though  they  assumed  that 
the  air  and  various  forms  of  life  in  tlie  water  were 
doing  the  work ;  but  Dr.  Adeney  had  now  opened  his 
eyes  to  what  had  happened.  The  difficulty  which  he 
saw  with  regard  to  purification  by  dilution  was  that, 
whatever  recommendations  on  the  subject  might 
emanate  from  the  Royal  Commission,  these  were 
rendered  absolutely  inoperative  by  Acts  of  Parlia- 
ment under  which  it  was  necessary- to  purify  sewage 
to  an  extraordinary  extent  before  the  effluent  was 
allowed  to  roach  even  the  largest  bodies  of  water. 

The  President,  in  closing  the  discussion,  com- 
mented on  the  need  for  economy  in  the  future,  and 
suggested  that  it  would  be  necessary  to  use  our  brains 
a  little  more  in  order  to  relieve  our  pockets.  In 
doing  that  he  thought  they  would  find  that  the 
methods  put  before  them  in  Dr.  Adeney's  jjaper  were 
methods  they  could  adopt.  Even  in  out  most  perfect 
sewage  works  we  depended  on  dilution  of  the  effluent 
in  pur  streams.  Dr.  Adeney  had  drawn  a  proper  dis- 
tinction between  the  disposal  of  solids  and  liquids, 
and  all  would  agree  that  solids  should,  as  far  as 
possible,  be  eliminated  from  the  stream.  But  having 
done  that  they  wanted  to  instil  into  the  country  the 
fact  that  rivers  would  bear  a  greater  burden  than 
we  had  been  accustomed  to  regard  them  as  capable 
of  doing.  Of  course,  there  were  cei-tain  ingredients 
which  must  be  specially  dealt  with,  but  having  dealt 
with  those  we  need  not  have  the  fear  we  used  to 
have  that,  liy  making  use  of  the  dissolved  oxygen  in 
streams,  or  introducing  into  the  latter  some  purified 
liquid  sewage,  we  should  be  carrying  disease  to  the 
places  lower  down. 

The  vote  of  thanks  was  carried,  and.  Dr.  Adeney 
having  replied,  the  meeting  closed. 


Change  of  Address — jNIessrs.  Henry  Faija  &  Co. 
inform  us  that  on  and  after  December  25th  their 
address  will   l>e  G  Earl-street,  Westminster,  S.W. 


LOWER  THAMES   VALLEY    DISTRICT    SURVEYORS' 
ASdUlilATlUN. 

MUNICIPAL  ECONOMY  DISCUSSION. 

There  was  an  excellent  attendance  of  members 
at  Twickenham  on  Saturday,  the  4th  inst.,  for  the 
disciussion  of  the  jjaper  on  "  Municipal  Economy  in 
War-time,"  read  by  Mr.  E.  Willis,  engineer  and  sur- 
veyor to  th©  Chiswick  Urban  Distr.ct  Council,  at  the 
previous  meeting.  [The  Surveyor,  November  12th 
and  19th.]  Mr.  K.  K.  Jeffes  presided.  The  very  keen 
interest  of  the  members  in  the  subject  under  review 
was  evident,  jiractically  all  those  present  offering 
suggestions  or  cniticisms  upon  the  paper. 

Mr.  M.  HAI^fswoB,IH  (Teddington),  who  moved  a 
vote  of  thanks  to  Mr.  Willis,  opened  the  discussion 
by  expressing  his  doubts  as  to  the  advisability  of 
using  tarred  granite  (as  recommended  in  the  paper) 
for  patching  potholes.  His  experience  was  that  pot- 
holes repaired  with  tarred  granite  soon  became  raised 
mounds,  owing  to  the  more  rapid  wear  of  the  sur- 
rounding macadam.  With  regard  to  the  surface 
dressing  of  land  with  sludge,  he  had  used  it  for  field 
dressing,  but  found  it  unsuitable  for  "rich"  land. 

Mr.  E.  W.  Pearcb  (Twickenham),  who  seconded 
the  vote  of  thanks,  remarked  on  the  boldness  of  Mr. 
Willis  in  advocating  economies  in  the  work  of  other 
departments.  With  regard  to  house  refuse,  a  notice 
had  been  sent  to  resr.dents  in  his  district  (as  sug- 
gested by  Mr.  Willis)  asking  them  to  burn  as  mucli 
as  possible  of  their  refuse,  with  the  result  that  a 
considerable  sum  had  to  be  spent  for  coal  for  use 
in  the  destructor  to  compensate  for  the  falling  off  in 
calorific  value  of  the  refuse  burnt.  Mr.  Pearce  ex- 
pressed the  views  of  most  of  those  present  that  the 
greatest  economy  sho^uld  be  effected  by  postponing 
street  widenings  and  improvements,  that  considerable 
savings  had,  without  serious  inconvenience,  been 
effected  by  the  reduced  lighting,  and  that  certain 
savings  could  be  made  on  street  scavenging,  but  that 
reduced  expenditure  on  sewers  or  sewage  disposal 
works  was  false  economy. 

Mr.  S.  H.  Chambers  (Hampton)  thought  the  paper 
ought  to  have  been  called  "  Municifial  Efficiency  with 
Economy  in  War-time."  He  did  not  advocate  the  use 
of  slag  in  lieu  of  granite  chipijings  for  tarred  roads. 
Several  roads  tar-painted  and  covered  with  slag  chip- 
pings  last  summer  had  not  turned  out  so  satisfactory 
as  when  covered  with  granite  chippings.  Mr. 
Chambers  outlined  a  scheme  he  had  jjrepared  for  his 
district  to  utilise  the  services  of  the  older  boys  from 
the  council's  schools  for  snow  removal  in  case  of  a 
heavy  fall,  and  explained  a  new  type  of  small  hand 
snow  xilough  which  he  had  designed. 

Mr.  J.  G.  Carey  (Heston  and  Isleworth)  stated  that 
he  had  extended  tlie  use  of  hand  trucks  for  street 
scavenging  with  satisfactory  and  economical  results, 
and  added  that  in  his  district  certain  savings  had 
been  mad©  by  closing  the  slipper  baths  in  the  public 
baths.  He  also  advocated  on  the  score  of  economy 
the  outside  painting  of  public  buildings  every  four 
years  instead  of  three. 

Mr.  C.  H.  Cooper  (Wimbledon)  suggested  that  care 
.-should  be  used  in  the  use  of  the  word  economy, 
anything  which  reduced  the  efficiency  of  the  sanitary 
:idministrat:on  of  a  district  should  not  be  called 
economy.  He  also  istated  that  horse  hire  had  in- 
creased to  15s.  per  day,  and  he  now  contemplated 
u.sing  a  motor  bicycle  with  special  attachment  to 
carry  tar  for  minor  repairs. 

Mr.  J.  H.  Brierley  (Richmond)  asked  what  the 
author  of  the  paper  meant  by  a  more  extended  use 
of  wa.ste  land,  and  also  in  what  capacity  Mr.  W:llis 
had  employed  female  labour.  He  pointed  out  that 
reduced  expenditure  on  recreation  grounds  and  parks 
was,  under  present  circumstances,  an  advisable 
economy.  He  also  advocated  the  earlier  closing  of 
undeTgro'und  conveniences.  The  postponement  of 
tree  pruning  was  also  advocated  as  an  advisable 
economy. 

Mr.  H.  P.  Coales  (Sunbury-on-Thames)  asked  for 
information  as  to  the  effect  of  war  bonuses,  and  as 
to  whether  the  author  knew  of  any  places  where  Boy 
Scouts  had  been  engaged  in  snow  removal,  and  so 
forth. 

Mr.  R.  Wilds  (Walton-on-Thames)  objected  to  the 
woird  "economy,"  but  admitted  "retrenchment" 
iiiiuht  be  possible  in  some  places. 

The  President  closed  th©  discussion  by  putting 
the  vote  of  thanks,  which  was  unanimously  carried. 

Mr.  Wii-Lis,  in  replying,  said  the  paper  had  cer- 
tainly been  of  advantage  in  promoting  discussion 
upon     .several    important    points.      In    reply    to    ]\Ir. 


Dkcember  17,  1915. 
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Haiiiswovt.h.  his  experien<.^  in  ijatehing  witli  tarred 
granite  had  beon  on  the  whole  satisfactory  for  small 
repairs,  and  he  was  even  now  repairing  with  tarred 
clinker,  wlu<?h  up  to  the  present  had  also  proved  suc- 
cessful. In  reply  to  ^Ir.  Pearce,  as  the  members 
knew,  in  Chiswick  gas  was  largely  used  for  pnmping, 
and  steam  from  the  destructor  was  only  iised  for 
minor  works  and  flag-making,  and  hitherto  he  had 
always  had  sufficient  steam,  in  spite  of  the  reduced 
quantity  of  house  refuse.  He  would  point  out  that 
in  his  paper  he  had  not  suggested  any  material  re- 
duction on  sewers  and  sewage  disposal  works,  except 
when  palpal)ly  not  necessary  for  effic'eney,  which 
sometimes  happened  in  the  case  of  routine  work.  In 
reply  to  Mr.  Chambers,  Mr.  Willis  quite  agreed  with 
the  paramount  necessity  of  "  efficiency."  He  had  had 
tlie  same  exi:)erience  with  slag  chippings  some  ye^irs 
ago,  being  s<»tisfied  that  good  granite  chippings  were 
most  economical  when  dressing  roads  with  tar,  and 
he  had  therefore  refrained  from  the  use  of  slag  for 
several  years  past.  He  expressed  his  thanks  to  Mr. 
Chambers  for  th€  suggestion  as  to  utilising  the  ser- 
vices of  older  boys  in  the  case  of  snow  removal,  but 
felt  there  was  some  risk  in  doing  so  nnless  provision 
was  made  for  the  boys  being  suitably  clothed  and 
shod.  He  was  glad  to  note  that  Mr.  Carey  had 
extended  tire  use  of  hand  trucks  for  street  scaveng- 
ing. These  he  had  also  had  in  use  now  in  the  main 
road  for  the  last  seven  years,  and  he  was  quite  satis- 
fied as  to  their  efficiency  and  economy.  In  reply  to 
Mr.  Brierley,  his  only  experience  of  external  fennale 
labour  was  in  weeding  at  the  sewage  disposal  works, 
and  he  must  admit  that  had  been  well  done.  At  the 
present  time  the  whole  of  the  spare  land  owned  by 
the  council  was  being  actually  utilised,  but  had  there 
been  any  further  slop-shoots  available,  he  considered 
it  would  liave  been  wise  to  utilise  these  for  the  grow- 
ing of  vegetables  or  other  i)roduoe.  The  only 
economies  he  had  l>een  able  to  effect  in  regard  to 
recreation  grounds,  commons,  &c.,  was  in  obtaining 
a  little  greater  amount  of  labour  out  of  the  keepers 
in  digging  by  not  giving  extra  lielp  in  this  matter  as 
had  been  done  in  i>asl  years.  He  was  quite  in  agree- 
ment as  to  earlier  clo.=ing  of  conveniences,  and 
economy  in  tree  pruning;  but  he  would  sound  a  note 
of  warning  in  regard  to  the  latter  item,  since  only 
last  year  he  lost  a  numl>er  of  trees  through  excessive 
economy,  the  large  tops  in  several  instainces  having, 
through  lack  of  pruning,  caused  trees  to  be  blown 
down.  Mr.  Willis  also  dealt  with  a  number  of  other 
points  raised  in  the  discu.ssion. 

At  the  next  meeting  of  the  association,  which  will 
be  held  at  Wimbledon,  Mr.  C.  H.  Cooper  will  read  a 
paper  on  "  Activated  Sludge." 


CORRESPONDENCE. 


(One  man  doen  not 


everything.) 

— EnmpiDES. 


PUBLIC    LIGHTING:    CAS    COMPANIES'    ALLOWANCES. 

To  the  Erlittyr  of  The   Surveyor. 

Sir, — I  should  be  glad  of  information,  through 
The  SuRVEyoR,  as  to  what  is  being  done  in  other 
towns  in  the  above  matter,  and  I  am  of  opinion  such 
information   would   be  appreciated   by  others. 

My  council  made  an  arrangement  with  the  gas 
company  to  deduct  from  their  account  for  public 
lighting  for  all  gas  which  should,  according  to  the 
contract,  be  consumed  in  the  public  lamps,  but  which 
may  not  have  been  u.sed  through  the  restrictions  by 
the  police. 

Gas  so  deducted  was  allowed  for  at  2s.  4d.  per 
1,000  ft,,  the  price  at  which  the  gas  is  charged  to  the 
council . 

The  company  made  no  allowance  for  reduced  main- 
tenance— this,  I  contend,  should  have  been  done. — 
Yours,  &c.. 

Somerset. 

December  9,  1915. 

[Information  on  the  point  raised  by  our  corres- 
pondent was  suppMed  by  speakers  at  the  recent 
Eastern  Sub-District  meeting  of  the  Institution  of 
Municipal  and  County  Engineers,  held  at  Bury  St. 
Edmunds,  and  reported  in  our  Lssue  of  last  week ; 
but  we  shall  be  glad  to  receive  for  publication  par- 
ticulars as  to  the  allowances  made  in  other  towns. — 
Ed.  Surveyor.] 

To  the  Editor  of  The   Surveyor. 
Sir,. — I  notice  in  your  issue  of  De<^ember  10th  that 
Mr.  Eley,  when  replying  to  points  raj'sed  by  several 


speakers  in  the  discussion  of  his  paper,  "  War-time 
Economy  by  Local  Authorities,"  read  at  the  Eastern 
Sub-District  meeting  of  the  Institution  of  Municipal 
and  Coimty  Engineers  at  Bury  St.  Edmunds,  "thought 
it  would  be  useful  if  Uiey  could  obtain  information 
as  to  what  gas  and  electric  lighting  companies  were 
allowing  councils  per  standard  in  those  districts 
where  public  lighting  was  very  severely  restricted  or 
prohibited,  and  particularly  what  was  being  done 
where  contracts  existed." 

It  may  be  of  interest  to  Mr.  Eley  and  other  mem- 
bers of  the  institution  to  learn  that  I  have  recentiy 
circnlarised  twenty-one  towns  in  the  East  of  England 
on  this  subject,  the  replies  to  which  I  have  tabulated, 
and  a  copy  of  which  tabulated  returns  I  have  sent  to 
the  secretary  of  the  Institution  of  Municipal  and 
County  Engineers  for  the  use  of  other  members. — 
YourSi  &c., 

B.    J.   WORMLEIGHTDN, 

Town  Surveyor. 
Loftus,  Yorks. 

December  14,  1915. 
[We  may  say  that  we  have  applied  to  Mr.  Worm- 
leighton  for  a  copy  of  his  return,  and  hope,  in  antici- 
pation of  his  courtesy,  to  be  able  to  reproduce  it  in 
our  next  issue. — Ed.  Surveyor.] 


OXFORD   TRAMWAYS. 

To  the  Editor  of  The  Surveyor. 

Sir,— The  paragraph  referring  to  Oxford  under  the 
heading  "  Things  One  Would  Like  to  Know,"  lin 
your  is.sue  of  tlie  10th  instant,  is  quite  out  of  date, 
and  thcrefoTo  misleading. 

The  main  line  of  tramway  from  the  railway  stations 
eastwards  through  the  city  lias  for  some  time  been 
removed,  and  the  whole  of  the  streets  which  it 
traversed  rcpaved  with  Trinidad  asphalt-niacadani 
and  tar-macadam,  except  as  to  a  short  length  of 
Rocinac.  A  large  proportion  of  the  bi^anch  lines  has 
a:lso  been  taken  up  and  tho  streets  similarly  repaved. 

Th.e  total  route  length  operated  upon  so  far  is  about 
3  miles,  and  the  ceirtral  portion  of  the  city  has  thus 
been  practicaU'y  cleared  of  tramways.  The  removal 
of  the  remaind'er  and  the  repaving  of  the  roads  is 
proceeding  rapidly,  and  will  probably  be  completed 
during  the  next  few  months. 

The  negotiations  between  the  tramway  company 
and  the  council  were  necessarily  of  a  protracted 
nature,  and  eventually  an  Act  of  Parliament  was 
passed  for  the  trainsfer  to  the  corporationof  the  tram- 
\va.\s— whtch  were  in  a  very  bad  condition — and  for 
estalilishing  a  service  of  motor  omnibuses. 

Sanction  to  a  loan  for  the  reconstruction  works 
was  sul)sequenlly  obtained  through  the  Local  Govern- 
ment Board,  and  those  works  were  taken  in  band 
without  undue  delay. 

I  suggest  to  your  contributor  the  desiraliiliiy  of 
asioertarining  the  facts  before  committing  himself  to 
print  as  to  ca.scs  of  wh'ch  he  has  not  personal  know- 
ii.'dge. — Yours.  &c., 

Wm.  Hy.  White, 

City  Engineer. 

Oxford, 

December  14,  1915. 

[Our  contributor,  to  whom  we  have  submitted  the 
foregoing,  writes:  "Mr.  White's  letter  cU-tarly  ex- 
plains the  present  position  with  regard  to  the  Oxford 
tramways  and  the  .streets  of  that  city.  My  apologies 
are  due"  to  Mr.  White  for  having  been  misled  by  a 
.short  statement  in  the  Press  a  week  or  two  ago  that 
the  tramways  were  about  to  be  removed,  whereas  it 
now  aijpears  that  the  majority  of  the  tramlines  were 
removed  some  time  ago.  To  err  is  human,  and  I 
hoi>e  Mr.  White  wili  forgive  me." — Ed.   Surveyor.] 


Sewage  Treatment  After  the  War. — When  the  war  is 
oviT  and  ordinary  inunieipal  activities  have  been 
restored  throughuat  Europe,  there  may  (says  Emjinenr- 
iiKj  News)  be  some  sui-prising  i-ealignment  of  sewage 
treatment.  Necessary  economies  will  force  all  the 
European  countries  engaged  in  the  war  to  adopt  a 
rational  rather  than  an  ideal  sewage-treatment  policy, 
such  as  has  been  practised  in  Germany  for  a  decade 
or  two.  Partial  processes,  like  screening  and  tank 
treatment,  wUl  doubtless  be  widely  employed,  and  in 
many  instances  nothing  more  may  be  feasible  for  years 
to  come.  If  the  activated  sludge  process  is  shown  to 
be  an  economic  success  it  bids  fair  to  be  adaptable  to 
almost  any  degree  of  treatment,  and  thus  to  find  its 
way  to  all  parts  of  the  world.  By  the  time  the  war 
is  over,  the  possibilities  of  this  most  interesting  and 
promising  method  of  sewage  treatment  will  probably 
be  determined. 
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Municipal  Work  in  Progress  and  Projected. 

The   Editor  invites   the   co-operation   of  Surveyor   readfrs  with  a  view  to   jnalxing   the   informatimi   given  im 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  tlie  more  important  pro- 
jected works  of  which  partioulars  have  reached  ns 
during  the  present  weekr  Other  reports  will'  be  found 
on  onr  "Local  Govejnmcnt  Board  Inquiries"  page. 

BUILDINGS. 

Exeter  T.C. — It  lias  been  agreed  to  23urchase  a  site 
for  a  small-pox  hospital,  at  a  cost  not  exceeding  £500. 

Hawick  T.C. — It  is  proposed  to  make  additions  to 
the  Anderson  sanatorium,  at  an  estimated  cost  of 
£1,500. 

Itchen  U.D.C. — The  Local  Government  Board  wrote 
reverting  to  the  council's  letter  with  respect  to  the 
proposal  to  spend  a  sum  estimated  at  £3,125  out  of 
revenue  on  the  provision  of  an  isolation  hospital. 
With  reference  to  the  proposal  to  defray  the  expendi- 
ture by  instalments  extended  over  a  period  of  two 
and  a-iialf  years,  the  board  were  advised  that  if,  as 
they  assumed  was  the  case,  the  whole  of  the  work  was 
to  be  done  at  once,  the  council  woidd  have  no  legal 
authority  apart  from  a  loan  under  the  board's  sanc- 
tion to  extend  the  payments  in  the  manner  suggested. 

Lowestoft  T.C. — The  borough  surveyor,  Mr.  G.  H. 
Hamby,  reported  that  during  the  continuous  stormy 
weather  recently  a  heavy  scour  took  place  on  the 
South  Beach.  He  had  adopted  temporary  measures 
of  protection,  and  he  was  of  opinion,  after  careful 
examination,  that  to  save  the  position  of  the  wall 
and  cliffs  it  would  l>e  necessary  to  sheet-pile  below 
the  foundations  oi  the  wall  for  about  80  ft.,  and  fix 
land-ties  from  each  ma'-n  pile.  The  estimated  cost  of 
the  work  would  be  about  £400.  The  borough  sur- 
veyor was  directed  to  carry  out  the  sheet-piling,  as 
suggested. 

Runcorn  R.D.C. — Plans  have  been  approved  for  the 
extension  of  the  cottage  hospital,  at  an  estimated  cost 
of  £500. 

Wellingborough  U.D.C— The  surveyor,  Mr.  E.  Y. 
Harrison,  is  pre|iaring  quantities  for  a  proposed 
public  convenience. 

HOUSING    AND    TOWN  PLANNING. 

Huntingdon  T.C. — Arrangements  have  been  com- 
pleted for  the  acquisition  of  Stoney  Close  as  a  site  for 
the  erection  of  working-class  houses. 

Lanark  C.G. — Arrangements  have  been  completed  by 
the  Middle  AVard  Committee  and  the  Finance  Com- 
mittee for  proceeding  with  the  scheme  for  building 
150  cottages  at  Jlossend.  The  INIinistry  of  Munitions 
has  promised  a  contribution  of  £4,000  towards  the  cost. 

Whitley  and  Monkseaton  U.D.C. — Mr.  Harvey,  in 
presenting  the  report  of  the  Town  Planning  Com- 
mittee, said  the  connnittee  were  seeking  to  co-operate 
with  the  landowners,  and  were  endeavouring  to  ascer- 
tain whether  they  had  any  preconceived  ideas  in 
regard  to  the  development  of  their  land.  The  com- 
mittee were  now,  therefore,  actually  on  the  road  to 
making  a  town  planning  scheme  for  the  district. 
It  would  be  a  very  long  job,  and  would  take  two  or 
three  years  to  complete. 

PARKS    AND    OPEN   SPACES. 

Warrington  T.C. — The  borougli  surveyor,  Mr.  A.  M. 
Ker,  has  been  instructed  to  prepare  a  jilan  for  laying 
out  the  land  on  the  south-east  side  of  Warrington 
Bridge. 

REFUSE    COLLECTION    AND    DISPOSAL. 

Jarrow  T.C. — The  council  have  resolved  that  the 
town's  scavenging  shall  be  done  by  means  of  direct 
labour. 

Omagh  U.D.C. — The  question  of  providing  receptacles 

for  domestic  refuse  has  been  referred  to  the  Pubhc 
Health  Committee  for  consideration  and  report. 

Southgate  U.D.C. — A  report  has  been  submitted  by 

the  Public  Health  Connnittee  on  the  collection  of 
refuse  by  motor  van.?,  and  a  committee  has  been 
appointed  to  go  into  the  matter. 

ROADS    AND    MATERIALS. 

Axholme  R.D.C.  —  The  employment  of  old-age 
pensioners  on  the  roads  to  set  at  liberty  more  able- 
bodied  men  for  fann  work  was  strongly  advocated  by 
Alderman    T.  J.  Blaydes  and  Alderman    Stephenson. 


and  it  was  stated  that  the  Pension  Commissioners 
had  altered  their  regulations  so  that  an  old-age 
IJensioner  might  now  earn  as  much  as  he  could  without 
pi-ejudicing  the  amount  of  his  pension.  Alderman 
Blaydes  also  spoke  in  favour  of  the  employment  of 
women  for  road  sweeping  and  the  lighter  parts  of  the 
road  work.  Instructions  wei'e  given  the  surveyor,  IMr. 
B.  West,  to  ascertain  whether  there  were  in  the  dis- 
trict old-age  ]iensioners  who  had  given  up  work  under 
the  misapprehension  that  their  pension  would  be 
affected  if  they  earned  more  than  8s.  a  week,  and  to 
offer  them  employment  on  the  roads,  also  to  supple- 
ment the  work  by  the  employment  of  women  whei'e 
possible. 

Colchester  T.C. — Authority  has  been  given  for 
paving  with  granite  setts  the  portion  of  Hythe  Hill  on 
tlie  north  side  from  a  point  about  50  yds.  east  of  St. 
Leonard's  Church  to  the  Hythe  Quay. 

Devon  C.C. — The  Bridges  and  Jlain  Roads  Com- 
mittee on  Tuesday  reported  the  further  consideration 
of  the  application  of  Southmolton  Rural  District 
Council  tor  the  approval  of  the  appointment  of  Mr. 
Ernest  Kingdom  as  one  of  the  Southmolton  district 
surveyors,  and  they  approved  of  the  appointment, 
subject  to  the  district  councU  providing  Mr.  Kingdom 
at  their  own  expense  with  a  motor  cycle,  to  eiiable 
him  to  supeiwise  properly  the  work  of  maintaining 
the  main  roads. 

East  Dereham  U.D.C. — In  compliance  with  the  sug- 
gestion of  the  Government  on  economy,  a  letter  was 
received  from  tlie  Eastern  Highways  Committee  that 
they  did  not  intend  to  incur  any  expenditure  on  road 
tarring  or  watering  county  roads,  and  that  no  allow- 
ance would  be  made  to  any  urban  authority  for  any  of 
those  items,  commencing  from  April  1st  next.  The 
surveyor,  Mr.  F.  L.  Burch,  reported  that  the  use  of  tar 
was  the  most  economical  method  of  keeping  the  roads 
in  repair,  and  expressed  the  opinion  that  tlie  ))roposed 
step  by  the  Highways  Committee  would  be  false 
economy.  Tlie  clerk  was  directed  to  write  to  the  county 
council,  putting  the  views  of  the  surveyor  before  it. 

Helston  T.C. — The  council  have  adopted  a  recom- 
mendation of  the  Jtain  Roads  Committee  to  ask  the 
county  council  to  t<ike  over  the  maintenance  and 
repair  of  parts  of  the  main  roads  in  Clodgy-lane,  and 
from  the  entrance  of  Clodgy-lane  to  Killianchor  and 
Aver's  Corner,  on  the  Gweek  road,  and  that  the  con- 
tract with  the  county  council  in  future  relate  only  to 
the  remainder  of  the  main  roads  in  the  borough. 

Isle  of  Wight  R.D.C— The  clerk  to  the  county 
council,  Mr.  J.  Dufton,  wrote  stating  that  the  Roads 
Committee  had  received  complaints  that  tar-spraying 
had  made  the  surface  of  some  of  the  roads  veiy  slippei-y 
and  dangerous  for  horses.  It  was  undesirable  to  tar- 
spray  steep  gradients  in  future,  and  they  suggested 
that  where  they  liad  already  been  tarred  grit  should 
be  sprinkled  occasionally. 

Lowestoft  T.C. — It  has  been  decided  to  make  u]i 
Harbour-road. 

Oakham  R.D.C. — A  letter  was  received  from  the 
county  council  as  to  whether  this  district  council,  as 
the  highway  authority,  could  retrencli  in  any  way  with 
regard  to  the  cost  of  upkeep  of  the  roads.  To  this 
the  council  have  replied  that,  as  they  would  have  to 
pay  in  the  future,  as  they  were  doing  now,  more  for 
material,  team  labour,  and  manual  labour,  it  would 
be  impossible  to  undertake  to  maintain  the  roads  at 
any  less  price  than  had  been  allowed  during  the  current 
year. 

Retford  R.D.C. — It  was  reported  lately  that  arrange- 
ments had  been  made  with  the  county  council  by  which 
overlap])ing  roads  would  be  repaired  by  the  two  autho- 
rities interchanging  labour. 

Scarborough  T.C. — The  Local  Government  Board  are 
being  asked  for  sanction  to  a  loan  for  the  repair  of  the 
landslip  in  Clarence  Gardens. 

Southwark  B.C. — The  Works  and  Depot  Committee 
recommend  the  purchase  of  a  motor  slop  van. 

Swindon  T.C. — Property  and  land  costing  £600  are 
to  be  purchased  for  a  widening  scheme  in  Wroughton- 
road. 

Truro  R.D.C. — A  proposal  is  being  considered  for 
the  construction  of  a  new  road  at  Kenyn  and  Kea. 
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Westhoughton  U.D.C. — The  surveyor,  Mr.  George 
Have?,  reported  that  during  the  recent  spell  of  frost 
tJiey  used  about  14  tons  of  salt  on  the  roads,  the  cost 
of  distribution  being  about  £10.  The  judicious  use 
of  salt  instead  of  the  old  system  of  ashing  had  resulted 
in  a  considerable  saving  in  expense  as  well  as  keeping 
the  roads  in  a  much  better  condition. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Elgin  T.C. — The  burgh  surveyor.  .\Ir.  A.  A.  Turriff, 
has  been  nistriioted  to  ascertain  the  eo^t  of  carrying 
out  arrangements  proposed  by  him  to  prevent  a  ro- 
ourrenoe  of  the  flooding  at  the  foot  of  Lossie  Wynd. 
Though  this  step  has  been  taken,  it  may  not  be 
expedient  to  take  further  action  until  after  the 
war. 

Exeter  T.C. — The  city  council  on  Tuesday  approved 
the  report  of  the  Sanitary  Committee  recommending 
improvements  at  the  sewage  disposal  works,  at  an 
estimated  cost  of  £10,000.  In  reply  to  questions,  the 
city  surveyor,  Mr.  T.  Moulding,  stated  that  a  Local 
Government  Board  inquiry  would  have  to  be  held 
and  expert  judgment  passed  ilpon  the  scheme. 
NolKjdy  could  say  whether  the  effluent  would  be 
satisfactory  or  not,  so  much  depended  upon  the  flo\\ 
of  the  river  into  which  the  effluent  passed.  If  the 
flow  of  the  Exe  was  always  as  great  as  at  present  no 
more  work  would  be  required  tlian  screening.  It  was 
in  the  summer  months  that  other  work  was  required. 
He  believed  the  effluent  in  the  sununer  would  be 
better  under  this  scheme.  The  Local  Government 
Board  might  require  a  storm-water  tank,  but  that 
would  not  be  costly.  Replying  to  Alderman  Ross,  he 
said  the  exi>erimental  work  had  saved  the  council 
thou.sauds  of  pounds.  Having  regard  to  the  flow  of 
the  river,  the  works  now  were  as  good  as  any  in  the 
country.  What  they  had  to  do  was  to  clean  the 
clinkers  and  wash  the  tanks  more  frequently  than 
formerly. 

Loughrea  R.D.C. — A  letter  has  been  received  from 
the  Local  Government  Board  stating  they  had  recom- 
mended the  Commissioners  of  Public  Works  to  issue 
to  the  council  a  sum  of  £500,  being  liu-  second  instal- 
ment of  the  loan  of  £8,250  sanctioned  for  the  purpose 
of  carrying  out  a  sewerage  scheme  for  the  town  of 
Loughrea.  The  letter  added  that  the  board,  in  view 
of  the  report  they  liad  received  from  their  engineering 
inspector,  Mi-.  Price,  relative  to  his  recent  inspection 
of  the  works,  were,  at  the  same  time,  of  opinion  that 
the  council  would  be  well  advised  to  close  down  the 
works  and  to  re-open  them  at  the  conclusion  of  the 
war,  when  employment  would  be  much  needed,  and 
their  completion  would  not  be  long  delayed.  The  clerk 
was  directed  to  intimate  to  the  Local  Government 
Board  that  the  council  were  of  opinion  that,  in  view  of 
the  scarcity  of  employment  and  the  urgent  need  for  the 
sewerage  works,  the  work  should  be  continued,  and 
recommended  its  continuance  until  the  scheme  be 
completed. 

Swindon  T.C. — The  borough  surveyor,  Mr.  H.  .1. 
Hamp,  has  received  instructions  to  report  on  a  .-chenio 
for  the  iniijrovement  of  the  filter-beds  at  the  Rod- 
bourne  sewage  disposal  works. 

Wantage    R.D.C.^ — It    is    proposed    to    cari-y  out  a 

scheme  of  sewage  filtration  for  the  parish  of  Harwell. 

WATER,    CAS,   AND    ELECTRICITY. 

Axbridge  R.D.C. — It  has  been  dciided  Id  purchase 
for  the  South  Marsh  waterworks  ijuiiqiing  station  a 
.30  b.h.p.  horizontal  oil  engine  (to  use  crude  oil)  and 
a  26  b.h.p.  pump,  at  £315  and  £310  respectively,  and 
that  the  payments  be  extended  over  the  longest  pos- 
sible period. 

Bath  T.C. — The  Electric  Lighting  Committee  recom- 
mend the  coriX)ration  to  purchase  a  new  feeder  for 
electrical  power  extension. 

Belfast  T.C. — A  scheme  has  been  adopted  for  light- 
ing the  central  area  of  the  city  by  electricity. 

Burnley  T.C. — It  is  the  intention  of  the  corporation 
to  promote  a  Bill  for  the  extension  of  the  time  for  the 
completion  of  the  Hurst  wood  i-eservoir  and  the  catch- 
water  drains  or  conduits,  and  other  works  authorised 
by  the  Act  of  1908. 

Burton-on-Trent  T.C. — The  Electricity  Committee 
have  adopted  a  proposal  for  the-  extension  of  elec- 
tricity mains,  at  an  estimated  cost  of  £6,700. 

Lincoln  T.C— It  has  been  resolved  to  increase  the 
price  of  gas  by  3d.  per  1,000  ft.,  this  being  the  second 
increase  during  the  year,  and  bringing  the  price  to 
2s.    6d.    per   1,000   ft.     It   was   stated  that  the  price 


for  electricity  would  also  be  increased  on  January  Is' 
ne.xt. 

Lleyn  R.D.C. — A  report  is  to  be  prepared  on  the  cost 
of  sinking  a  shaft  for  a  supply  of  water  for  Oohry- 
myndd   and  Llanbedrog. 

Newry  UiD.C— The  nett  profit  of  the  gas  under- 
taking for  the  financial  year  ended  March  31st  last 
w;rs  £230,  compared  with  £127  in  the  previous  year. 
The  capital  expenditure  during  the  year  included 
£433  for  the  renewals  to  the  gasometers,  and  £484  for 
renewal   of   retorts. 

Nuneaton  T.C. — An  intimation  has  been  received 
that  the  Local  Government  Board  will  offer  no  oppo- 
sition t"  the  corporation's  proposed  loan  of  £10,000 
for  the  extension  of  the  electricity  plant. 

Stoke-on-Trent  T.C. — It  has  been  decided  to  renew 
part  of  the  Burslem  gasworks  plants,  at  an  estimated 
cost  of  £3,750. 

Torquay  T.C. — The  Local  Government  Board  have 
waived  their  objections  to  the  laying  of  the  second 
section  of  the  new  water  main  from  the  Dartmoor 
reservoirs,  at  an  estimated  cost  of  £60,000. 

Worcester  T.C. — It  has  been  agreed  to  cany  out  a 
uati'r  main  extension  at  an  estimated  co.st  of  £400. 

MISCELLANEOUS. 

Cork  R.D.C. — It  is  proposed  to  fix  twenty  fire 
hydrants  on  the  water  mains,  subject  to  sanction  to  a 
loan  for  the  cost  being  obtained  from  the  Local 
(Jovernmcnt  Board. 

Finedon  U.D.C— The  clerk,  Mr.  T.  .1.  Morgan, 
rcpoited  llKit  he  had  waited  uiX)n  the  Local  Govern- 
ment Board  with  reference  to  the  proposal  of  the 
council  to  combine  the  offices  of  sanitary  inspector 
and  surveyor  and  to  advertise  for  a  man  to  carry  out 
those  duties.  The  board  suggested  that  the  coiuicil 
should  reconsider  their  decision  and  allow  the  present 
arrangement  to  remain  in  force  until  the  end  of  the 
war,  as  otherwise  it  might  lead  to  the  cotnicil 
appointing  a  man  of  military  4ige.  In  answer  to  Mr. 
Leonard,  the  inspector  (Mr.  Llpyd)  said  he  was  of 
lUiilitary  age,  but  had  offered  himself  and  been  re- 
jected. The  council  decided  to  adopt  the  view  of  the 
Local  Government  Board,  and  both  the  surveyor  (Mr. 
G.  F.  Beam)  and  the  inspector  (Mr.  Lloyd)  agreed  to 
carry  out  tlioir  duties  for  the  period  suggested. 

Hove  T.C. — The  mayor  read  a  letter  from  the  town 
clerk  stating  tliat  the  council  would  be  glad  to  learn 
that  since  the  last  meeting,  when  resolutions  relative 
to  the  enlristmcnt  of  the  staff  were  passed,  every  mem- 
l>er  of  military  age  excci)t  one  of  the  various  staffs 
held  to  be  indisiiensable  had  offered  himself  for  enlist- 
ment under  Lord  Derby's  scheme.  In  that  one  case 
there  were  very  exceptional  private  circumstances 
which  stood  in  the  way.  Of  those  not  held  to  be 
indispensable  all  had  enlisted  except  two,  ono  of 
whom  had  ajiplied  for  a  commission,  and  would,  he 
understood,  receive  it  shortly. 

Ryde  T.C^— Sanction  is  being  sought  to  a  scheme  for 
the  ac(iuisition  b,y  the  oorijoration  of  Victoria  Pier, 
and  to  the  construction  of  swimming  and  other  baths 
in   cniincction   therewith. 

Sunderland  T.C. — The  council  have  agreed  to  the 
recomaicndatioii  of  the  Watch  Committee  to  purchase 
a  motor  fire  engine  from  Mes.srs.  John  Morris  &  Sons, 
Manchester.  .\  resolution  had  been  passed  by  the 
conunittee  tliat  the  variotis  insurance  companies 
should  be  written  to  asking  if  they  would  contribute 
towards  the  cost  of  the  engine,  and  the  town  clerk 
read  a  reply  he  had  received  from  the  Municipal 
Mutual,  stating  that  the  companies  could  not  be 
expected  to  entertain  such  a  proposal,  and  asking 
whether  the  council's  Watch  Committee  did  not  con- 
sider lit  infra  dig.  for  a  wealthy  corporation  like  that 
of  Sunderland  to  ask  for  contributions  towards  a  fire 
engine  to  cost  ei.20(_)  or  £1,500  ? 


Back-to-Back  Houses  in  Bolton.— The  borough  sur- 
vcydi-  of  Bolton,  iMr.  E.  L.  Morgan,  in  the  course 
of  an  address  recently  at  the  Spinners'  Hall  on 
"  Hou-sjing  in  Bolton."  stated  that  in  1851  the  majo- 
rity of  the  houses  of  the  working  classes  appeared 
to  liave  been  back-to-back  houses,  and  that  in  1891 
the  number  of  such  houses  was  3,051.  Between  1874 
and  1895,  a  period  of  twenty-one  years,  538  houses 
were  demoli.shed,  closed,  or  made  fit  for  habitation, 
an  average  of  twenty-.sev6n  per  ^annum.  iFrom  1896 
to  the  present  time  1,023  houses  of  tliis  class  had  been 
demolished,  476  closed.  588  made  fit,  and  105  im- 
proved, a  total  of  2,192  houses  dealt  with,  an  average 
(A.  eighty-seven  per  annum.  The  work  had  co.st  the 
corporation  £43,600. 
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PERSONAL. 


Mr.  H.  Howard,  surveyor  to  the  Littlehampton 
Urban  District  Council,  has  resigned. 

Mr.  John  Groom,  surveyor  to  the  Ellesmere  Urban 
D-strict  Council,  has  resigned  his  position  owing  to 
ill-health. 

Mr.  A.  G.  Wheeler,  assistant  surveyor  of  Colchester, 
has  accepted  a  temporary  commission  in  the  Royal 
Engineers. 

Mr.  Wilfred  F.  Alderton.  who  ha;?  just  conijileletl 
his  articles  with  the  surveyor  to  the  Aldershot  Urban 
Di.=trict  Council,  has  been  gazetted  to  a  Lieutenancy 
in  the  4th  Hants  Beginient.  Mr.  F.  C.  Uren,  the 
surveyor,  rls  thus  left  without  his  last  means  of 
assistance,  his  permanent  staff  and  those  who  re- 
placed them  having  joined  H.M.  Forces.  Mr.  Uren 
has  himself  applied  for  a  commission  in  the  Royal 
Engineers,  but  his  council  have  refused  to  grant  him 
the  necessary  leave. 

Mr.  John  Gordon,  who,  as  already  announced,  has 
been  appointed  burgh  surveyor  of  Aberdeen,  served 
an  ai^prenticeship  in  the  office  of  the  eng'neer-in-chief 
of  the  Great  North  of  Scotland  Railway  Company 
under  the  late  Mr.  P.  M  Barne.tt,  and  was  subse- 
quently one  of  Jlr.   Bauu-llV   >i'-^iftants  for   a  year. 


Me.  John  Gordon, 
The  New  Burgh  Surveyor  of  Aberdeen. 

In  1888  he  received  an  appointment  as  an  engineering 
assistant  in  the  Aberdeen  burgh  survej^or's  office 
under  the  late  Mr.  WOliam  Boulton,  who  was  s\ic- 
oeeded  by  the  late  Mr.  William  Dyack  in  1892.  In 
1897  Mr.  Gordon  w-as  unanimously  appointed  by  the 
town  council  to  be  assistant  burgh-  surveyor  in  suc- 
cession to  Mr.  Lynham,  and  has  held  that  post  up  to 
the  present  time.  For  a  year  past,  since  the  death 
of  Mr.  Dyack,  the  sole  charge  of  the  department  has 
devolved'on  Mr.  Gordon.  Mr.  Gordon  is  a  graduate 
and  member  of  the  Institution  of  Municipal  and 
County  Engineers,  an  associate  member  of  the  Insti- 
tution" of  Civil  Eng^-neers,  and  a  past-president  of  the 
Aberdeen  Association  of  Civil  Engineers.  He  holds 
the  Honours  Certificate  of  the  Science  and  Art  De- 
partment in  building  construction,  and  for  a  number 
of  .years  was  on©  of  the  lecturers  in  the  technical 
evening  classes  -at  Gordon's  College.  Mr.  Henry 
Bteuart,  who  becomes  assistant  burgh  surveyor,  is 
a  native  of  Banchory.  He  was  trained  in  the  burgh 
surveyor's  office,  and  has  been  on  the  staff  for  twenty- 
eight  years. 

Mr.  Arthur  Race,  borough  engineeir  and  surv'-eyor  of 
Barrow,  who  has  been  appointed  to  a  similar  position 
at  Blackburn,  has  been  complimented  by  the  Health 
Committee  of  the  former  borough  placing  on  record 
their  appreciation  of  the  efficient  services  rendered 
by  him  during  the  seven  years  he  had  been  at  Barrow. 
The  committee  wished  him  every  success  in  his  new 
appointment.  'The  mayor  (Alderman  Barrow)  said  he 
would  like  to  pay  a  tribute  to  the  services  of  Mr. 
Race.  He  had  had  a  lot  to  do  with  him  in  the  erec- 
tion of  schools,  and  during  his  mayoralty  he  had 
come  into  very  close  contact  with  him  in  various 
ways.  Mr.  Race  had  been  an  excellent  surveyor,  and 
condiic-ted    difficult    negotiations    with    the    greatest 


skill.  He  had  in  every  way  served  the  corporation 
well,  and  he  (the  mayor)  was  sure  they  all  wished 
him  every  success  in  his  new  sphere  of  labour,  which 
he  would  occupy  from  January  1st. 


LOCAL   GOVERNMENT   BOARD   INQUIRIES. 

Tlie  Editor  invites  the  co-opcralion  of  Surtevor  ?c(i 
triDi  a  view  to  makinu  ttie  injonnation  gii;en  under 
head  as  corn.'plete  and  accurate  as  possible. 


INQUIRIES   HELD. 

Beaconsfield  U.D.C.  (December  7tli.  Air.  P.  M. 
Crosthwaite). — £4,500  for  works  of  private  street 
improvement. — It  was  explained  that  it  was  proposed 
under  the  scheme  to  make  up  Barkig-road,  Baring- 
crescent,  ajid  Reynolds-road. 

Lancaster  T.C.  (December  9th). — This  was  an 
inquiry  into  an  application  for  a  Provi^sdonal  Order 
to  amend  the  Lancaster  Corporation  Acts,  so  as  to 
Ixirrow  a  sum  not  exceeding  .t:8:),000  for  the  extension 
of  the  gas  undertaking,  and  to  enable  the  corporation 
to  nni  motor  'buses ;  to  borrow  £4,200  for  sewerage 
work,  the  linnnediate  necessity  being  occasioned  by 
the  prospective  increase  of  15,000  in  the  population 
through  Government  works.  There  was  no  oppo- 
sition. 

APPLICATIONS    FOR    LOANS. 

Bedwellty  U.D.C— £300  for  a  tar-dchyd ration  plant. 

Hornsey  T.C. —  £500  for  electricity  mains. 

Redtlitch  U.D.C— £12,542  for  the  reconstruction  of 
Mic  t'li'<'l  licity  works. 

LOANS   SANGTSONED. 

Barrow  T.C. — £2,000  for  new  water  mains. 

Derby  T.C— £2,043  for  electric  motors,  and  £1,927 
fni-  mains. 

Dumbarton  T.C. — £510  for  filtration  and  aeration 
plant, 

Hull  T.C— £20,000  for  the  electricity  undertaking. 

Newport  (I.W.)  T.C. — £1,506  for  water  pumping 
plant. 

Rochford  R.D.C— £3,900  for  works  of  sewage 
(lis])usal. 

Westminster  B.C. — £23,775  for  street  improvements. 
FORTHGOMIHC   INOUIRiES. 

DECEMBER.  £ 

23. — Bentley.     For  works  of   sewage  disposal 

(Mr.  A.  G.  Drui7) 2,030 

TOWN     PLANNING. 

31. — Bentley.     (Mr.  George  L.  Pepler)  ...  — 

mil     OTHER     ADVEHTISEAJENTS 

See  End  of  Paper. 

A  I.DEESHOT  UEBAN  DISTEIt'T  COUNCIL. 
^^  SURVEYOR'S    CLERK. 

The  above  Council  requires  the  services  of  a  Clerk, 
male  or  female  (the  male  must  be  ineligible  for 
military   service),   in   the   Surveyor's   Department. 

A  shorthand  writer  and  typist,  and  one  experienced 
in  the  keeping  O'f  accounts  of  such  a  department,  and 
capable  of  prepardng  tjacings  preferred. 

Applications,  stating  age,  experience,  and  wages 
required,  together  with,  copies  of  3  testimonials,  to 
be  sent  to  the  Siirveyor  on  or  before  31st  inst., 
endorsed   "  Sni'veyor's  Clerk." 

FRED.    H.    DOMINEY, 

Acting  Clerk. 

-Aiuni^'ipal   Buildrings, 
Aldershot. 
December  15,  1915. (:2.7!):j) 

lEAM   FIEE    ENGINE  and  Suction  Hose  for 

-      Sale;   Shand  Mason's;  4.30  gallons;  80  lb.  steam 

pressure.    Thoroughly     good     order     and     complete. 

£105,      on      rails,      Norwich.  —  .-Arthur      E.      Collins, 

M.iNST.c.E.,  1  Carrow-hill,  jNorwich. (2.795^ 

0  ENGINEEBS.— The  Gosport  and  Alver- 
stoke  Urban  District  Council  invite  Tenders  foi' 
the  Supply  of  a  New  Fly-wheel,  Crank-shaft,  Steam 
and  Air  Eooentrics,  Spindles,  &c.,  for  existing  Steam- 
engifflis  Air  Compressor.  Specification  can  be  seen, 
and  Form  of  Tender  obtained,  on  application  to  the 
Engineer  and  Surveyor  to  the  Council,  Town  Hall. 
Gosport. 

Tenders  addressed  to  the  Clerk  to  the  Council, 
sealed  and  endorsed  "Tender  for  New  Fly-wheel. 
&c.  "  to  be  delivered  at  the  Council  Offices  at  or 
before  10  a.m.  4th  January.   1916.  (2,794) 


December  17,  1915. 


AND   COUNT  r   ENQINSBB. 
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THINGS   ONE    WOULD   LIKE  TO   KNOW. 


(UontrlLuted.) 

Can  we  possibly  have  too  many  papers  on  the  all- 
important  question  of  War-time  Economies  by  Local 
Autliorities  ?  Is  it  not  very  satisfactory  that  sur- 
veyors like  Mr.  ELey,  of  Newmarket,  and  others. 
should  give  us  their  views  on  this  subject  ?  Would 
it  not  be  vei'y  useful  if  a  conference  could  be  held  of 
represeut-atives  of  all  local  autliorities  throughout 
tlio  kingdom  to  discuss  this  imijortant  question,  and, 
if  possible,  to  decide  upon  some  combined  method  of 
jjrocedure  ? 

•  •  •  • 

Is  it  a  fiict,  as  stated  by  an  enquiring  Membei-  of 
tlie  House  of  Commons  the  other  night,  that  the  cost 
of  the  coUectian  of  street  refuse  in  the  City  of  West- 
minster amounted  to  42s.  a  ton  ?  If  this  is  a  fact — 
and  it  v,as  not  denied  by  the  President  of  the  Local 
Government  Bo;vrd  in  liis  reply — is  it  not  fair  to 
assume  Uiat  there  must  be  some  rather  extravagant 
practices  in  this  wealthy  Metropolitan  borough  ? 
Would  it  not  be  interesting  to  compare  this  excessive 
cost  with  other  comparaWe  districts,  and  to  ascertain 
the  reiison  why  this  extraordinary  cost  is  necessary  ? 

•  •  •  • 

Is  it  not  to  be  hoped  that  the  proceeds  of  that 
wonderful  baziww  lield  recently  at  the  Albert  Hall, 
and  called  "  Cliristmas  in  War-time,"  will  materially 
add  to  the  funds  of  the  Conmiittee  of  the  ProfessionaJ 
Classes  War  Kelief  Fund  ?  Wliile  so  much  aid  has 
been  ungrudgingly  given  to  those  of  the  w-orking 
classes  who  have  suffered,  is  it  not  a  fact  that  there 
are  hundreds  of  professional  men  who  have  found 
themselves  in  reduced  circumstances  owing  to  the 
war,  and  has  not  the  above-mentioned  committee 
done  excellent  work  in  relieving  niucji  of  the  distress 
which  has  thus  been  caused  ? 

•  •  •  • 

Are  not  the  council  of  ilie  Institution  of  Municipal 
and  County  Engineers  to  be  congratulated  on  having 
started  upon  the  Hercideau  task  of  endeavour- 
ing to  standardise  forms  for  statistics,  on  the  various 
and  multifarious  works  upon  which  surveyors 
throughout'  tlie  country  are  engaged  ?  Would  not  such 
a  sUmdardisation  go  far  to  assist  surveyors  in 
preparing  sUitistics  for  themselves,  and  in  obtaining 
reliable  information  from  other  surveyors  when  they 
are  seeking  information  on  matters  w'ith  which  they 
have  to  deal .' 

•  •  •  • 

Was  not  Dr.  Adeney's  pajier  on  "  Purification  of 
Sewmge  by  Dilution,"  which  he  gave  a  short  time  ago 
at  the  Institute  of  Sanitary  Engineers,  a  brilliant 
example  of  liow  a  man  who  thoroughly  knows  his 
subject  can  make  it  clear  to  his  audience  ?  Did  he 
not  deal  with  a  difficult  scientific  subject  in  a  lucid 
and  clear  manner  which  threw  light  on  some  of  the 
problems  which  have  hitherto  perplexed  many  engi- 
neers and  others  who  have  dealt  with  the  subject  ? 
Is  not  the  subject  of  purification  by  dilution  one  of 
great  interest  at  "the  present  time  when  so  many 
camps  are  obliged  to  send  their  sewage  into  streams 
or  rivers  with  but  very  Mtle  preliminary  treatment  ? 

•  •  •  • 

Was  not  the  scathing  indictment  of  the  London 
County  Council  tramway  .service  in  the  Slar  of 
December  7th  another  nail  in  the  coffin  of  that  now 
almost  obsolete  vehicle  tlie  tramcar  ?  Is  it  not  evi- 
dent that,  with  the  advent  of  the  flexible  motor 
omruibus,  the  doom  of  that  rigid,  unwieldy  and  in- 
convenient street  vehicle,  the  tramcar,  iias  been 
sounded  ?  How  long  shall  we  yet  suffer  these  traffic 
obstructors  to  block  our  streets  ? 

•  •  •  • 

Is  it  not  to  be  hoped  that  road  authorities  and 
surveyors  throughout  the  United  Kingdom  will  give 
up  tlie  use  of  crude  tar  for  all  roadwork  during  the 
war,  when  they  now  know  that  certain  products  of 
crude  coal-gas  tar  are  required  for  the  manufacture 
of  high  explosives  ?  Is  there  not  also  some  objection 
to  using  crude  tar  for  roadwork,  and  have  not  some 
of  the  failures  of  tar-painting  the^urface  of  the  roads 
and  the  use  of  this  material  for  tar-macadam  been 
due  to  the  use  of  crude  tar  ? 

•  •  •  • 

Is  the  darkening  of  our  streets  cari-ied  on  in  a 
scientific  and  reasonable  manner?  Is  there  not  a  sad 
lack  of  unifoi-mity  and  co-operation  between  the 
different  authorities  in  the  matter  of  public  and 
private  ligliting,  with  the  result  that,  whereas  in 
some  streets  there  is  always  up  to  a  late  hour  at  night 


quite  sufficient  light  to  guide  an  enemy's  airship, 
tliei'o  are  other  streets  which  are  so  dangerously  dark 
that  traffic  is  almost  impossible?  Why  should  there 
not  be  a  Minister,  ur  controller,  of  public  lighting,  as 
well  as  one  for  munitions? 


SOME  REGENT  PUBLICATIONS.' 


CoRNEUnu  EV  Scouts:  A  Scouting  Story.  By 
Mark  Harborough.  Price  2s.  6d.  nett  (post  free, 
2s.  9d.).  Glasgow:  James  Brown  &  Son. 
We  have  no  hesitation  in  giving  space  to  a  notice 
of  this  excellent  yarn,  because,  first,  it  thoroughly 
tleserves  wide  publicity,  on  its  merits;  and,  secondly, 
because  the  pen-name  adopted  by  the  author  cloaks 
the  identity  of  a  well-kuown  municipal  engineer. 
Times  out  of  number  we  have  emi>hasised  the  versa- 
tility of  such  ofTicials,  and  the  work  before  us  affords 
another  notable  illustration.  So,  also,  it  tends  to 
discredit  the  proverb  as  to  the  cobbler  sticking  to 
his  last,  for  herein  the  author  shows  that  it  is  pos- 
sible to  cultivate  the  gift  of  •imagination,  to  tran.sport 
oneself  to  the  world  of  make-believe,  and  yet  to  do 
efficiently  the  exacting  every-day  work  of  a  practical 
engineer.  In  fact,  it  must  be  that  this  work  is  even 
letter  done  if  the  official  can  come  to  it  with  the 
freshness  that  follows  an  occasional  switching  off 
on  to  a  hobby  which  means  the  change  that  is  surely 
rest.  In  this  case  the  author's  best  apologia  is  that  he 
has  written  a  book  that  should  be  read  with  avidity 
liy  every  boy.  And  we  have  a  shrewd  suspicion  that 
parents  themselves,  if  they  are  tempted  just  "  to  dip 
into  it,"  will  continue  the  dipping  process  until  they 
have  read  the  book  through.  We  confess  that  its 
well-sustained  plot  induced  us  ourselves  to  read  every 
word — a  coui'se  which,  cnlre  iwus,  is  not  always  pur- 
sued by  the  hardened  reviewer.  Other  municipal 
engineers  should  certainly  buy  it  for  their  own 
youthful  sons,  and  could  with  confidence  give  it  as 
a  timely  present  to  their  friends'  sons.  We  can 
assure  them  they  will  thereby  earn  the  warm  grati- 
tude of  their  little  friends.  As  to  the  tale  itself  its 
character  is  well  suggested  by  tbe  publishers' 
announcement,  which  speaks  of  it  as  "A  story  of 
outdoor  life.  It  smells  of  the  wood  and  camp  fire, 
and  one  can  hear  the  laughter  and  ragging  of  the 
boys."  "  Mark  Harborough "  certainly  knows  and 
ai^x^reciates  the  appeal  of  the  open  country  and  the 
ways  of  its  furred  and  feathered  occupants;  and  with 
equal  thoroughness  he  knows  the  ways,  and  habits, 
and  thoughts  of  the  nornuil  boy.  And  he  has  the 
gift  of  conveying  it  all  to  his  readers  in  good,  un- 
affected English,  enlivened  all  through  by  the  saving 
grace  of  natural  and  kindly  humour.  We  would 
add  that  the  book  is  bound  attractively  in  fidl  cloth, 
the  front  cover  bearing  an  effective  coloured  illus- 
tration. Other  full-page  black-and-white  pictures 
by  R.  W.  Coales  also  cleverly  help  one  to  visualise 
the  scenes  and  characters  referred  to  in  the  text. 


Bournemouth  Trains  and   the  Darkened   Streets. — 

Bournemouth  Tuwu  Council  recently  adopted  the 
recommendation  of  the  Tramways  Committee  that 
from  last  week  to  Januaiy  10th  the  time  of  closing 
down  trams  in  the  borough  be  10.30  p.m.  It  was 
stated  that  the  proposal  was  not  for  the  sake  of 
economy,  but  simply  in  the  interests  of  motormen 
and  for  the  safety  of  the  public  owing  to  the 
darkened  streets. 

Combating  Dampness.— The  first  consideration  of 
)'eparation  is  the  cost,  and  many  wet  structures  are 
neglected  because  the  owners  are  unaware  of  an 
inexpensive  remedy.  The  makers  of  Pudlo  state  that 
they  will  be  glad  to  advise  property  owners  of  the 
least  costly  way  of  successfully  combating  dampness 
and  water  in  any  building.  We  learn  that  the  well  of 
a  lift  at  Haslingden,  which  has  hitherto  been  flooded, 
has  been  made  bone  dry  with  Pudloed  cement. 

County  Down  Assistant  Surveyors.— Three  of  the 
eight  rural  councils  in  Co.  Down  have  sent  to  the 
county  ooimcil  protests  against  the  proposal  to  re- 
organise the  staff  of  assistant  surveyors,  holding  that 
it  was  against  economy  and  efficiency  to  reduce  the 
staff  from  twelve  to  six.  It  is  believed  that  those 
members  of  the  Proposals  Committee  of  the  county 
council  responsible  for  the  suggested  scheme  will 
shelve  it  for  a  time,  if  they  do  not  drop  it  altogether. 


*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of  published  price,  plus  postage  in  the  case  of 
nett  books. 
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A  CONTRACT  GUARANTEE  BOND. 


CLYDEBANK    WATER    TRUSTEES'    APPEAL     DISMISSED. 

Without  calling  upon  the  respondents,  the  House 
of  Lords  recently  dismissed  the  iippeal  of  the  Clyde- 
bank and  District  Water  Trustees  against  a  decision 
of  the  First  Division  of  tJie  Court  of  Session  afiirniing 
a  judgment  of  Lord  Dewar  in  an  action  to  recover 
£5,000  from  the  Fidelity  and  Deijosit  Company  of 
Maryland  under  a  surety  policy  guaranteeing  the 
performance  by  a  contractor  of  a  contract  to  lay 
pipes  in  connection  wiUi  a  new  water  supply  for 
Clydebank  and  district. 

The  contractors  became  l)ankrupt  and  were  unalile 
to  complete  the  work.  Tlie  Maryland  Company  re- 
pudiated liability  because  the  Water  Trustees  had 
not  notified  the  oomijany  of  the  contractor's  liability 
before  the  bankruptcy  to  fulfil  the  time  stipulations 
contained  in  the  conditions  of  tlie  contract. 

The  Lord  Chancellor,  in  moving  that  the  appeal 
should  be  dismissed,  said  the  contractors  slioukl 
have  commenced  to  lay  the  pipes  in  the  first  week  of 
Feliruary,  1909,  but  tiie  work  was  not,  in  fact,  begun 
until  two  montlis  later.  The  Clydebank  Water 
Trustees  had  not  given  the  notice  required  to  the 
Fidelity  and  Deposit  Company,  and  they  omitted  to 
give  a  full  account  of  the  failure  whicfi  liad  occurred. 
Subsequent  delays  in  tlie  laying  of  the  ijipes  occurred, 
and  before  the  work  was  comijieted  the  contractors 
became  bankrupt.  Their  representatives  in  bank- 
ruptcy refused  to  complete  the  work.  The  Lord 
Ordinary,  l)efore  whom  the  interpretation  of  the 
words  of  the  bond  came,  found  that  the  surety  ought 
to  have  been  notified  in  writing  of  any  non- 
observance  of  the  stipulations  which  might  involve 
a  loss  for  wliich  the  surety  was  responsible,  and  that 
in  consequence  of  this  the  Fidelity  and  Deposit  Com- 
pany should  have  received  notice  in  writing  of  the  de- 
lays. In  his(theLord  Chancellor'.-)  upiiiion  the  delay  in 
commencing  the  work  was  a  breach  of  the  condi- 
tions of  tile  contract,  which  might  liave  involved  loss 
for  which  the  surety  would  have  been  responsible, 
even  if  subsequently  the  first  bad  weather  were  really 
the  cause  of  the  delay.  In  those  circumstances  it 
w.as  essential,  in  order  to  satisfy  the  condition  pre- 
cedent in  the  bond,  that  due  notice  shoxdd  be  given 
to  the  company  that  such  a  breach  had  occurred. 
The  delay  was  never  overtaken,  and  the  subsequent 
occasions  when  the  pipes  were  not  laid  at  the  con- 
tract rate  were  also  breaches  of  which  notice  should 
have  been  given  to  the  surety,  since,  lin  the  circum- 
stances of  the  contract  as  it  then  stood,  any  such 
default  made  the  prospect  of  the  completion  of  the 
contract  become  more  and  more  visionary,  as  each 
default  occurred.  For  these  reasons  he  thought  the 
judgment  appealed  against  was  correct. 

Lords  Atkinson,  Shaw,  Parker,  and  Sumner  con- 
curred, and  the  appeal  was  dismissed  with  costs. 


Cremation  at  Golder's  Green. — During  the  twelve 
months  ended  October  31st  last  720  cremations  were 
carried  out  at  Golder's  Green,  as  against  651  for  the 
preceding  twelve  months. 


SPPOINTMENIS  VASIHT. 

OfPlCIAL    AND    SIUILAR    ADVaSTlSEHENIS    EECEIVED    CP    TO    4.30    P. a. 
O.V    lUCESDATa    WILL    Ea    INSEDTED    IN    THE    FOLLOWING    DAI'S    1S3CS. 

but  those  responsible  fur  their  despatch  are  recommended 
to  arrange  that  they  shall  r^ach  The  Sdrtbvor  ojfice  by  noon 
on  WEDNESDAis  to  ensure  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con 
Hrmation  by  letter. 


INSPECTOR  OF  NUISANCES.— December  24th.— 
Corporation  of  Stafford.  £1.50— £180.— Mr.  E.  Battle, 
town  clerk,  Borough  Hall,   Stafford. 


SURVEYOR  AND  INSPECTOR.— December  31st.— 

i\layficld  (Staffs)  Rural  District  Council.  £100  per 
annum. — Mr.  R.  Holland,  clerk,  Ashliourne,  Derby- 
shire. 

SHIFT  ENGINEER.— Januai-y  1st.— Chertsey  Rural 
District  Council.  30s.  per  week.  —  Mr.  L.  Porter, 
assistant  clerk,  80  Guildford-street,   Chertsey. 

ASSISTANT  ENGINEERS.  — April  1st.  —  Indian 
Public  Works  and  State  Railway  Departments. — Sec- 
retary, Public  Works  Department,  India  Office, 
London^   S.W. 


MUNICIPAL   CONTRACTS   OPEN. 

Official  and  siuil/r  advbp.tisbmbnis  kbceitbd  cp  to  4.30  p.« 

ON    THURSDAIS    will    EG    INSERTED    IN    THE    FOLLOWING    UAt'3    I3SDE, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  sliall  reach  The  Bubveyor  office  by  noon 
on  WEDNESDAYS  to  ens  ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  tio.  101,6)  subject  to  later  con- 
firmation by  letter. 

Buildings. 

ST.  ANNBS-ON-SEA.— December  22nd.  — For  the 
supply  of  a  second-hand  building  or  conservatory 
suitable  for  conversion  into  a  floral  hall  or  winter 
garden,  for  the  urban  district  coimcil. — Mr.  T.  Brad- 
ley, clerk. 

DUNDEE.— December  22nd.— For  the  building  of  a 
cattJe  dr|ini,  for  the  Dundee  Harbour  Trustees. — Mr. 
J.  H.  'i'lMiiii|iMiM.  general  manager  and  engineer. 
Harbour  (hinnliers,  Dundee. 

SWINDON.— December  23rd.— For  alterations  and 
additions  to  a  cottage,  for  the  corijoration. — Mr.  J.  H. 
Hamp,  borough  surveyor.  Town  iftall. 

MANCHESTER.— December  ailh.- For  extensions 
of  the  gas  stove  repair  works;  for  the  Gas  Committee. 
—City  Architect,  Town  Hall. 

DARTFOED.— December  30th.— For  the  erection  of 
tJiirty  houses,  for  the  urban  district  council. — The 
Surveyor.  Council  Offices,  Daitfoid. 

Engineering:  iron  and  Steel. 

LONDON. — December  22nd. — For  the  supply  of  gun- 
metal  valves  (bib  and  pillar),  for  the  Commissioners 
of  Works. — Controller  of  Supplies,  H.M.  Office  of 
Works,  18  Queen  Anne's-gate,  Westminster,  S.W. 

NUNEATON.— December  24th.— For  the  supply  and 
erectioai  of  an  overhead  line,  for  the  Electricity  Com- 
mittee.— Mr.  H.  Hodges,  acting  borough  electrical 
engineer,  Electi-icity  Works,  Nuneaton. 

BURY. — December  27th. — For  the  supply  of  iron 
castings,  for  the  Bury  and  District  Joint  Water 
Board. — Waterworks  Manager,  Parsons-lane,  Bury. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
jjlant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street 
London.  E.C. 

DURBAN.— December  31&t.— For  the  supply  of  tele- 
[)hone  apparatus  and  materials,  underground  cables, 
and  iiir-l-iron  pipes,  for  the  Telephone  Department. — 
Air-  ir  Wilister,  Steel  &  Co.,  London  Agents,  5  East 
lii.l):i-:iv.'ime,  E.C. 

■^  l']WTON-IN-MAKERFIELD.— January  3rd.  —  For 
ilir  sujiply  of  two  Lancashire  boilers,  a  steam-driven 
gas  exhauster,  a  direct-current  set  of  25-horse-power, 
cast-iron  gas  mains  and  specials,  excavating  trenches, 
erection  of  a  boiler-house,  and  tlie  construction  of  a 
reiiiforced-concrete  tar  and  liquor  well,  for  the  urban 
di.-ti-'ot  council. — Mr.  R.  T.  Snrtees,  gas  engineer,  Ga.s- 
woik-,  Newton-le-Willows. 

PORTLAND.— January  5th.— For  overhauling  and 
rejiairs  to  a  set  of  three-throw  deep-well  pumps,  fixing 
a  set  of  engine  gearing,  and  other  works,  for  the 
Waterworks  Committee. — Mr.  A.  S.  Lilley.  engineer 
and  surveyor,  Council  Offices,  New-road,  Porthmd. 


BLAST 

FURNACE 

SLAG 

From  14  owt.  to  24  owt.  par  oublo  yard 


t^^ 


^ 


#./.^# 


#.# 


JOHN   FREAKLEY  &  CO.,    Ltd.,    ^""«Y&.!KrP^.JV?'V{pro« 


Telegrams—"  Frcakley,    Tlpto 


December  17.  1915. 


AND  COUNTY   ENGINEER. 
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Makes    Cement   ^Wsiterprool " 


THE  CHECK. 


Pudloed   Cement   has   never   failed 
to  check   the   worst   flooded   cellar 

when  our  simple  instructions  have  been  followed. 

BRITISH:    Maiiufacturcil  t,y  Kcruer-Greenwood  &  Co., 


Eminent  experts  and  Government  tests]  have 
proved  the  safety,  the  ease  and  the  economy 

of  Pudloed    Cement.       Ask  lV,r  the  New  Uook  of  Tests  (fieel. 
Ann's  (liito,   King's  Lynn. 


ROAD   IVIAKIISJG 

REINFORCE    CONCRETE    ROADS    WITH 


E^  2k.  1    i~L 


D      METAL 


-^-^'^'afcuja**^  • 


POET    TALBOr:   Eo.-ul« 


Mr.  William  Jardmc.  En 


THE     EXPANDED     METAL     COMPANY,     LTD. 

'Palenlces   and    Manufacturers  of   Expanded    Metal.) 

Head   Office  :     YORK    MANSION,    YORK     STREET,    WESTMINSTER,    LONDON,    S.W. 

WorKs  :     5TRANTON    WORKS,    WEST    HARTLEPOOL. 
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VICTORIA  (Australia).— January  12th.— For  tlie 
supply  of  steel  rails  and  fishplates,  for  the  Agent- 
General  for  Victoria. — Messrs.  John  Coates  &  Co., 
115  Victoria-stre«t,  London,   S.W. 

Roads. 

WEST  SUFFOLK.— December  23rd.— For  the  sup- 
ply of  broken  material  (tarred  and  untarred),  to  be 
delivered  at  railway  stations  and  sidings,  for  the 
county  council. — Mr.  W.  Lionel  Jenkin.?,  county  sur- 
veyor, Shire  Hall,  Bury  St.  Edmunds. 

KESTEVEN.— Deceinlwr  25th.— Fot  the  supply  of 
tarvia  and  for  surface  dressing  with  tarvia,  for  the 
county  council. — Mr.  W.  B.  Purser,  Grantham. 

HERTS.— December  27th.— For  the  supply  of  broken 
granite,  slag,  and  tar-m»cadam  required  for  the  main 
roads,  for  the  county  council.  —  Mr.  J.  S.  Killick, 
county  surveyor.  County  Sui-\'eyor's  Office,  Hatfield. 

SOMERSET.— December  30th.— For  surface  tarring 
on  main  roads  at  various  places,  for  the  county 
council. — Mr.  Gordon  R.  Folland,  acting  county  sur- 
veyor. County  Surveyor's  Office,  Wells. 

CANNOCK.— Decemlier  31st.— For  the  supply  of 
refined  tar  pi-epared  in  accordance  with  tlie  specifica- 
tion of  the  Road  Board,  for  the  urban  district  council. 
— ^^Mr.  R.  Blanchard,  engineer  and  surveyor.  Council 
Offices,  Cannock. 

BRENTFORD.— January  1st.— For  tlie  sujiijly  of 
12,000  gallons  of  dis'tilled  tar,  for  the  urban  district 
council. — Mr.  J.  W.  Croxford,  surveyor,  Clifden 
House,  Boston-road,  Brentford. 

ISLE  OF  WIGHT.— January  5th.— For  the  supply 
of  150  Inns  of  lA-in.  granite,  for  the  rural  district 
council. — The  Siu'veyor,  Newport,  I.W. 

DORSET.— January  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adam, for  the  county  council. — Mr.  E.  H.  Habgood, 
acting  county  surveyor.  County  Offices,  Dorchester. 

HERTS. -January   31st.— For   the    .supply    of   hand- 


picked  surface  flints,  dug  gravel,  hoggin,  .shingle, 
sand,  and  team  labour,  for  the  county  council. — Mr. 
J.  S.  Killick,  county  surveyor.  County  Surveyor's 
Office,  Hatfield. 

Sanitary. 

PAREHAM.— December  21.st. — Fot  house  scaveng- 
ing and  emptying  cesspools,  for  the  rural  district 
council. — Mr.  L.  W.  Hunt,  sanitary  surveyor.  East- 
street,  Fai'eliam. 

KNARESBOROUGH.— December  21st.— For  the  re- 
moval of  house  refuse,  for  the  rural  district  council. 
—Mr.  W.  Lupton.  sanitary  inspector,  14  Bower-road, 
Harrogate. 

LOUGHBOROUGH.— December  21st.— For  the  re- 
moval of  refuse,  for  the  corporation. — Mr.  H.  Perkins, 
town  clerk.  Town  Hall. 

ISLE  OF  WIGHT.— December  22nd.— For  the  re- 
moval of  house  refuse,  for  the  rural  district  council. 
Mr.  H.  E.  Stratton,  clerk,  30  Pyle-street,  Newport, 
I.W. 

LONDON. -Deoem)>er  28th.— For  the  removal  of 
refuse  from  car  sheds  and  other  depots,  for  the  London 
County  Council. — Chief  Officer,  London  County 
Council  Tramways,  62  Finsbury-pavemeut,  E.G. 

MUTFORD.— December  29th.— For  the  removal  of 
hou.se  refuse  and  night  soil,  for  the  rural  district 
council. — Mr.  W^.  B.  Forward,  clerk,  148  London-road, 

N.  Lowestoft. 

Stores. 

DOUGLAS.— December  27th.— For  the  supply  of 
sundry  stores,  for  the  corporation. — Borough  Sur- 
veyor, Douglas,  Isle  of  Man. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council. — Mr.  C.  F.  Hodgson,  sur- 
veyor. 


EQUISITES 


L. 


of  every  description,  including  Piiiujis.  Hose,  Walei 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and     Road  -  roller    Stores         .... 

for    Borough    Engineers    and 
Surveyors.    

We  can  supply  YOUR  requirements  promptly  and  at 
reasonable  prices.  .  Write,  'phoi'c,  wire  or  call. 
A  copy  of  our  736  pp.  CATALOGUK  will  be  gladly 
sent    upon     receipt    of    application    on     business    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32-38    Southwark    Street,     London,     S  E. 


"Penberthy"    INjECToKS 

Automatic  and  Autopositive 

for  high,    mediiiii],    or    lev 

pressure  boiler  feeding. 


DRAIN  AND  TUBE  CLEARING  MAGHINES 


Supplied  complete  -w/ith  specially  selected  MALACCA    CANES,  fitted  with  ordinary 


Brass   Interchangeable    Joints. 


Contractors  to  H.M,  Govemmenl,  Priacipi!  Railway  Comp^oiea, 
Bofougb  Councils,  and  MuaicipaliUcs  tkroughoat  th«  Vorld. 

IN  USE  BY  EMIKEHT  SANITARY   EXPEBTS  EVERYWHESE. 


We    are    specialists    in     DRAJN    CLEANING    and    TESTIXS 
APPLIANCES.     Catalogue  on  application. 


Also  with  the  "FERRET"  or  other 

patent  LOCKFAST  JOINTS. 


GAKEBBEA0,  BOBEY  k  CO.,  Caroba  Works,   WOOD  GREEN,  LONDON,   H. 


Tel»Krap>iie    Atftlrassi    "aPLINDOUr;    LOMOON." 


Toioptvsna  Numbars,  Palmer*  Crcanj  S3E  &  SSe. 


The  Surveyor 


Enb  n^untctpal  anb  (Tount^  JBrxQirxccx, 


Vol.  XLVIII. 


DECEMBER  24,  1915. 


No.  1,249. 


Minutes  of  Proceedings. 


To 

"  Surveyor " 
Readers. 


([y'Tvce    ynore    id    tuitn 


o/  a.e7ttcttcfi/-  C€/ttcc  /tectce  o-tt  eciiftn 
ciiic/  a,coc/titcu  t<:^  <(//  //ic/i.  t^yiit 
ci.c<xd  /  t/ie  ^rt//i  d/icc^j'e  74 rr r  dtfVf 
taccCAd  ccvHCCcc/,  ciricc  f/ie  ant  id  dull 
ol  /cireia-eud  to  Me  Uvi/fo^  r/ tic/ 
tad  /o^  tne  c/ecra.     ^  Jot  yet, 


f/ici),  id  tAe  fime  Jon  f/ie  deadon  d 
a-i^eeti-nad  ei^  ciidtotnciKy.^  lo'^ri. 
^Jo  oim  'jieac/ei'd,  neve^tneledd,  cue 
ex/iredd  vtir  ecuaicdt  Ar/ie  t/irft  t/tc 
[^t^ad  o/  /9/6  uu'// /itir/  Mcnf 
A/eddec/  ivit/i  /lereu/t  r/j)r/  dtrcJiat/t 
fc  nccicei'tn  t/tc  ti'iam/t/i  of  offi<^ 
ct-xtnd  ctiic/  t/tc  (tccit/  cJ  ft  )'f(t/tcdd 
cxyizct  u^tdcrit/tti/cud    c/cd^tctedtri. 


The  exteub  of  the  usefulness 
Sewage  Disposal  ^^  ^^^  Association  of  Manafiei-s 
by  Aeration.  ^^  gewage  Works  is  not  limited 
lo  its  niembei-s  alone,  as  the  papers  which  ai-o 
frequently  read  at  its  meetings  are  of  the  utmost 
\aluo  and  interest  to  all  engineei-s  who  have  to 
deal  with  the  disposal  of  sewage.  Twf)  sucl;  papers 
were  presented  at  the  recent  annual  meeting  of 
this  association,  and  one  of  them,  by  Mr.  W.  D. 
Scott-JNIoncrieff,  was  discussed  in  our  issue  of  last 
week.  The  second  paper,  by  Mr.  W.  H.  Duck- 
worth, F.C.S.,  manager  of  the  Salford  sewage 
works,  which  we  print  on  another  page,  gives  the 
results  of  further  experiments  in  connection  with 
the  activated  sludge  process  wliich  have  been 
carried  out  at  his  works,  and  we  are  glad  to  note 
that  investigations  into  the  continuous  -  flow 
method  of  operating  this  proc:ess  have  been 
included  in  this  work.  We  recently  printed  some 
results  which  haxi  been  obtained  with  this  method 
in  America,  and  we  are  pleased  t-o  find  that  we 
were  wrong  in  assuming  tliat  nothing  liad  been 
done  in  this  direction  in  this  country.  American 
engineere  are  evidently  more  prompt  in  publish- 
ing the  results  of  their  work  than  oui'  own  engi- 
neers, and  it  is  certain  that  local  authorities  are 
much  more  willing  and  ready  to  give  facilities  for 
the  trial  of  new  developments  and  improvements 
in  the  disposal  of  sewage  in  America  than  in  this 
countrj'.  On  several  occasions  we  have  mentioned 
various  details  in  connection  with  this  method  of 
sewage  treatment,  with  regai'd  to  which  more 
information  w^as  needed,  and  it  is  satisfactory  to 
note  that  some  of  these  have  been  investigated  at 
Salford.  For  instance,  it  has  been  established 
that  satisfactory  results  can  be  prrxluced  with 
open  air-jets,  although  these  need  cleaning  out  at 
regular  intervals.  It  has  also  been  shown  that  a 
high  degree  of  purification  can  be  secured  by  much 


shorter  periods  of  aeration  thaai  were  previously 
considered  necessary.  The  effect  of  an  aeration 
period  of  as  little  as  one  hour  was  remai'kable,  and 
Mr.  Duckworth  believes  that  even  less  than  one 
hour  may  be  found  to  be  sufHcient  when  dealing 
witJi  a  pm-ely  domestic  sewage,  which  is  a  great 
imijrovement  on  the  original  estimates  of  six-hour 
jieriods  of  aeration. 

All  the  foregoing  records  refer  to  the  fill-aud- 
draw  method  of  operation,  but  the  results  obtained 
under  the  continuous-floav  system  of  woi-king  ai'e 
also  excellent,  and  we  have  to  acknowledge  that 
the  claim  that  the  principle  of  this  practical 
method  of  operating  the  process  in  question  has 
been  established  is  fully  justified.  A  high  degree 
of  purification  was  obtained  when  treating 
00,(1110  S'^'llons  per  day  with  an  aerating  tank  of 
12,(100  gallons  capacity  and  settling  tanks  of  3,000 
gallons  capacity,  from  which  we  infer  that  in  the 
case  of  a  separate  system  of  sewerage  the  total 
capacity  of  tanks  required  for  this  process  would 
be  about  one-quarter  of  the  daily  flow.  No  in- 
formation is  given  as  to  the  volume  of  compressed 
air  required  for  the  continuous-flow  method,  but 
it  is  probably  just  as  well  that  this  should  be  left 
to  a  later  stage.  As  stated  in  the  paper,  the  work 
at  Salford  has  been  carried  on  under  the  great 
disadvantage  of  having  to  use  tanks  which  were 
designed  for  other  purposes,  and  we  believe  it 
will  be  found  possible  to  effect  a  considerable 
reduction  in  the  volume  of  air  required  by  modi- 
fications in  the  design  of  the  aerating  tanks,  so  as 
to  secure  the  maximum  oxidising  effect  from  the 
air  supplied.  As  suggested  in  these  columns  on 
previous  occasions,  we  think  it  would  be  well 
worth  while  to  conduct  experiments  with  the  view 
of  ascertaining  the  relative  efficiency  of  tanks  of 
different  depths,  having  due  regard  to  the  extra 
cost  of  compressing  the  air  for  the  greater  depths. 
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Another  important  jjoint  demonstrated  by  the 
experiments  described  by  Mr.  Duckworth  is  that 
the  sterilising  influence  produced  by  trade  wastes, 
which  is  the  bugbear  ol  sewage  \^-orks  managers 
in  industrial  districts,  may  be  overcome  in  con- 
nection with  this  process  bj'  the  use  of  an  addi- 
tional volume  of  aii'  for  a  time.  This  is  a  valuable 
addition  to  our  knowledge  of  the  possible  methods 
of  meeting  the  difficulties  -s^-hich  ai'ise  from  the 
discharge  of  trade  effluents  into  sewers.  We  .do 
not  know  whether  it  is  a  practical  suggestion,  but 
it  occurs  to  us  that  in  a  number  of  cases  it  might 
be  more  convenient  to  manufacturers  to  provide 
th^  necessary  vokune  of  compressed  air  for  treat- 
ing their  wastes  by  the  activated  sludge  process 
than  to  deal  «-itli  them  by  chemical  precipitation 
or  settling  tanks.  On  the  whole,  and  having 
regai'd  to  the  adveree  conditions  which  have 
existed  since  the  outbrealv  of  the  war,  we  think 
that  Dr.  Fowler  and  his  colleagues  must  be  satis- 
fied \^ath  the  progress  M'hich  has  taken  plaee  in 
the  adaptation  of  the  process  which  they  intro- 
duced to  practical  working  conditions,  and  we  can 
only  express  the  wish  that  fiu-t.her  investigations 
may  be  carried  out  as  rapidly  as  possible  with  the 
same  thoroughness  and  success  as  in  the  past. 


Engineering 

Colleges 
and  the  War. 


The  speech  made  by  the 
Mmister  of  Munitions  in  the 
House  of  Commons  on  Monday 
evening  contained  a  reference 
to  the  use  that  has  been  made  of  the  engineering 
college  workshops  in  the  work  of  speeding  up  the 
supply  of  munitions  dm-ing  the  past  few  months. 
The  record  is  a  very  creditable  one,  but,  given  a 
little  moi"e  time  and  organisation,  even  more  may 
be  done  in  the  future.  The  whole  question  \\-as 
dealt  with  in  a  most  able  and  exhaustive  ^^"ay  in 
a  paper  read  last  Friday  before  the  Institution 
of  Me-c-.hanical  Engineers  by  Dr.  K.  Mullineux 
Walmsley,  principal  of  the  Northampton  Pol\'- 
technic  Institute,  London,  and  Mr.  C.  E.  Larard, 
head  of  the  civil  and  mechanical  engineering 
department  of  the  same  institute.  Once  it  is 
realised  that  the  present  gigantic  struggle  will  be 
lost  and  won  in  the  workshop,  it  will  be  seen  that 
the  pai-t  that  can  be  played  both  practically  and 
educationally  by  the  engineering  colleges  is  a 
verj'  important  one.  The  best  use  to  make  of 
any  given  college  workshop  depends  on  the  equip- 
ment that  is  available.  For  example,  in  cases 
where  a  collection  of  modem  tools  of  precision  is 
available,  together  with  other  necessary  tools,  the 
workshop  may  well  be  used  directly  for  manu- 
factui'ing  ]iurposes.  Other  shops  that  are  not  so 
w-ell  equipped  may  be  more  usefully  employed  as 
training  gi'ounds  for  the  semi-skilled  workers. 

But,  as  was  pointed  out  in  the  paper  to  which 
reference  has  just  been  made,  any  attempt  to 
undertalve  the  manufacture  of  munitions  at  odd 
times  dvu-ing  a  regular  full-time  course  of  engi- 
neering college'  work  is  worse  than  useless.  Those 
responsible  for  the  colleges  must  reahse  that  the 
sacrifice  of  purely  educational  work — and  par- 
ticularly that  of  a  higher  type — is  the  part  that  is 
demanded  of  them  in  the  common  cause.  In 
wi-iting  thus,  we  do  not  mean  to  imply  that  there 
has  hitherto  been  any  disposition  to  withhold 
seiwice  of  this  kind.  On  the  contrary,  most  of  the 
London  polytechnics  and  the  technical  institutions 
under  the  direction  of  the  Education  Committee 
of  the  London  County  Council  are  either  directly 
engaged  in  the  manufactur-e  of  munitions,  or  arc 
giving  some  foi-m  of  training  to  munition  workers  : 
and  the  same  may  be -said  of  the  engineering 
departments  of  the  "  modern  "  imiversities,  and 
most  of  the  provincial  technical  schools.  The 
work  of  giving  some  instruction  to  members  of  the 
public,  so  as  to  fit  them  for  semi-skilled  opera- 
tions, is  a  task  of  peculiar  difficulty.  In  many 
cases  the  periods  of  training  have  been  unduly 
short-,  while  there  has    been  a  lack  of    that    co- 


operation between  the  colleges  and  the  works 
which  is  necessary  to  secure  that  the  training  shall 
be  followed  by  employment.  Since  the  paper 
was  written  a  scheme  has  been  drawn  up  by  the 
Ministry  of  Munitions,  in  conjunction  with  other 
public  departments,  for  seeimng  the  training  of 
semi-skilled  munition  workere  in  technical  schools. 
The  Ministry  lay  special  emphasis  on  the  con- 
dition that  the  training  to  be  given  must  be 
thoroughly  practical,  and  that  piu'ely  educational 
ideals  must  be  subordinated  to  utilitarian  methods. 
In  fact,  the  training  must  be  limited  to  crannning 
work  in  those  processes  upon  which  the  pupil  is 
to  be  employed  when  he  undertakes  practical 
work  in  the  making  of  munitions. 


Rural  District 
Councils' 
Accounts. 


In  a  circular  issued  last 
Friday  the  Local  Government 
Board  advert-  to  sec.  58  of  the 
Local  Government  Act,  1894, 
b\-  \irtue  of  which  the  provisions  of  sec.  247  (3) 
and  (10)  of  the  Public  Health  Act,  1875,  are 
applied  to  the  audit  by  a  district  auditor  of  the 
accounts  of  rural  district  councils,  except  so  far 
as  those  provisions  are  modified  by  rules  made 
by  the  board  in  pursuance!  of  sub-sec.  (3)  of  the 
first-mentioned  section.  The  provisions  of  sub- 
sec.  (10)  of  sec.  247  have  already  been  modified 
in  their  application  to  the  audit  of  these  accounts 
by  Rule  2  of  the  board's  Order  of  May  20,  1895. 
With  the  view  to  economy,  the  board  have  issued 
an  Order  prescribing  Eules  for  modifying  or 
further  modifymg  the  provisions  of  sub-sees.  (3) 
and  (10)  of  sec.  247  of  the  Act  of  1875,  in  then- 
application  to  the  accounts  of  rural  district 
councils,  and  copies  of  the  Order  \\ere  on  Friday 
sent  to  the  clerks  of  rural  district  councils. 

The  effect  of  Article  I.  of  the  new  Order  will 
be  to  render  it  unnecessai'V'  for  the  rural  district 
council  to  advei'tise  in  local  newspapers  any 
notice  as  to  the  date  of  the  audit  or  the  deposit 
of  accounts.  -The  duty  of  advertising  in  local 
newspapers  notice  of  the  time  and  place  at  which 
the  audit  of  the  accounts  will  be  commenced  will 
in  future  be  imposed  upon  the  district  auditor,  it 
being  intended  that  he  shall  ordinarih-  include 
this  notice  in  the  notice  which  he  now  has  to 
publish  of  the  audit  of  the  guardians'  accounts. 
The  clerk  to  the  rural  district  coimcil  is,  however, 
to  give  notice  of  the  deposit  of  accounts,  required 
by  sec.  247  of  the  Act  of  1875,  by  notices  affixed 
in  the  place  or  places  in  the  district  where  notices 
relating  to  the  riu-al  district  council  are  usually 
affixed.  The  board  suggest  that  this  notice  should 
usually  be  combined  with  that  issued  by  the  clerk 
to  the  guardians  with  respect  to  the  audit  of  the 
union  accounts.  This  Article  of  the  Order  does 
not  affect  any  audit  of  which  notice  has  been 
givi'ii,  111'  fni-  whirl}  arrangements  have  been  made 
for  tlh'  L;l\iiiL;  "I  ii"Im-i's  in  the  manner  prescribed 
by  til''  cnactnii'iits  liitlicrto  applicable.  Article  II. 
of  the  Order  enables  the  rural  district  council,  m 
lieu  of  the  publication  of  an  abstract  of  their 
accounts  as  required  by  the  Order  of  1895,  to 
insert  an  advertisement  in  the  local  newspapers 
that  the  audit  has  been  completed,  and  that  the 
audited  accounts  and  statutoi-y  financial  state- 
ment will  be  o|ien  for  inspection,  without  pay- 
ment, by  any  parochial  elector  of  a  paiish  in  the 
district. 


In      an      exhaustive      report- 
recei}tly  in'esented  to  the  City 


Sanitation  in 
Kimberley.  Council  of  Kimberiey,  South 
Africa,  Mr.  James  Dunn,  the  city  sanitary 
inspector,  discusses  certain  problems  arising  out 
of  the  present  stage  of  development  of  the  sanitary- 
administration  of  the  district.  A  perusal  of  the 
report  at  once  impresses  ujjon  the  reader  the  fact 
that  large  improvements  have  been  effected  in 
recent  vears,  while  an  enlightened  view  is  taken 
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ill  regai'd  to  modem  questious.  For  example, 
experiments  have  been  tried  as  to  the  suitability 
of  a  motor  lorry  for  the  work  of  refuse  removal, 
but  for  fiuaucial  reasons  they  did  not  justify  its 
permanent  use.  This  is  not  surprising  when  it 
is  remembered  tJiat  not  only  is  animal  haulage 
cheaper  than  in  England,  but  that  the  expenses 
in  couuectdon  with  motor  traction  ai'6  about  three 
times  as  heavy.  In  considering  the  question  oi" 
motor  ta'ansport  in  the  future,  Mr.  Dunn  suggests 
that,  tractoi-s  with  trailers  will  be  more  useful  tbau 
motor  lorries.  The  advantage  of  such  a  system 
is  that  the  ti-actors  ai'e  constantly  available  for 
any  desu-ed  service,  while  the  trailei-s  can  be 
specially  adapted  for  the  particular  loads  they  are 
intended  to  cany.  Moreover,  most  of  tlie  time 
wasted  iu  the  loading  of  lon'ies  would  be  saved, 
as  the  trailei-s  when  tilled  would  merely  await  the 
aiTival  of  the  tractor. 

Another  matter  upon  wliich  Mr.  Dunn  offers 
some  excellent  advice  to  hLs  council  is  the  tly 
nuisance.  It  appears  tliat  since  1912  the  council 
has  had  power  to  make  regulations  for  the  pre- 
vention or  abatement  of  conditions  permitting  or 
favouring  the  breeding  of  mosquitoes  or  flies,  but 
that  up  to  tiie  present  this  power  has  not  been 
exercised.  In  view  of  the  indifference  luid  ignor- 
ance that  appai-ently  prevail  among  the  horse- 
keepers  of  Kimberley  in  regai'd  to  stable  sanita- 
tion and  the  treatment  of  manure,  JNIr.  Dmni 
proposes  the  institutdon  of  a  system  of  licensing. 
But  he  also  has  the  courage  to  point  out  that. 
certain  of  the  coimcil's  ov\-n  institutions  are  also 
very  much  to  blame  in  this  connection.  For 
example,  in  the  market-house  tlie  method  of  deal- 
ing with  the  tly  uuLsance  hitherto  adopted  has 
been  the  old-fashioned  and  inefficient  one  of 
catcliing  and  trapping.  There  is,  however,  no 
finality  in  this  system,  which  aims  at  destniction 
rather  than  prevention.  The  problem  is  an  acute 
one,  for  even  if  tlies  w^ere  not  known  to  be  the 
carriers  of  dangerous  infectious  diseases,  their 
disgusting  habits  in  connection  with  tlie  food  of 
man  would  alone  warrant  a  vigorous  and  oi'ganised 
attempt  at  then'  extermination. 


"  Economy  " 
and  Public 
Scavenging. 


The  medical  correspondent  of 
the  Times  has  written  a  word  in 
season  on  the  subject  of  admin- 
istrative economies.  Economy 
i.f  expenditure  is,  of  course,  very  essential  in  tliese 
exceptional  times,  but  it  is  the  merest  truism  that 
there  ai-e  departments  of  municipal  administra- 
tion in  which  the  exercise  of  economy  ought  to  be 
approached  with  great  cu'cumspection.  One  of 
these,  as  the  wiiter  points  out,  is  concerned  with 
the  work  of  cleansing  and  scavenging.  The  writer 
lU'ges  that  if  saving  on  scavenging  means  colled - 
ing  refuse  from  dwelling  houses  less  often  than  it 
is  collected  at  present,  the  sooner  the  matter  is 
taken  m  hand  the  better.  All  the  fly  campaigns 
in  the  world,  he  adds,  will  not  rid  lis  of  the  pest 
so  long  as  dirt  and  rotting  materials  ai'e  left  about 
to  wait  for  the  dust-cart,  which  comes  only  twice 
or  thi-ice  a  week.  The  article  is  made  use  of  as 
a  peg  on  which  to  hang  a  forcible  plea  for  the  daily 
coUection  of  refuse,  and  incidentally  the  practice 
followed  by  the  City  of  Westminster  is  the  sub- 
ject of  higii  commendation.  There  the  whole  of 
the  dusting  is  done  daily,  and  it  is  argued  that 
what  Westminster  has  done  can  be  done  by  the 
rest  of  the  metropolitan  authorities,  though  there 
is  none  which  has  so  far  adopted  the  system. 
Expense  is  not  the  reason  for  this,  for  Westminster 
is  cited  as  an  example  of  the  economical  collection 
of  dust. 

There  is  no  doubt  that  this  is  a  subject  of  the 
highest  importance  in  so  far  as  national  health  is 
concerned,  but  it  does  not  appear-  that  there  is  a 
sufficient  body  of  public  opinion  either  in  London 
or  the  Provinces  on  the  side  of  an  improvement 
of  public  cleanliness.      The  evidence  is,  indeed, 


just'  the  reverse,  for  we  read  of  protests  by  urbaii 
and  rural  communities  against  pi'oposals  for 
scavenging.  In  tbe  Lutterworth  liural  District 
(juite  recently  a  reverend  gentlemiui  elected  to  be 
tlie  spokesman  on  belialf  of  a  number  of 
parishioners  who  were  indignant  that  the  nn-al 
council  should  enter  into  scavenging  contracts, 
and  had  assumed  almost  a  hostile  attitude  with 
respect  to  the  matter.  At  Sowerby  also  the 
(  hairman  of  the  urban  council  expressed  liimself 
;is  strongly  opposed  to  a  new  scheme  of  public 
scavenging,  and  a  request  was  made  that  the 
matter  should  be  deferred  mitil  a  later  period. 
So  much  is  constantly  heard  about  the  cost  of 
seaveiiiiinr;-  scheines,  wliile.  at  tlie  same  time  the 
daii'.;''!^  miwiul;'  from  neglected  sanitation  are  dis- 
regaiili'i-l,  iliat  we  welcome  tlie  wai-ning  by  tlie 
medical  correspondent  of  the  Times  as  being  par- 
ticularly opportime.  As  he  very  cogently  ex- 
jiresses  it,  the  most  wasteful  "  economy  "  of  all 
IS  that  wliich  sacrifices  l)enefits  of  vital  imjiort- 
aiice  for  the  sake  of  trivial  sums  of  money. 


Municipal 
Politeness. 


In  oiu'  correspondence 

c(>lunms  there  appears,  under 
the  heading  "  Municipal  Polite- 
ness," a  letter  in  which  the  writer  makes  a  com- 
plaint of  a  kind  with  which  we  are  only  too 
familiar — namely,  a  failure  on  the  part  of  a  local 
authority  to  give  any  acknowledgment  to  the  un- 
successful candidates  for  an  appointment  for 
whicli  applications  have  been  invited  by  advertise- 
ment, in  most  public  offices  of  repute  every 
letter,  whatever  may  be  its  subject,  receives  a 
courteous  formal  acknowledgment,  and  we  see  no 
reason  why  an  aiqilication  for  an  appouitment, 
which  is  prepared  at  considerable  trouble  and 
expense,  for  tlie  mutual  benefit  of  tlie  applicant 
and  the  authoi-ity,  should  be  made  an  exception 
to  this  rule,  in  the  pai'ticulai-  case  refeired  to  by 
our  coixespondent,  there  is  even  greater  cause  for 
complaint  than  is  usual,  inasmuch  as  applicants 
were  specifically  iufoi-med  that  they  were  a,t  liberty 
to  send  copies  of  their  applications  and  testimonials 
to  the  membei-s  of  the  council,  if  they  chose  to 
do  so.  In  these  cu'cunistimces  every  serious 
candidate  would;  of  com-se,  feel  obliged  to  go  to 
tills  expense.  Nevertheless,  it  appeal's  that>  the 
council  concerned  were  unwilling  or  unable  to 
afford  the  necessary  sovereign  or  so  to  acijuaint 
each  candidate  with  the  result  of  his  application. 
We  luiA'c  always  talven  the  view  tliat  this  courtesy 
should  be  extended  to  all  applicants  for  municipal 
appointnients;  and  further,  that  it  should  be 
done  thi-ough  the  medium  of  a  sealed  letter,  and 
not  by  means  of  a  postcai-d,  which  is  in  reality 
an  open  a.iiiioiincoment  of  failure. 


Tar-spraying:    County    Council    Contributions.— At 

llit>  last  meeting,  Ijliuifairi'ecliau  Urban  District 
Council  liad  before  them  a  letter  from  the  Cainai-von- 
shire  county  surveyor,  Mr.  Evan  Evans,  stating  that 
the  county  council  had  had  several  discussions  on  the 
subject  of  what  contribution  to  pay  in  respect  of  tar- 
spraying  the  roads.  The  aiuouiil.  Iiilherto  contributed 
by  all  urban  authorities  was  nii.-llinil  of  the  cost,  and 
this  seemetl  to  be  based  <>ii  I  lie  liinlings  of  the  Local 
Goveriunent  Board  hi  arbiluliuns  wiicre  the  question 
of  palliatives  for  tho  allayiii,!;  i.f  ,liisi  liad  arisen.  The 
county  council  was  not  icsponMblv  for  contributing 
more  than  what  was  necessary  for  tho  maintenance  of 
roads,  and  was  not  responsible  for  paying  anything  on 
roads  which  was  mainly  sanitary,  or  for  the  benefit 
of  the  inhabitants  of  a  town  as  against  those  that 
passed  through  the  town.  Tar  was  a  palliative  mainly 
for  allaying  dust  and  for  the  benefit  mainly  of  people 
who  lived  on  the  side  of  the  road,  and,  moreover,  the 
Road  Board  and  the  Local  Government  Board  had 
apparently  decided  that  tarring  was  an  improvement 
apart  from  maintenance.  If  the  county  council  choose 
they  need  not  contribute  anything  towards  improve- 
ments. A  member  contended  that  tar  on  the  road  was 
not  a  palliative  but  a  preservative.  Rural  councils 
were  repaid  the  whole  of  their  outlay  on  tar,  while 
urban  councils  received  only  one-third. 
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The  Activated  Sludge  Experiments  at  Salford.' 

Bj-  W.  H.  DUCKWORTH,  f.u.s.,  Manager,  Salford  Sewage  Works. 


The  i)rogress  of  science  and  the  ijraotical  applica- 
tian  of  scienoe  are  probably  the  predominiating 
t'e^iitures  of  tli©  era  in  whicli  we  live.  Not  among  the 
least  of  those  scientific  conceptions  which  give 
l>romise  of  )>eing  of  a  far-neaching  character  and  of 
nn.iversal  application  are  thosie  on  the  treatment  of 
sewage  by  means  of  aeration,  which  were  formulated 
in  the  laboratory  of  the  Manchester  sewage  works, 
and  which  have  been  published  by  Messrs.  Ardern 
and  Lockett  dna-ing  the  last  two  years  in  the  "  Pro- 
ceedings" of  this  association  and  in  the  journal  of 
the  Society  of  Ohemical  Industry.  The  subject  has 
l>een  prominently  before  the  sewage  world  during 
this  time,  and  moist  individuals  interested  in  the 
disposal  of  sewage  are  cognisant  of  the  general  prin- 
ciples involved.  The  author  read  a  pai)€r  before  the 
Manchester  section  of  the  association  some  thirteen 
inontlis  agot  detailing  tin'  mx|»m  iinfutal  work  which 
had  been  done  at  the  SalU'i,!  :  luaiio  works  on  the 
disposal  of  sewage  by  tlic-c  imans.  and  the  object 
of  this  paper  is  to  record  the  continuance  of  those 
experiments,  and  by  the  publication  of  the  results 
further  to  establish  the  reliability  of  the  methods, 
and  the  genei'al  strabUity  of  the  principles  actuating 
them. 

The  former  jjaper  dealt  with  the  experiments  which 
had  heem  done  up  to  the  end  of  October  last  year, 
and  while  the  jjossibility  of  treating  sewage  by 
means  of  aeration  had  then  been  proved,  there 
remained,  of  course,  many  points  on  which  informa- 
tion was  both  desirable  and  neoessary,  and  which 
only  time  could  reveal.  For  example — (1)  Three 
hours  was  the  lowest  time  in  which  a  finished  re- 
sult  had    been    obtained.     Could    this    time    contact 


Two  sections  of  a  tank,  each  90  ft.  long  by  9  ft.  wide 
and  about  4  lit.  6  in.  deep,  and  each  having  a 
capacity  of  about  22,000  gallons,  were  fitted  as  fol- 
lows: A  12-in.  castr-iron  pipe  brings  air  from  the  aii 
engine,  and  lias  a  12-in.  branch  carrying  the  air  to 
the  bottom  of  the  tank,  and  from  this  branches  east 
and  west  horizontal  9-in.  pipes,  which  are  furtlier 
reduced  to  6-in.,  and  finally  to  4-in.  These  consti- 
tute what  may  )>e  called  the  main  delivery,  and  on 
each  side  of  this  main,  and  at  right  angles  to  it,  are 
2riin.  pipes  with  tai>ering  side  branches  fitted  with 
J'-in.  brass  jets  in  one  case,  and  with  |-in.  brass  jets 
without  side  branches  in  the  other,  for  the  distril)U- 
tion  of  air. 

riLL    AND    DRAW. 

The  tanks  are  filled  and  emptied  by  syphons,  and 
have  l>een  practically  lin  continuous  use  on  the  fill 
and  draw  method  the  whole  of  the  time.  The  cycle 
of  working  has  been  as  follows:  Filling  (the  blowing 
also  taking  place  during  filling),  blowing,  lying 
quiescent,  and  running  off.  The  time  of  filling  has, 
with  few  exceptions,  been  one  hour  in  each  tank; 
blowing,  various  times  from  three  hours  to  one  hour; 
lying  quiescent,  two  hours,  and  later,  one  and  a-half 
hours;    runming   off,   one   hour.  ' 

The  general  results  were  so  encouraging  with  the 
three-hoair  period  of  blowing  tliat  there  was  no  hesi- 
tation in  reducing  this  to  two  hours.  This  was 
continued  for  several  weeks  in  succession,  and  the 
results  were  very  good.  A  large  number  of  analyses 
have  been  made  by  our  chemist,  Mr.  S.  E.  Melling, 
p. I.e.,  county  analyst  for  Cheshire,  and  the  following 
are  the  average  resxilts  in  grains  i>er  gallon:  — 


Two  Hours  Blowing. 


Free  N.U.  crude    sewage 
„        ,,    effluent , 

Alb.  N.  H.  crude  sewage 
„        ,.    effluent 

4  iirs.  osg.   crude  sewage 
„        ,,    effluent 

Nitrates  in  effluent 

Temperatures  crude  sewage 

Percentage  Fixrification  .. 

Alb.  N.H 

4  liours  oxg 


No  of  samples 
analysed 


Higliest  figure. 


Lowest  fi^u 


be  further  cui-lailed  ?  {2}  The  system  had  not  had 
a  trial  throngli  the  winter.  Could  the  results  of 
summer  and  autumn  be  substantiated  through  tlie 
cold  weather  ?  (3)  The  method  of  aeration  was  with 
open  jets.  Would  these  get  clogged,  and  what  period 
of  time  would  elapse  before  this  occurred  ?  (4)  Could 
the  quantity  of  air  required  be  curtailed  by  modi- 
fications in  the  tank  bottom  ?  (5)  Was  "continuous 
flow"  a  ijossibility  ?  (6)  Tliat  most  important  que.s- 
tion  of  all.  Is  the  whole  method  an  economic  possi- 
bility ? 

All  these  questions  was  l>efore  us  thirteen  months 
ago.  We  desired  to  obtain  infoa-niation  on  all  of 
tliem,  but  the  great  European  War  which  has  over- 
shadowed everything  in  this  half  of  the  globe,  has 
very  effectually  precluded  us  fi'om  making  that  pro- 
gress with  these  investigations  which  under  normal 
conditions  we  should  have  been  able  to  make.  Fifty 
per  cent  of  our  men  have  joined  H.iM.  Forces,  or 
gone  on  munition  work,  and  the  general  inability  to 
obtain  anything  in  the  way  of  machinery  or  castings, 
l>ec.ause  of  munition  requirements,  has  been  a  very 
substantial  bar  to  our  progress.  Some  information, 
however,  we  have  been  able  to  obtain,  and  the  above 
phases  of  the  subject  may  perhaps  best  be  dealt 
with  in  the  order  named. 

May  I  here  just  recall  the  type  of  tank,  and  the 
method  of  distribution  of  air  along  the  bottom  of  the 
tanks   in   which  the  exi:)eriments   have  been   made  ? 

•  Paper  read  at  tlie  recent  annual   meeting  of  the   association  of 
IManagers  of  Sewage  Disposal  Works, 
t  See  The  Subvetoe,  December  11,  1914. 


The  above  figures  speak  for  themselves,  and  in 
explanation  of  tlie  abnormal  figures  of  13-73  oxygen 
absorption  in  a  final  effluent,  at  mu'st  be  understood 
that  we  have  some  3,000,000  to  4,000,000  gallons  of 
trades  waste  per  day,  and  that  a  considerable  portion 
of  this  is  from  tar  distillation  and  ammonium  sul- 
phate works,  and  that  this  trades  waste  comes  to  the 
sewage  works  in  large  quantities  without  warning, 
and  at  any  time  to  suit  the  manufacturers'  ■  con- 
v(^iiienfe,  day  or  night.  Abnormal  oxygen  absorp- 
I  '-n  li'j;n,s,  with  a  coi' re  Spending  poor  effluent,  are 
t!;<  :■  I  i.j  I  asily  understood.  As  no  bacterial  life  can 
wiUistaud  til©  action  of  strong  sterilising  agents,  aJl 
systems  of  sewage  purification,  or  rather  the  various 
modifications  of  sewage  treatment  in  general  use, 
would  suffer  similarly ;  but  it  is  our  experience  that, 
under  these  conditions,  the  activated  sludge  very 
quickly  regains  its  efficiency,  and  it  only  needs  a 
little  extra  blowing  to  be  able  to  again  get  normal 
results  from  a  normal  sewage.  For  example,  we  had 
the  above  samplie  of  a  sewage  showing  34'3  grains 
per  gallon  oxygen  absorption  on  February  1. 
1915.  The  efHuent  from  this  particular  sample  was 
1'04.  showing  an  approximate  purification  of  97  per 
cent;  the  next  filling  was  crude  sewage,  13'26: 
effluent  from  this,  'Tl,  showing  94  per  cent  purifi- 
cation ;  but  a  little  later  it  was  necessary  to  increase 
the  time  of  blowing  to  four  hours  for  two  fillings 
only,  after  which  the  former  two  hours'  aeration  was 
re.*umed.  On  September  21,  1915,  the  four  hours' 
oxygen  absorption  was  23'58,  giving  the  above 
enumerated  efBuent  of  13-73  in  No.  1  section  and  4'00 
in  No.  2.    Blowing  was  then  increased  to  four  hours 
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for   the  next  three  fillings,   and   tJie   reeiiperation  is  To  sum  up  this  phase  of  our  experience  over  the 

shown  thiis:—  |    last  twelve  months  on  the  "fill  and  draw"  method. 


4  HorRs  Oxygen  Absorbed  (results 

in  grains  per  siillou). 

Crude 
sewage. 

No.  1 
section. 

No.  2 
section. 

Crude 
sewage. 

No.  1 

No.  2 
section. 

"Crude 
sewage. 

No.  1 
section. 

No.  2 
section. 

4o73 
Percentage 
puriti  cation 

3-;J2 

:;-07 

W-1 

1-33 

l-4o 

U-2 

1-30 
01 

•84 
111 

In  addition,  the  effluents  were  bright  and  elear, 
and  a  very  complete  clarification  had  taken  place 
in  most  of  tlie  samples,  the  suspended  matter  show- 
ing only  the  slightest  traces. 

ONE   AND   A-HALF    HOURS'    BLOWING. 

The  period  of  aeration  was  later  reduced  to  one 
and  a-lialf  hours,  and  the  results  obtained  were  quite 
as  sati-sfaetory  as  those  precx>d:ng.  The  following 
table  gives  the  average  residts  obtained  during  this 
shortened  time  of  aeration:  — 


we  conclude  that  tlie  time  of  aeration  can  assiu-edly 
be  cut  down  to  one-third  of  what  was  i»ss.ible  u 
year  ago.  This  would,  of  -course,  cut  down  co.st  in 
the  same  ratio.  And  the  remarkable  clarification, 
approat^liing  drinking  water  clarity,  which  has  often 
been  obtained  during  holiday  t-mes  and  on  Sundays, 
times  when  many  works  are  shut  down,  and  therefore 
not  giving  us  the  doubtful  benefit  of  their  trades  waste, 
indicate  that  with  a  domestic  siewage  only  the  re- 
sults obtained  w^ould  work  out  at  a  still  higher  jier- 
centage    purification    than    those    I    have    talnilated. 


Free  N.H.  crude  sewage 
,,        „        eflluents 

Alb.  N.H.  crude  sewage 
,,       „    effluents     ... 

i  hours  oxg,  crude  sewage 

4    ,.  ,,    effluents  ... 

Nitrates  iu  effluent    ... 

Percentage  purification 

Alb.  N.H 

4  hours  oxg 

Temperatures  crude  scwag* 


No.  of  samples 
analysed. 


I  think  the  above  figures  may  al.so  1^  left  to  tell 
their  own  story.  It  must  be  recorded  that  the 
samples,  with  few  exceptions,  were  well  clarified, 
the  flocculation  of  the  colloidal  matter  being  gene- 
rally very  complete,  and  suspended  matter  showing 
only  minute  traces. 

ONE    hour's    blowing. 

We  then  adopted  the  lowest  period  of  aeration  Ihat 
we  have  resorted  to — namely,  one  hour,  and  the  re- 
sults of  this  trial   are  here  appended:  — 


and  1   venture  to  e-Njuess  tlio  opinion   that  the   time 
factor  also  could   be  further  reduced. 

Tlie  figures  given  under  the  head  of  two  hours' 
and  one  and  a-haif  hours'  aeration  cover  the  coldest 
portion  of  the  year,  and  the  lowest  recorded  tempe- 
rature of  crude  sewage  treated  was  51  deg.  Fahr.,  on 
December  27,  1914.  It  may  be  noted  also  that  the 
proportion  of  iwtivated  sludge  was  lower  about  this 
period  than  later  on  in  the  experiment,  in  conse- 
quence of  5  in.  of  sludge  being  removed  from  No.  2 
section  with  which  to  inoculate  No.  1. 


No,  of  samples 
analysed. 


Free  N.H.  crude  sewage 

,,      effluents    ... 
Alb.  N.H.  crude  sewage 


efflu 


[its 


4  hours  oxg.  crude  sewage  . 
4      „        ,,        effluents 
Nitrates  in  effluents   ... 
Percentage  purification 

Alb.  N.H 

4  hours  oxg 

Temperatures  crude  sewage 


The  above  figures  do  not  differ  very  materially 
from  the  two  previous  tables  representing  the  two 
hours'  and  one  and  a-half  hours'  aeration  respec- 
tively. Tlie  general  appearance  of  the  effluents  was 
slightly  opalescent,,  though  a  number  of  them  were 
quite  clear.  It  may  be  noticed  that  the  oxidation, 
as  indicated  in  the  nitrates  figures,  is  a  diminishing 
quantity  when  compared  with  the  results  of  the 
longer  period  of  aeration,  this,  of  course,  indicating 
that  with  our  sewage  this  one-hour  period  was 
approaching  the  irreducible  minimum,  and  I  would 
here  draw  your  attention  to  the  column  in  the  several 
taVjles  indicating  the  number  of  samples  which  have 
been  analysed,  and  on  which  the  various  averages 
have  been  calculated,  and  the  opinions  herein  ex- 
pressed, based.  The  variation  in  the  numbers  shown 
under  that  heading  is  due  to  alteration  at  various 
tirne.t  in  filling,  because  in  filling  both  sections 
together  one  crude  sewage  sample  was  common  to 
both,  and  in  the  calculations  was  used  accordingly; 
but  in  all  the  figures  tabulated  the  results  are  on 
the  whole  numlier  of  determinations  made  under  the 
various  items  of  the  analyses. 


During  the  months  of  December  and  January,  the 
period  when  the  proportion  of  sludge  was  lowest,  our 
tanks  containing  something  under  20  per  cent,  the 
))-eriods  of  blowing  varied  in  the  two  sections  from 
two  hours  to  six;  but  No.  2  section  was  kept  on  two 
hours'  aeration  until  January  18,  1915,  when  the 
period  was  changed  to  four  hours  until  February 
2nd  on  account  of  the  appearance,  in  considerable 
quantities,  of  trades  waste  of  a  sterilising  nature. 
On  the  la.'it-juiiiii'd  date  two  hours  was  again  reverted 
to  and  cnntii, 11,(1  until  February  22nd,  when  the  time 
was  cut  diiuii  In  line  and  a-half  hours,  and  it  thus 
continued  until  the  end  of  April,  when  it  may  be 
consiidered  cold  wintry  weather  is  at  an  end. 

The  method  of  aeration  has  throughout  been  with 
open  jets,  and  as  up  to  November  last  year  they  had 
ouly  been  in  operation  on  this  system  for  some  five 
inonth.s,  we  were  anxious  to  know  how  long  they 
would  ojierate  bofo.re  choking  took  place,  for  it  nni.st 
be  lemembered  that  they  are  in  the  bottom  of  the 
tank,  and  that  during  the  quiescent  and  running  off 
period  they  are  open  to  the  sludge  in  its  densest 
condition.    Our  No.«.   1  and  2  sections   were  cleaned 
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with  small  st«el  pointers  and  put  in  operation  again 
on  December  8tli  last  year,  and  while  they  have 
worked  practieally  co<ntiinuously  since  then,  ajid  are 
stUl  giving  good  results,  they  have  never  since  that 
date  been  empty,  nor  in  any  condition  in  which 
anything  of  the  nature  of  these  pointers  could  be 
used  to  open  out  any  of  the  jets  that  had  become 
clogged.  Tr^e.-many  of  these  iets  are  now  stopped 
up,  probably  90  per  cent  oi  them  in  No.  1  section, 
and  something  Itess  than  that  in  No.  2;  but  tile  re- 
sults dn  these  sections  with  a  little  extra  blowing  are 
still  good,  and  wiould  pass  the  standard  of  the  latest 
Boyal  Commission's  recommendations,  or,  in  onr  own 
particular  case,  those  of  the  Mersey  and  Irwell  Joint 
Committee.  The  choking  of  these  jets  after  some 
nine  to  twelve  months'  use,  considered  in  connec- 
tiooi  with  the  results  obtained,  lead  on©  oonfldently 
to  tliink  that  tlie  amount  of  air  required  to  effect 
efBcient  purification  As  a  great  deal  less  thajr  we 
have  u.sed  in  our  attempts  to  solve  the  problem  so 
far,  and  justifies  us  in  assuming  that  modifications 
of  the  tank  bottom  using  -a  much  smaller  number  of 
jets  would  bring  about  similar  results  with  a  corres- 
pondingly less  quantity  of  air. 

The  following  table  shows  the  average  ajialyses  of 
activated  sludge  samples  from  December,  1914,  to 
April,  1915  (inclusive),  and  cover  the  operations 
which  would  come  under  the  head  of  cold  weather :  — 

Average   Ahalyse.s    of   Activated   Sludge    Samples 

FKOM  Decembeb,  1914  TO  APKIL,  1915  (iKCLnSIVE). 


- 

Percentage, 

No.  of  samples. 

Nitrates  in  effluent  ... 

■031 

Free  N.H.  crude  sewage 

1-88 

„    effluents 

•291 

Alb.  N.H.  crude  sewage 

•430 

195 

„        „    effluents  ... 

•103 

207 

4  hrs.  oxg.  crude  sewage   ... 

.5-42 

195 

4  „        „    effluents 

•68 

Percentage  purification 

Alb.  N.H 

76 

4  hrs.  oxg.       

88 

207 

The  next  table  shows  the  average  monthly  results 
from  December,  1914,  to  October,  1915  (inclusive), 
and  is  a  comprehensive  sumnmry  of  the  whole  results 
on  the  "  fill  and  draw  "  method  for  this  period. 

A  little  explanation  may  here  be  offered  as  to  why 
the  results  in  No.  1  section  are  not  so  good  as  those 
in  No.  2:  In  May  a  12-in.  feed  pipe  was  sub- 
stituted for  a  4-in,  one,  with  the  object  <if  facilitating 
the  fillings.  But  tlie  suction  end  of  this  pipe  dip- 
ping too  far  down  in  the  silt  pit  dre\v  a  large  amount 
of  more  or  less  septic  .sludge  from  the  bottom  and 
this  was  delivered  in  the  aerating  tank,  with  the 
result  that  the  activated  sludge  already  in  the  tank 
coidd  not  effect  purification.,  the  effluent  being  little 
lietter  than  the  crude  .sewage.  This,  however,  was 
again  overcome  by  prolonged  blowing,  and  results 
were  soon  normal  again.  But  the  effect  of  this 
detritus  is  aliown  i:n  the  numljer  of  jets  that  are  now 
.stopped  up.  From  this  time  onward  leas  .and  less 
ebullition  was  observable  at  the  surface,  and  at  the 
present  time  an  area  in  the  vi^mity  of  the  delivery 
oif  this  sludge,  a  section  some  15  ft.  by  9  ft.,  show's 
no  air  outlet  whatever,  and  we  have  reason  to  think 
that  but  for  this  accident  the  aeration  would  still 
be  general  all  over  the  tank. 

CONTINUOUS    FLOW. 

In  December,  1914,  we  made  an  attempt  to  "prove 
the  principle"  of  continuous  flow,  using  the  tank 
in  which  we  made  our  first  experiment  on  the"  fill 
and  draw  method,  and  which  is  of  about  12  000 
■gallons  capao:ty,  using  two  other  tanks  each  hold- 
ing about  5,000  gallons  as  settlers,  th-e  Uiree  being 
used  m  series.  Sewage  was  nm  in  through  a  2-in 
pipe  from  the  main  channel,  and  file  results  for 
several  days  led  us  to  think  that  the  method  wa.'. 
possible,  but  findin.g  at  the  end  of  mne  or  ten  days 
that  tlie  activated  .sludge  had  left  the  aerating  tank 
and  lodged  in  No.  1  settler,  a  condition  we  had  pre- 
viously surmised  wiould  happen,  the  experiment  had 
to  te  temporarily  abandoned  pending  the  provision 
of  a  small  pump  to  send  back  the  sludge.  Owing 
o  the  exigencies  of  the  war.  it  was  many  montlis 
before  this  pump  could  be  installed,  and  in  the  mean- 
time several  alterations  in  the  des'trn  of  the  ta.d- 
and  settlers  were  made.  Early  in  October  Ihts  year 
we  again  essayed  to  prove  the  possibility  of  con- 
tinuous flow,  using  the  design  of  tank  as  shown  on 
the  diagram.  The  tank  is  about  50  ft.  Ions  9  ft 
wide  and  4  ft  6  in.  deep,  and  air  is  passed'  in  as 
in   the   case   of    the    "fill    and    draw"    experiment. 
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The  sewage  is  deJivered  in  a  wooden  trough  with  V 
notches  cut  to  the  twttom,  and  placed  just  above 
the  surface  of  the  water  in  the  tank.  Four  wooden 
barriers  were  placed  equidistant  in  the  tank,  and 
about  2  ft.  from  tlie  bottom,  in  such  a  way  as  not  to 
allow  any  sewage  to  pass  over  the  top  or  past  the 
sides,  but  to  lead  all  underneath.  In  this  way  it 
was  hoped  to  obviate  any  "  short  cuts "  of  the  iji- 
coming  sewage  to  tlie  outlet,  and,  judging  from  the 
results,  it  seems  to  have  been  effectual.  At  the  end 
of  the  aerating  chamber  there  is  a  slope  from  just 
below  the  outlet  oUl  to  the  bottom,  a  small  area. 
allowing  a  little  quiescence  before  the  sewage  and 
sludge  reach  the  first  settling  chamber.  These  arc 
four  in  numl>er  and  placed  in  .series,  and  are  in  the 
form  of  an  inverted  cone,  with  a  board  leading  the 
effluent  from  the  last  tank  to  within  IS  in.  of  the 
bottom,  following  the  form  of  the  tank,  and  about 
6  in.  from  the  side.  X  small  scum  board  dipping 
alx>ut  1  in.  l>elow  the  level  and  in  front  of  the  weir 
in  eacli  case  is  fixed  to  obviate  as  far  as  possible  the 
passage  of  fat  or  other  particles  of  floating  matter. 
The  total  capacity  of  these  four  settling  tanks  is 
approximately  6,(X)0  gallons,  or  about  1,500  gallons 
each.  A  pump  is  fixed  near  these  .settlers,  with  a 
suction  fitted  with  foot-valve  in  each  of  tlieni,  and 
the  delivery  is  at  the  end  of  the  aerating  chaml>er, 
so  tliat  sludge  pumi)ed  back  shall  join  the  incoming 
sewage. 

Since  the  beginning  of  this  exi>erim6nt  two  months 
ago  we  have  tried  the  method  on  various  quantities 
of  sewage.  It  wDI  bo  nnderstoo<l  tliat  :n  clianging 
from  one  daily  quantit.v  to  another  some  time  was 
lost  on  each  occasion  in  adjusting  things  generally. 
We  had  also  .some  mechanical  dilficuUics  in  connec- 
tion with  our  pump.  The  first  attempt  was  on  .some 
3.3.8IX)  gallons  per  day.  which  was  all  the  2-in.  feed 
pipe  would  bring,  and  after  adjustment  samples  were 
taken  for  analyses.  Tlie  following  table  represents 
the  average  analyses  over   several  days;  — 


the  number  of  determinations  made.  This  has 
liecome  necessary  because  of  the  increase  in  the  work 
of  the  laboratory,  the  number  of  analytical  deter- 
minations covered  by  this  paper  being  over  3,000 
during  the  year,  which,  with  a  depleted  staff,  and 
in  addition  to  the  ordinary  routine  work,  has  kept 
this  department  of  our  place  very  busy. 

The  method  of  returning  the  sludge  to  the  aerating 
chamber  on  this  "  continuous  flow "  is  important 
from  the  point  of  view  of  the  efficiency  of  the  system, 
as  well  as  the  cost.  Those  who  are  acquainted  with 
activated  sludge  know  that  it  is  a  w-ell-flocculated 
substance  which  settles  readily,  and  leaves  a  line 
of  demarcation  betw^een  sludge  and  supernatant 
liquid  as  clear  and  well  defined  almost  as  mercury 
and  water.  Tliis  property  of  Papid  settlement  is  well 
shown  in  this  experiment.  We  have  four  .settling 
tanks,  and  the  whole  of  tlie  effluent  flows  through 
these,  but  the  first  two  are  generally  sufficient  to 
give  us  all  the  settlement  required,  and  while 
when  treating  the  larger  quantity  of  sewage  we 
pinnp  the  bulk  of  the  settled  sludge  from  tliese 
two,  back  to  the  beginning  of  the  aerating  chamber, 
each  for  five  minutes  per  half  hour,  the  remaining 
two  only  require  pumping  back  for  about  two  minutes 
per  week;  usually  there  are  only  a  few  inches  of 
sludge  at  tlie  bottom  of  these  conical  tanks  at  the 
end  of  a  week's  working.  This  means  that,  with  an 
aeration  tank  of  12.000  gallons,  a  settling  tank  of 
3,000  gallons  is  sufficient,  or  one  quarter  of  the 
capacity  oi  the  aerating  tank.  This  we  consider  is 
an  important  point  ascertained,  and  this  result  may 
easily  be  surpassed  by  others  in  later  experiments 
with  variations  in  design. 

It  has  been  our  practice  to  ascertain  daily  the 
amount  of  sludge  present  in  the  aerating  chamber. 
Five  samples  are  taken  in  the  space  of  a  minute  at 
five  points  in  the  length  of  tlie  tank,  about  equi- 
distant from  each  other;  these  are  allowed  to  settle 
in  graduated  cylinders  for  two  hours,  and  then  read 


XJ.OOO  Gallons.       October  10th,  Uth,  12Tn  and  13tu, 


- 

No.  of  samples. 

Highest. 

Lowest. 

Average. 

Nitrate.^  in  effluent          

:t! 

•90.5 

•330 

•633 

Free  N.H.  crude  sewage           

17 

3-76 

•800 

1^83 

„     effluents         

M 

1-60 

nil 

■50 

Alt.  N.H.  cr\ide  sewage            

17 

1-20 

•230 

•646 

,,        „      effluents          

■M 

•160 

•08 

•113 

4  lirs.  oxg.  crude  sewage           

17 

1C-6+ 

2^45 

8-37 

M 

1-U 

Temperature  of  air 

65  Fahr. 

60  Fahr. 

d'i  Fahr. 

„           sewa^fc  entering 

7 

74      „ 

69      „ 

fourth  settling  tank       

7 

66      „ 

Percentage  purification 

— 

— 

— 

— 

Alb.  N.H 

il 

90 

30 

t  hrs.  osg 

M 

95 

54 

87 

On  October  15th  the  2-in.  syphon  pipe  feed  was 
changed  for  a  .3-in.  one,  and  after  adjusting  the 
quantity  treated  to  approximately  50,000  gallons 
daily,  the  following  average  results  were  obtained;  — 


off,  this  reading  being  taken  as  the  percentage  of 
sludge  with  which  we  are  working.  We  have  our 
l>est  results  when  working  with  20  to  25  per  cent  of 
sludge,    and    the   excess    is   usually    pumped    to    the 


50,000  Gallons 


October  19th  to  November  10th. 


- 

No.  of  samples. 

Highest. 

Lowest. 

Aveiage. 

Nitrates  in  effluents         

91 

•780 

•032 

•:!60 

Free  N.H.  crude  sewage           

46 

4^00 

•80 

91 

1-80 

Alb.  N.H.  crude  sewage           

46 

l-«() 

„        „    effluents                      

91 

•240 

•08 

4  hrs.  oxg.  crude  sewage          

6i 

15^72 

123 

1-35 

■60 

Temperature  of  air          

16 

58  Fahr. 

49  Fahr. 

53  Fahr. 

„           sewage  entering 

16 

70      ,, 

„           fourth  settling  tank         

Ifi 

64      „ 

Percentage  purification 

— 

— 

— 

— 

Alb.  N.H 

4  hrs.  oig 

91 

95 

On  Noveuiljer  10th  the  quantity  passing  through 
was  increased  to  60,000  gallons  daily,  and  the  table 
on  next  page  shows  the  average  results  over  the  several 
days. 

The  method  of  samijling  adopted  was  as  follows: 
For  several  weeks  samples  of  crude  sewage  were 
taken  every  hour,  and  these  at  the  end  of  four  hours 
were  made  into  one  sample.  The  same  procedure 
was  adopted  with  regard  to  the  eflluents,  but  in  later 
analyses  we  are  taking  the  samples  every  hour,  as 
before,  but  making  twelve  of  each  into  one  grand 
sample,   thus   broadening   the   average   and   reducing 


drying  area  from  the  first  aaid  second  settlers  twice 
per  week. 

Briefly  summarised,  our  experiments  may  be  said 
to  have  "proved  the  principle"  on  botth  the  "fill 
and  draw"  and  tihe  "continuous  flow"  methods. 
They  have  shown  that  this  purification  is  possible 
by  aeration  with  open  jets,  and  that  air  in  much 
lesser  quantities  than  was  at  first  used  is  necessary. 
They  also  indicate  that  results  may  be  expected  in 
winter  as  well  as  in  summer,  and  that  the  influence 
of  sterilis'ing  substances  which  play  such  havoc  with 
bacteria    beds    geiierally    can    readily    be    overcome. 

0* 
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They  indicate  that  a  domestic  sewage  will  be  a  com- 
paratively easy  problem,  and  that  with  a  well- 
designed  scheme  a  number  of  the  diificnlties  we  have 
had  to  deal  with  would  be  unknown.  They  have 
demonstrated  the  tractable  nature  of  the  sludge 
which  has  to  be  dealt  with  at  all  works,  and  indi- 
cated the  proportion  of  settling  tank  or  tanks  to 
aerating  tank  in  the  "continuous  flow"  method, 
and  many  minor  details  which  may  be  character- 
ised as  ''  observationiR."  This  work  has  been  pro- 
secuted since  its  inception  with  this  idea  predomi- 
nating—that the  system  must  justify  itself  by  its 
own  inherent  qualities,  and  stand  or  fall  by  its  own 
virtues.  It  has  been  tested  on  a  crude  sewage,  not 
very  effectively  screened,  and  with  little  detritus 
settlement,  and  containing  large  quantities  of  trades 
waste,  and  the  results  may  be  said  to  have  been 
obtained    under    somewhat    adverse    conditions. 

One  or  two  other  phases  of  our  experiment  may  be 
dealt  with  in  a  few  final  words.  We  hoped  a  year 
ago  that  we  should  have  had   at  this   time  further 


DRY-POWDER  CHEMICAL  FIRE  EXTINGUISHERS. 

On  Monday,  in  the  House  of  Commons,  the  Home 
Secretary  was  asked  by  Mr.  Denniss  whether  the  Home 
Office  had  forbidden  the  Press  (through  the  Press 
Bureau)  to  publish  anything  liliely  to  promote  the 
sale  of  dry-powder  chemical  fire  extinguishers,  on  the 
ground  that  tliey  were  unreliable  for  rontrolling  fires 
such  as  were  likely  to  be  caused  by  bombs  ;  whether 
he  was  aware  that,  apart  from  fires  that  had  got 
serious  hold  on  buildings,  such  extinguishers  were 
largely  used  as  effective  first-aid  fire  extinguishers  for 
ordinary  fires  not  caused  by  bombs,  especially  in  the 
larger-sized  houses  in  town  and  country  ;  and  whether 
it  was  the  jjolicy  of  the  Home  Office  to  [)revont  tlie 
sale  of  such  first-aid  fii-e  extinguishers. 

Sir  J.  Simon  said  the  warning  referred  to  was  issued 
because  the  claims  put  forward  by  the  makers  of 
certain  of  these  diy-powder  extinguishers  were  likely 
to  mislead  the  public  into  believing  that  such  appli- 


60,000  Gallons. 


llTH    TO    NoVEMBEU    18TH. 


Nitrates  in  efflueuts  

Free  N.H.  crude  sewage 

„        ,,     effluents  

Alb.  N.H.  crude  sewage 

,,        „     etHaents  

4}rrs.  oxg.  crude  sewage 

4   ,,       „     effluents  

Temperature  of  air 

„  sewage  entering   ... 

,,  foui-th  settling  tank 

Percentage  puriiication    

All).  N.H 

4  brs.  oxg 


S-04 
1-02 
13  Fahr. 


information  respecting  tlie  disposal  of  the  excess 
sludge,  but  of  necessity  tliis  has  had  to  be  tempo- 
rarily abandoned  for  reasons  already  given.  Many 
of  you  wiU  no  doubt  be  disappointed  when  I  offer 
you  no  information  with  regard  to  the  cost  of  treats 
ment.  The  reasons  already  adduced  must  aJso  serve 
at  the  present  time.  We  should  without  doubt  have 
made  much  morre  progress,  and  should  have  obtained 
data  on  this  most  important  question — namely,  the 
economic  possibility  of  the  treatment  of  sewage  by 
activated  sludge— but  for  the  general  dislocation 
due  to  the  war;  and  as  I  would  rather  disappoint 
than  mislead,  I  would  much  prefer  to  leave  anything 
in  the  nature  of  speculation  entirely  alone  until  facts 
have  been  obtained  on  a  fairly  large  scale  to  give  us 
something  definite  to  work  upon.  Suffice  it  to  say 
that  we  are  still  working  with  plant  designed  en- 
tirely for  something  else,  and  wMch  has  been  adapted 
with  the  object  of  first  "  proving  the  principle  "  on 
both  the  "  fiU  and  draw  "  -and  "  continuous  flow," 
and  which  I  think,  in  the  face  of  results  obtained, 
must  b©  conceded;  and  I  would  here  express  tlie 
hope  that,  as  the  subject  is  full  of  possibilities, 
sewage  works  managers,  chemists,  civil  and  mechani- 
cal engineers,  and  otheTs  in  touch  with  and  interested 
in  the  disposal  of  sewage,  will  ma.ke  it  an  object  of 
study,  experiment  and  research. 

I  am  indebted  to  our  chemist,  Mr.  Melting,  for  his 
interest  and  help,  and  much  personal  attention  which 
he  has,  and  is,  showing  in  these  experiments,  and 
I  take  this  opportunity  of  thanking  the  chairman 
and  members  of  the  River  IrweU  Conservancy  Com- 
mittee of  the  Salford  Corporation  for  the  interest 
they  also  take  in  the  matter,  and  for  permission  to 
iniblish   these  results. 


Extraordinary  Traffic— AVill  "  Anxious,"  queries  by 
whom  under  this  heading  were  answered  in  our  "  Law 
Notes  "  of  the  10th  inst.,  and  whose  name  and  address 
we  have  mislaid,  kindly  communicate  with  the  Editor? 

Chard  Borough  Surveyor  and  Military  Service.— 
The  borough  surveyor  of  Chard,  Mr.  E.  W.  Hearn, 
wrote  to  the  town  council  stating  that  he  proposed  to 
join  the  group  system  under  Lord  Derby's  scheme,  and 
the  matter  was  discussed  at  the  council  meeting 
recently.  A  suggestion  that  part  of  his  salary  should 
be  paid  was  objected  to  on  the  groitnd  of  economy,  and 
it  was  moved  and  seconded  that  the  borough  surveyor 
be  granted  leave  of  absence  and  his  place  kept  open 
for  him.  In  the  course  of  the  discussion,  Aldennan 
Gawler  said  that  even  the  scavengers  employed  in  the 
City  of  London  were  treated  better  than  they  were 
proposing  to  treat  Mr.  Hearn.  The  motion  as  pro- 
posed was  eventually  carried. 


ances  could  be  relied  upon  in  jjreference  to  water  as 
a  means  of  extinguishing  or  controlling  incendiary 
bombs  and  the  fires  caused  by  them.  The  Com- 
missioner of  Police  had  investigated  the  matter  with 
the  aid  of  a  committee  of  experts  who  represented  the 
Admiralty,  the  War  OiSce,  the  Home  Office,  the  Police 
and  the  Fire  Brigade,  and  on  September  18th  issued  a 
public  notice  to  the  effect  that  experiments  so  con- 
ducted were  found  to  show  that  powder  extinguishers 
were  ineffective  as  compared  with  water  for  dealing 
with  the  fires  in  question  ;  and  that  the  danger  of 
serious  damage  being  caused  by  such  fires  would  be 
greatly  increased  i!  the  public  relied  on  these  appli- 
ances. 

Mr.  Denniss  :  If  they  disclaim  any  light  to  advertise 
in  regard  to  putting  out  fires  caused  by  incendiary 
bombs  and  limit  the  advertisements  to  their  present 
useful  ]nirpose,  will  the  right  hon.  gentleman  allow 
their  advertisements  to  appear  again  ? 

Sir  .1.  Simon  :  I  do  not  think  that  any  prohibition 
has  been  issued,  but  rather  extravagant  advertise- 
ments are  to  be  deprecated,  especially  in  cases  where 
a  panic  might  be  caused  if  a  bomb  were  dropped. 


ECONOMIES  IN  LOCAL  ADMINISTRATION. 

PROPOSAL    FOR   LONDON    CONFERENCE. 

In  the  House  of  Commons  on  Monday  the  President 
of  the  Local  Government  Board  was  asked  if  he  would 
consider  the  advisability  of  calling  a  conference  of 
representatives  of  all  local  authorities  in  the  London 
area  with  a  view  to  effecting  economies  in  the  cost 
of  administration. 

iMr.  Hayes  Fisher,  who  replied,  said  the  President 
of  the  Local  Government  Board  used  every  endeavour 
to  promote  economy  in  the  cost  of  local  administration, 
but  was  not  sure  that  the  suggestion  was  one  which 
would  be  likely  to  give  very  satisfactory  results  in 
practice.  If,  however,  the  President  of  the  Board  had 
evidence  of  a  general  feeling  that  such  a  conference 
would  be  of  advantage,  he  would  be  glad  to  do  any- 
thing in  his  power  to  bring  one  about. 


Disposal  of  Waste  Paper. — The  Local  Government 
Board  are  suggesting  to  borough  councils  that  paper 
and  cardboard"  house  refuse  might  be  sold  to  defray 
to  some  extent  the  cost  of  collection.  The  board 
doubt  whether  it  is  advisable  to  require  liouseholders 
to  burn  such  material  in  all  cases  themselves.  Ken- 
sington Council  regard  the  suggestions  as  impracticable 
and  uneconomical. 
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INSTITUTION   OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


COUNCIL    MEETING. 

A  meeting  of  the  council  of  tlie  Institution  of 
Municipal  and  County  Engineers  was  held  at  92 
Victoria-street,  Westminster,  S.W.,  on  December 
mil,  those  present  l>eing:  Messrs.  H.  T.  Wakelam, 
president,  in  the  chair,  W.  N.  Blair,  H.  Percy 
Boulnois,  H.  W.  Bowen,  Chas.  Brownridge,  E.  E. 
Wallington  Butt,  G.  F.  Carter,  J.  W.  CockriU, 
P.  Dodd,  Ernest  J.  EHord,  H.  Pearson  Foster, 
\V.  Harpur,  T.  W.  A.  Hayward,  W.  T.  Lancashire, 
Ernest  B.  Martin,  Frank  Massie,  P.  H.  Palmer, 
J.  S.  Pickea-ing,  I>eslie  Roseveare,  Norman  Scorgie, 
W.  J.  Steele,  Henrv  E.  Stilgoe,  R.  J.  Thomas,  James 
A.  Webb,  diaries  F.  Wike,  Edward  Willie  the  con- 
sultant secretary,  and  the  secretary. 

THE     MEMBERSHIP     ROLL. 

Mr.  W.  N.  Blair  reported  that  at  a  meeting  of  the 
General  Purposes  Committee  held  that  day  it  was 
resolved  to  recommend  Mr.  G.  F.  Paget,  deputy  erigi- 
neer  and  surveyor  to  the  Gainsborough  Urban  Dis- 
trict Council,  for  election  to  associate  membersliip, 
and  Mt.  S.  Dixon,  assistant  engineer  to  the  Grimsl)>- 
Riiral  District  Council,  for  election  to  studentshi]). 

THE    LATE    MR.    R.     DIXON. 

Tlie  death  of  Mr.  II.  Dixon  [Stratford-on-Avon)  was 
reported  to  the  committee,  and  it  was  resolved  to 
reicommend  tliat  a  letter  of  condolence  be  addressed 
to  the  relatives. 

EXAMINATION     APPLICATIONS. 

It  was  resolved  to  recommend  that  permission  to 
sit  for  the  institution's  examinations  be  granted  to 
-Messjs.  J.  Costello,  E.  D.  Robertson,  and  C.  Wilson. 

INSURANCE  POR  WAR  DAMAGE. 

Tlie  secretary  reported  receipt  of  an  invitation  to 
support  the  ]>etition  to  the  Prime  Minister.  It  was 
resolved  to  recommend  that,  as  the  question  is  not 
one  affecting  the  interests  of  the  institution,  no 
action  Ije  taken. 

THE    SECRETARY    AND    MILITARY    SERVICE. 

Tlio  position  of  the  secretary,  in  view  of  Lord 
Derby's  scheme  for  recruiting,  was  considered,  and 
it  was  resolved  to  recommend  tliat  the  council  plac« 
no  obstacle  in  the  way  of  the  attestation  of  the  sec- 
retary. It  was  further  resolved  to  recommend  that 
from  the  date  Mr.  Robinson  is  called  up  for  military 
service  Mrs.  Robinson  be  appointed  secretary  (pro 
tern.)  during  lii;s  absence,  and  that  slue  be  paid  the 
same  salary  as  that  now  received  by  her  husband, 
and  tliat  from  such  date  the  salary  of  Mr.  Robinson 
do  cease. 

TAXATION    OF    SURVEYORS'    MEANS    OI'    LOCOMOTION. 

The  secretary  reported  that,  on  the  Lnstruotions  of 
the  president  and  chairman  of  the  Greneral  Purposes 
Committee,  he  had  sent  the  foriowiiig  letter  to  the 
Chancellor  of   the  Exchequer:  — 

"  I  am  directed  to  represent  respectfully  to  you 
the  hardship  suffered  by  engineers  and  surveyors 
engaged  by  loc^il  authorities  to  carry  out  the  work  of 
constructing  and  maintaining  the  roads  of  the 
country  by  their  having  to  pay  the  motor  spirit  duty 
and  local  taxation  licence  duty  in  respect  of  petrol 
used  solely  in  travelling  over  the  districts  in  which 
the  roads  they  have  to  maintain  are  situate,  and  to 
enable  them  to  superintend  the  maintenance  and  re- 
pair of  such  loads. 

"  It  may  be  argued  that  such  taxatio-n  is  borne 
by  the  local  authorities,  but  in  many  eases  a  fixed 
allowance  for  travelling  is  made,  with  the  result 
that  the  more  energy  and  attention  engineers  and 
surveyors  give  to  their  work,  the  more  they  have 
to  pay  in  taxation.  At  the  present  time,  owing  to 
the  loss  of  staff  and  the  increasing  difficulty  of  main- 
taining the  roads  in  a  proper  condition  with  reduced 
funds,  it  is  more  than  ever  necessary  for  the  engi- 
neers to  be  able  to  utilise  the  speediest  possible 
means  of  locomotion  for  the  purpose  of  carrying  out 
the   necessary   supervision    and   inspection. 

"  In  these  circumstances  I  am  to  urge  that  such 
engineers  and  surveyors  should  be  relieved  of  the 
payment  of  such  duties,  for  which  there  are  the  fol- 
lowing precedents:  — 

"  (1)  Under  sec.  36  of  the  Highway  Act,  1862,  high- 
way surveyors  were  exempt  from  paying  tolls. 


'•(2)  The  relief  granted  to  physicians  and  surgeons 
and  proposed  to  be  .granted  to  veterinary   sur- 
geons under  the  Finance  Acts. 
■'  (3)  Inland   Revenue  officials    are  exempted   from 

payment  of  licence  duties. 
'■(4)  Under  the  Loco.inotives  Act  exemption  is  given 

from  ijaymeuts  for  steam  rollers. 
"(5)  Omnibuses    applying    for    hii-e    pay    half    the 
motor  spirit  duty  on  the  petrol  consumed,  and 
reduce  their  charges  still  further  in  this  direc- 
tion by  using  diluted  spirit. 
"  I  am-  to  express  regret  that  it  has   been   found 
necessai-y  to  raise  this  question  at  the  present  time, 
but  my  council  feels  that  it  is  exceedingly  undesir- 
able  that  officers  who    are  engaged   on   work   of   so 
great  national  importanice  as  the  maintenaace  of  the 
roads  of  tlie  country  should  be  hindered  in  making 
their  work  as  effective  as  possible  by   the  taxation 
of  matertal  used  in  providing  such  locomotion  as  will 
enable  them  to  apply  their  time  and  attention  most 
usefully  and  eeonomicaUy." 

It  was  resolved  to  recommend  that  the  secretary's 
letter  be  approved,  and  that  he  be  imstructed  tO'  seek 
support  from  tlie  County  Councils  Association, 
Association  of  Municipal  Corporations,  Rural  District 
Councils    Association,   and  other  similar   bodies. 

MEETING. 

On  the  proposal  O'f  the  president,  it  was  resolved  to 
recommend  that  a  Metropolitan  District  meeting 
should  be  held,  at  which  Mr.  W.  E.  Riley  had  kindly 
coiiisented  to  redeliver  his  Chadwick  lecture,  entitled 
"  Some  Conclusions  on  Housing  Workers,"  and  that 
it  be  left  to  the  president  and  secretary  to  arrange 
the  date,  &c.  It  was  agreed  that  all  members  of 
the  institution  should  be  invited  to  the  meeting. 

RECRUITING     SCHEME:     RESERVED    OCCUPAIIONS. 

The  'Secretary  reported  tliat,  on  receiving  a  copy 
of  List  D  tReserved  Occupations)  issued  to  local 
tribunals,  he  had  written  to  the  secretary  of  the 
Local  Government  Board  pointing  out  that  no 
mention  of  sewage  or  refuse  disposal  was  made  under 
the  head  of  "  Public  Utilities,"  so  that  it  would 
appear  that  no  provision  was  being  mad©  fo-r  retain- 
ing men  for  these  services.  It  was  resolved  to 
recommend  that  the  action  of  the  secretary  be 
approved,  and  that  he  should  be  iuistructsd  to  take 
such  further  steps  in  the  matter  as  appeared  de- 
sirable. The  secretary  was  at  the  same  time  directed 
to  draw  attention  to  the  special  importanice  of  re- 
taining some  of  the  men  engaged  in  the  collection 
of  refuse. 

The  report  of  the  committee  was  approved  and 
adopted. 

STANDARD    FORMS    POR    STATISTICS. 

Mr.  E.  J.  Elford  reported  that  at  a  meeting  of  the 
Standardisation  Committee  approval  had  been  given 
to  a  preliminary  list  of  subjects  for  future  oonsidera- 
t:on.  The  committee  also  agreed  on  the  order  in 
which  certain  of  the  subjects  should  be  considered, 
and  the  members  undertook  to  prepare  and  bring  up 
draft  forms  for  discussion  at  subsequent  meetings. 

The  report  was  adopted. 

REPORTING   OP   DISTRICT    MEETINGS. 

At  a  meeting  of  the  Finance  and  Journal  Com- 
mittee this  question,  raised  in  a  letter  from  Mr. 
J.  H.  Drew,  was  deferred  for  tlie  consideration  of 
the  council. 

The  action  of  the  committee  was  approved,  and 
the  following  resolution  was  passed:  — 

"  That,  while  local  circumstances  must  in  all  cases 
actually  decide  whether  or  not  it  is  desirable  for 
all  meetings  to  be  reported,  the  council  is  ol  opinion 
that  it  is  generally  advisable  and  desirable  that  the 
meetings  of  the  institution  should  be  o-pen  to  the 
Press." 

ADDITIONAL    MEMBERS    ON    GENERAL    PURPOSES 
COMMITTEE. 

Messrs.  T.  Moulding,  P.  H.  Palmer,  N.  Scorgie, 
W.  J.  Steele.  J.  A.  Webb,  and  C.  F.  Wike  were,  on 
the  recoinmendation  of  the  Selection  Committee, 
appointed  to  fill  vacancies  on  the  General  Purposes 
Committee. 

SOUTH     AFRICAN     EXAMINATION. 

A  report  was  received  from  the  acting  examiners 
in  which  they  recommended  that  Candidate  No.  1 
(Pretoria,  1915)  be  relegated  in  law,  and  that  Candidate 
No.  2  (Pretoria,  191.5),  Mr.  O.  M.  McComb,  be  granted 
the  testamur. 
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THE   SUEVEYOK  AND   MUNICIPAL 


Decembek  24,  1915. 


NOMINAIION    OF    PB.ESIDENI    AND    VICE-PBESIDENIS 
FOR    1916-17. 

It  was  resolved  to  nominate  Mr.  J.  S.  Brodie  an 
president,  and  Messrs.  T.  W.  A.  Hayward,  P.  H. 
I'almer,  and  H.  E.  Stilgoe  as  vice-presidents  for  the 
yecu-  1916-17. 

Sir-  James  Leiuoii  wag,  nominated  as  lionorary 
treasurer. 

ANNUAL    MEETING. 

Tile  arrangements  for  tliis  meeting  were  left  in 
tlie  iiands  ot  tlie  president-elect,  Mr.  J.  S.  Prodie. 

ENLISTMENT      OP     MEMBER     OF      COUNCIL. 

At  tile  conclusion  of  bnsiuess,  Mr.  E.  E.  WaJling- 
ton  Butt  .announced  that  he  would  not  be  able  to 
attend  tlie  meetings  of  the  council,  as  he  was  shortly 
taking  up  militaiy  service;  lie  aslsed  to  be  excused 
from  atteudaiiee,  at  the  same  time  exisresBing  his 
thanks  for  the  kind  reception  whicli  he  had  received 
from  the  ceuncil  as  a  new  member. 


WATER  SUPPLV    IN   THE   RAND. 


THE  VAAL  RIVER  SCHEME. 

In  his  report  for  tire  year  ended  March  31st  last, 
Mr.  W.  Ingham,  m.inst.c.e.,  m.i.mech.e.,  chief  engi- 
neer to  the  Rand  Water  Board,  outlines  the  pro- 
I>osals  to  impound  from  tlie  Vaal  Kiver  a  quantity 
of  water  sufficient  to  provide  for  a  supply  of  20,000,000 
gallons  per  day. 

The  estimated  cost  of  tlio  scheme  is  £1,250,000,  of 
whiicdi  £1,146,707  is  for'  engineering.  Tiiis  sclieme 
was  selected  by  the  boaixi  from  twenty-one  large 
schemes,  estimated  to  cost  £25,338,926.  The  esti- 
mated working  costs  per  1,000  gallons  is  4'376d.,  and 
the  fixed  charges  4'589d.  per  1,000  gallons,  or  a  total 
ot  S-965d.  per  1,000  gallons  piunped  to  the  Rand. 

Although,  as  stiiited,  the  reservoir  is  designed  to 
impoimd  sulKcient  water  to  give  a  constant  snpply 
of  20,000,000  gallons  per  day,  the  financial  powers 
are  sufficient  only  to  provide  for  bringing  into  service 
a  first  supply  of  10,000,000  gallons  per  day. 

The  site  of  the  barrage  is  23*  miles  downstream 
of  tlie  Vereeuiging  Railway  Bridge,  and  there  will  be 
thirty-six  gates  30  ft.  in  width  and  25  ft.  in  depth.  The 
iieservoir  will  have  a  length  of  39  miles,  a  depth  of 
25  ft.  1  in.,  and  a  capacity  of  13,633  million  gallons. 
The  catciiment  area  is  about  17.119  square  miles, 
and  the  average  rainfall  over  the  area  is  about  28  ui. 
The  podnt  of  abstraction  of  w.ater  will  be  about  li 
miles  downstream  of  the  Vereeniging  Railway  Bridge. 
The  pipe  line  will  have  a  total  length  of  44  miles, 
and  will  be  composed  of  18,  22,  26,  27,  29,  30  and  33 
inch  pipes. 

The  silt  will  be  thrown  down  by  sulphate  of  alumina 
in  six  settling  tanks  with  a  total  capacity  of  5'6 
million  gallons.  The  water  will  then  be  passed 
through  mechanical  filters,  and  after  leaving  the 
filters  will  bo  sterilised  by  chloride  of  lime. 

The   water   will   be   innninil    I i    tlie   Vaal   River 

under  a  head  ot  80  ft.  tu  tin'  iikum  ,-lai  imi  at  Vereenig- 
ing, and  then  repmnped,  aflci  -Imlisalion,  toZwart- 
kopjes  under  a  head  of  4S0  ft.  From  the  Zwartkopjes 
station  the  water  will  be  raised  under  a  head  of 
1,020  ft.  to  a  proposed  reservoir  at  Turffontein.  The 
total  pumpmg  liead,  including  friction,  will  therefore 
be  about  1,580  ft.  The  water  will  then  gravitate  from 
the  Turffontein  reservoir  to  the  Central  and  East 
Central   Rand. 


Porous  Rough  Cast  Walls. — Rough  cast  walls  are 
often  porous  owing  to  their  uneven  surfaces,  which 
hold  the  water  from  driving  rains.  We  ai'e  interested 
to  hear  that  ten  houses  in  an  exceptionally  exposed 
situation  at  Ebbw  Vale  were  rough  casted  with 
Pudloed  cement  over  two  years  ago  and  are  still 
jiertectly  watertight. 

Poole  Tramway  Track  Reconstruction. — A  letter  has 
l>een  received  fioui  tlie  Board  of  Trade  with  rc.-i>t'<-t 
to  the  proposal  of  the  Poole  Corporation  to  borrow 
the  sum  of  £6,000  for  the  reconstruction  of  a  portion 
of  the  track  between  Bournemouth  and  Poole  at 
Constitution  Hill,  stating  that  the  Ijoard  would  raise 
no  objection  to  the  borrowing  of  the  amount  re- 
quired. It  was  explained  at  the  council  meeting  that 
it  was  proposed  to  borrow  temporarOy  by  loan  from 
the  corporation  bankers,  and  afterwards  by  mortgage 
of  the  rates. 


THINGS  ONE   WOULD  LIKE  TO   KNOW. 


(Contribultd.) 
Has  not  The  Enyliicer  of  the  17tli  inst.  raised  a 
very  important  is.siie  in  an  ai'tiole  oommeuciiig  with 
the  following  question:  "Is  it  not  possible  to  draw 
up  a  contract  for  any  structui'al  works  of  m.agnitude 
which  shall  be  ijerfectly  just  and  fair  on  all  parties  ? " 
The  article,  wQiich  exi^ilains  some  of  the  difficulties 
in  the  preparation  of  such  a  contract,  ends  with  a 
request  to  the  reiiders  of  the  journal  to  express 
theii'  views  on  the  subject.  Will  it  not  be  exceed- 
ingly interesting  to  see  if  any  definite  result  follows 
this  appeal .' 

•  •  *  a 

Is  it  a  fact  that  the  Manchester  Corporation  has 
recently  served  notices  upon  a  large  number  of 
owners  and  tenants  in  that  eity  to  abate  an  alleged 
imisaiioe  by  discontinuing  the  keeping  of  horses  on 
tlieir  premises?  Is  thiis  a  forerunner  of  what  we 
iiia>-  expect  some  day — viz.,  that  it  will  be  illegal 
to  allow  horses  on  our  roads  on  account  of  the 
nuisance  they  cause  ?  Would  it  not  cause  a  gieat 
revolution  in  our  methods  of  road  construction  if 
horses  were  no  longer  allowed  ui>on  them,  and  would 
it  not  greatly  reduce  our  road  scavenging  costs  ? 

•  *  *  m 

Does  the  reason  for  the  migration  of  the  Road 
Board  from  Westminster  to  Kensington,  announced 
tills  week,  spring  from  puiposes  of  economy  now 
that  the  income  of  this  useful  body  has  been  reduced, 
or  is  it  that  their  offices  are  required  by  the  Govern- 
ment for  their  ever-increasing  "  deijartments  "  of  all 
kinds  .'' 

•  •  •  < 

Does  it  not  show  that  there  is  no  ground  for  alarm 
with  regard  to  unskilled  labour  employment  in  this 
country  during  the  war  when  we  I'ead  that  in  the 
comity  of  Kent  the  c^ost  of  surface-picked  flints  is 
7s.  6d.  per  cube  yard,  whereas  pit  flints  can  be 
obtained  for  less  than  half  that  iirioe  ?  Are  there 
not  many  road  surveyors  in  this  country  who  can 
remembea'  the  time  when  surface  flints  were  cheaper 
than  pit  flints,  and  is  not  the  collection  of  surface 
flints  a  work  which  is  eminently  suitable  for  un- 
skilled labour  ? 

•  •  •  • 

'  Apropos  of  the  above,  has  there  ever  yet  been  a 
thorouglily  scientific  reason  given  for  the  fact  that 
surface-picked  flints  are  better  for  road  making  pur- 
po.ses  than  tJiose  taken  from  a  pit  or  quaiTy  ?  Is 
it  that  the  foriihi'  iMiil.iiii  le.-s  iii(i:-lure,  or  do  they 
harden  with  ex|"'nn.'  li  this  i-  the  reason,  could 
not  artificial  iiii';iii^  he  employed  -with  pit  flints  to 
bring  them  up  to  the  standard  of  surface -picked 
flints  ? 

•  *  •  * 

Is  it  not  a  sign  of  the  times  when  we  hear  that 
Major  Moss-Flower,  m.inst.c.e.,  who  had  been 
nominated  as  president  of  the  Institiite  of  Sanitary 
Engineexs  for-  the  year  1916,  has  been  obliged  te 
decline  acceptance  of  tlie  appointment,  owing  to  the 
fact  that  his  regiment  may  be  ordered  abroad  at  any 
mament,  and  that  upon  Mr.  W.  J.  Binnie,  m.inst.c.e.. 
being  approached  on  tlie  subject  lie  was  also  obliged 
til  deelhie  the  honour,  as  lie  was  about  to  apply  for 

a    II nif-eni    in    H.M.    Forces?    Under    these   cir- 

<iiiii:-taiiee.-  was  it  not  very  good  of  Mr.  Cotterill,  tlie 
inesent  president,  to  agree  to  continue  in  office  for 
aiiotlier  year  so  as  to  tide  over  the  difflcidty  ? 

•  *  •  • 

Is  not  the  following  description  in  The.  Car  of 
December  15th  of  a  badly  made  tarred  road  a  motor 
driver's  somewhat  exaggerated  view  ? :  "It  either 
develops  a  series  of  craters  in  which  tlie  rain  stands 
in  pools  for  days,  or,  in  damp  and  shady  corners, 
develops  a  slimy  kind  of  black  pudding — ^a  mass 
wliich  is  worse  than  the  devil's  brew  of  Hecate  when 
splashed  over  and  upon  the  dress  of  a  fair  lady  or 
the  uniform  of  a  gay  lieutenant."  Is  not  tliis 
sentence  rathei  "  jumpy "  in  its  composition,  and 
shall  we  not  allow  that  it  has,  a  ring  of  poetic  licence 

about  it  ? 

•  •  •  • 

Should  not  the  city  of  Cork  be  looked  upon  as  the 
|M!-;idi.>;e  of  motoTiists  when  we  heaj  that  the  council 
ii.-ive  decided  not. to  proceed  any  further  next  year 
with  the  collection  of  the  motor  licence  tax  ?  Should 
there  not  be  a  great  rush  of  motorists  to  secure  this 
free  licence  in  Cork,  and  then  remove  their  oars  else- 
where ?  \^%at  is  going  to  happen  if  every  other 
council  in  the  United  Kingdom  follow  the  brilliant 
examjile  of  Cork  ? 


December  24.  1915 


AND    COUNTY    ENGINEER. 
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Kimberley  City  Sanitary  System.' 

By  JAMES    DUNN,  City  Saiiitarj  Inspector. 


I  propose  giving  some,  pailioulars  of  changes  eli'ected 
during  the  past  two  years  with  our  sanitary  services, 
and  our  reasons  for  so  doing,  also  to  offer  some  sug- 
gestions for  future  working.  The  changes  liave  been 
of  a  very  radical  nature,  but  were  forced  upon  us 
owing  to  a  series  of  circumstances  whicli,  cliiefiy  for 
financial  reasons,  brooked  of  no  delay. 

For  tliirteen  and  a  half  years  I  have  been  intimately 
connected  witli  tlie  removal  of  niglit-soil,  slop  water, 
refuse,  and  street  sweepings  from  this  town,  when 
many  pliases  have  presentetl  themsehes,  but  for  a  few 
yeai-s  the  paLls  removal  service  was  separately 
managed,  and  for  seven  months  in  1913 — viz.,  from 
Mardi  to  September  inclusive — the  whole  of  the 
removal  services  were  under  a  separate  management. 
This  was  thought  better  probably  owing  to  amal- 
gamation with  our  sister  township  Beaconsfield,  and 
also  to  the  introduction  of  motor  haulage.  However, 
in  October,  1913,  all  the  services  enumerated  reverted 
again  to  the  sanitary  department,  and  it  is  from  this 
date  onwards  that  I  am  about  to  give  an  outline  of 
events. 

HEFUSE    BEMOVAL. 

In  October,  1913,  a  -l-ton  motor  lorry  for  removal 
of  refuse  had  been  working  in  Beaconsfield  for  four 
months,  but,  as  had  already  been  discovered  in  otJier 
parts  of  the  world,  it  was  not  proving  a  financial 
success.  In  Kimberley  tliis  would  be  particularly 
difficult,  seeing  that  with  us  animal  haulage  can  be 
effected  cheaper  than  in  England,  while  the  expenses 
in  connection  with  motor  haulag(>  would  liave  to  bo 
multiplied  bj'  about  three.  For  motor  haulage  quick 
loading  is  essential,  and  U>  bring  this  about  a  novel 
method  was  resorted  to  in  the  collection  of  refuse  in 
sacks,  and  tlieir  quick  delivery  on  to  the  motor.  The 
work  of  the  motor  was  thus  doubled,  but  it  was  still 
found  that  the  motor  only  displaced  three  instead  of 
six  wagons,  and  that  the  new  system  of  loading  api)lied 
even  Ix-tter  to  a  stream  of  wagons  being  continually 
filled  than  to  one  large  motor  vehicle,  which  alluwed 
the  filled-up  sacks  to  accumulate  during  its  absence 
at  tlie  tip. 

The  refuse  motor  vehicle  having  failed  in  its  mission, 
its  use  was  discontinued,  but  the  bag  system  of 
collecting  house  refuse  remains,  and  has  been  extended 
to  the  whole  town,  and  is  of  assistance  also  in  a 
portion  of  our  street  cleaning  operations.  The  work  is 
now  arranged  as  follows :  An  overseer  is  iii  charge  of 
the  bag  gang,  which  consists  of  about  twenty-four 
natives,  each  having  an  ordinary  store  or  sack  truck 
with  a  15-in.  spiked  ring  at  the  top  for  holding  the 
bags  in  position,  and  open  so  as  to  facilitate  filling. 
The  trucks  are  now  provided  with  14-in.  diameter 
wheels  in  lieu  of  those  originally  of  7  in.  in  diameter; 
thus  they  are  shifted  about  much  more  easily.  Tlio 
trucks  witli  bags  are  taken  from  house  to  house,  filled, 
and  tlien  deposited  at  a  convenient  spot  to  be  picket! 
ujj  by  a  wagon.  Four  wagons  are  employed,  working 
in  pairs,  with  three  loading  boys  for  each  pair.  Boys 
and  wagons  are  thus  kept  constantly  employed  in 
loading  up  and  conveying  the  filled  bags  to  our  refuse 
depot  for  trucking  by  rail. 

This  bag  system  has  adapted  itself  well  to 
Kimberley,  and  there  has  not  been  a  single  complaint 
against  it.  The  supervision  is  wellnigh  per-fect,  far 
more  so  than  that  of  a  number  of  wagons  scattered 
about  the  town  and  working  independently.  The 
wagons  remove  six  or  seven  loads  daily,  agaiiist  only 
three  formerly,  and  we  have  to-day  six  wagons  work- 
ing in  lieu  of  thirteen  and  one  4-ton  loriy  two  years 
ago.  As  a  portion  of  the  street  sweepings  are  picked 
up  by  labourers  attached  to  the  bag  gang,  and  the 
total  number  of  animals  having  bi-en  reduced  from 
thirty-six  to  fourteen,  partly  owing  to  this,  for  com- 
parative purposes  I  will  now  give  the  combined  cost 
of  three  recent  months'  working  against  the  three  last 
months  of  the  old  system.  For  the  quai-ter  ending 
September  30,  1913,  the  cost  of  street  cleaning  and 
refuse  I'emovals  amounted  to  £1,887  6s.  7d.  For  three 
months  ending  June  30th  last  the  cost  was 
£1,156  14s.  7d. ,  representing  a  saving  at  the  present 
moment  of  £7.30  12s.  per  quarter,  or  £2,922  8s.  per 
annum,  which  is  an  amount  more  than  sufficient  to  pay 
for  the  whole  of  the  street  cleaning  in  former  years. 
On  refuse  removals  only,   the  cost  of   the  sei-vice  for 

*  Eeport  to  Kimberley  Town  Council. 


Kimberley  and  Beaconsfield  is  to-day  about  £800 
per  annum  less  than  for  Kimberley  alone  before 
amalgamation.  Owing  to  war  conditions,  labour 
for  this  work  is  cheaper  than  usual,  and  some- 
what less  refuse  may  be  removed,  but  the  same  area 
of  ground  has  to  be  covered,  and  the  reductions  here 
shown  could  not  have  been  made  on  tlie  old  system 
of  wagons  working  independently  in  different  parts  of 
the  town,  going  from  house  to  house  at  their  leisure. 

As  labour  and  locomotion  form  the  two  chief  items 
of  expenditure  in  both  the  refuse  and  street  cleaning 
services,  and  as  it  might  be  thought  that  the  present 
bag  gang  bends  to  increase  the  wages  bill,  some  figures 
to  disprove  this  appear  to  be  necessary.  The  expendi- 
ture in  this  direction  for  the  third  quarter  of  1913 
(wagon  system  of  collection)  and  the  second  quarter  of 
the  present  year  (bag  gang)  are  represented  as 
follows : — 


ages- 
Refuse    . . 

Old          New  systeiri 
system.          (bags). 

Saving. 

£588     3     0     £344  13     0 

£243  11     0 

Streets    . 

418     1     1       308  10  11 

109  10     2 

£1,006    4     1     £653     3  11     £353     1     2 

Fruducc  — 

Refuse  ...  £104  3  10  £84  15  3  £78  8  7 
Produce — 

Streets   ...  73  12     3  16  14     8  56  17     7 

Motor — 

Refuse    ...        120     9     9  —  120     9     9 


£358     5   10     £101     9  11 

Saving  on  produce,  &c £256  15  H 

Saving  oil  wages 353     1     2 


tiross  saving  on  locomotion  and  labour  per 

quarter    £6U9  17     1 

To  continue  the  present  system  large  supplies  of 
bags  will  be  required,  and  I  would  suggest  the  advisa- 
bility of  communicating  with  firms  in  India,  where 
the  raw  material  is  prepared  and  made  up,  with  a 
view  to  bags  being  manufactured  for  the  sanitary 
depart  iiieiit. 

PATL    KKMOVAL   SERVICE. 

The  urgent  neetl  of  changes  in  the  pails  service 
became  strikingly  apparent  about  si.\teen  months  ago, 
owing  to  the  alarming  increase  in  cost  of  feeding  our 
herds  of  oxen  and  donkeys  after  successive  seasons  of 
drought,  and  the  position  was  intensified  after  the 
outbreak  of  the  war,  when  our  spare  animals  were 
returned  from  the  resting  farms.  Our  produce  bill  of 
£600  per  annum  showed  signs  of  being  doubled,  and 
even  trebled.     A  remedy,  if  jjossible,  had  to  be  found. 

In  June  last  year  I  suggested  as  a  solution  the 
deposit  of  the  liquids  from  the  night-soil  wagons  into 
our  slop  sewer,  and  conveying  the  solids  only  by 
wagons  to  its  depositing  site.  Thix-ty-six  mules  were 
required  to  substitute  our  200  head  of  oxen  and 
donkeys,  and  being  quicker,  one  tank  wagon,  it  was 
hojjed,  would  do  the  work  formerly  performed  by  two, 
and  with  less  labour.  1  submitted  a  strainer  of  my 
own  design,  wliich  had  been  found  successfully  to  run 
off  the  liquids  from  our  tank  wagons,  arrd  at  the  same 
time  hold  back  the  solids. 

To  effect  the  changes  without  hitch,  and  in  the  face 
of  certain  opposition,  has  been  a  somewhat  formidable 
undertaking,  and  it  is  only  now  that  we  are  in  a 
position  to  show  that  the  cei-tain  increased  expendi- 
ture which  was  apparent  in  this  service  has  been  staved 
off.  Every  branch  of  the  service  has  had  to  be  altered. 
The  means  of  straining  had  to  be  proved  satisfactory 
beyond  doubt,  and  had  to  be  altered  nine  or  ten  times 
after  slow  and  somewhat  disappointing  experiments 
by  night  before  being  deemed  safe  and  reliable.  Donkey 
and  ox  wagons  had  to  be  altered  in  a  day  for  mule 
transport.  Separate  wagons  for  conveyuig  buckets 
only  were  made  up  from  discarded  refuse  vehicles. 
Thirty-six  mules  or  horses  had  to  be  found  ;  eighteen 
dispensed  with  from  the  refuse  and  street  cleaning 
services  were  utilised,  and  eighteen  mares  were  pur- 
chased. Harness  was  made.  Stables  were  built, 
bricks  being  made  on  the  sj5ot,  and  roofing  material 
obtained  from  the  disused  public  wash-houses,  and  for 
all  this  relief  labour  was  available.  Also  the  grazing 
camp  on    the  Vooruitzight  estate  was  brought    from 
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3  miles  to  4  miles  nearer  our  depositing  site.  At  the 
outbreak  of  the  war  the  native  labourers  resented  not 
having  been  informed  by  us  that  war  was  coming,  and 
wished  to  dejjart  to  tlieir  homes  without  delay.  Parley- 
ing being  of  no  avail,  they  were  told  they  could  go, 
when,  fortunately,  some  decided  to  remarii  on,  but 
we  were  nevertheless  considerably  hampered.  Altera- 
tions going  on  at  this  time,  and  with  the  military 
forces  in  our  midst,  were  a  severe  tax  on  all  concerned, 
as  all  the  beats  in  town  had  to  be  rearranged  to  fit 
in  with  the  new  order  of  things ;  in  fact,  the  whole 
organisation  was  affected. 

Probably  no  saving  would  have  been  possible  had 
we  not  been  able  to  dispose  of  tlie  liquids  in  our  slop 
sewer  instead  of  liauling  it  more  than  3  miles  out  of 
town,  and  then  dispose  of  it  in  an  expensive  manner. 
In  addition  to  the  use  of  the  slop  sewer,  special 
undei-ground  tanks  have  been  constructed  at  con- 
venient spots,  and  the  Beaconsfield  iright-soil  motor 
vehicle  having  been  jjut  off  and  fitted  with  a  vacuum 
tank,  the  liquid  is  drawn  off  by  the  vacuum  process, 
conveyed  by  motor  to  the  slop  sewer,  and  two  motor 
trips  to  the  depositing  site  are  thus  saved. 

I'he  change  Irom  slow-moving  oxen  and  donkey s^ — 
after  forty  years'  ii.-:e — to  niuleis  is  now  much  ajipre- 
ciated  by  all  sliaring  in  the  woa-k,  and  one  gratifying 
feature  was  the  making  of  £500  by  the  council  in 
the  transactions.  So  far  tlie  actual  cost  of  feeding 
lia«  been  in  excess  of  the  normal  cost  for  the  oxen 
and  donkeys,  but  tliat  other  reductions  have  been 
.satisfactorily  effected  is  shown  in  the  total  expendi- 
ture. For  Kimberley  alone  the  cost  of  the  pail  ser- 
vcee  for  1911  was  .£8.681  12s.  Id.,  while  for  Kimberley 
and  BeaconsfieM  for  1915,  £9,000  will  probably  l>e 
about  the  total  exijeiiditure.  or  aboiit  £300  extra  only 
for  Beaconsfield,  a  service  that  must  before  amalga- 
mation have  cost  something  in  the  neighbourhood 
of  £1.600  per  annum. 

With  the  deposit  of  the  liquids  lin  our  slop  sewer 
and  the  quicker  working  witli  the  mules,  a  saving 
of  labour  has  been  effected  both  at  the  depositing 
site  and  in  tlie  night  removals,  as  the  weekly  wages 
for  last  week  and  the  coa-responding  week  of  1913  at 
tlie  compound  and  site  will  show:  — 

Wages  Wages  Preseu^ 

week  eucling    week  ending        saving 
Sept.  23,  191 3.   Sept.  21, 191.5.  per  week. 
£74  19     0        £67   15   10       £7     3     2 
2<  18     6  23     3     6  6  1.5     0 


Coinpound 
Site     


£104  17 


£90  19     4     £!3  i8     2 


In  1912  tlie  compound  wages  amounted  to  over  £78 
per  week. 

Reduced  labour  to  the  extent  of  over  £700  per 
annum  is  here  shown,  and  further  economies  are 
believed  to  be  in  isight.  Reduced  wages  owing  to  the 
war  have  had  practically  no  effect  on  tliis  service,  as 
it  was  not  considered  safe  to  run  any  risk  with  such 
an  important  undertaking. 

With  the  discontinuance  of  oxen  from  this  work, 
and  owing  to  the  almost  entire  removal  of  liquid  from 
the  tank  wagons,  I  suggested  a_  mono-rail  truck 
system  for  receiving  the  solid  contents  of  the  wagons 
at  the  depositing  site.  The  principle  was  approved, 
Imt  owing  to  the  outbreak  of  the  war  "it  was  not  con- 
sidered wise  to  order  the  material  from  home  then, 
However,  mining  trucks  and  rails  were  obtained 
from  De  Beers  Company,  and  the  system  has  proved 
entirely  successful,  one  small  mule  now  doing  work 
formerly  undertaken  by  eigM  oxen. 

SLOP    WATER    REMOVAL. 

The  removal  of  ..slop  water  differs  from  the  two 
former  services  in  that  it  is  not  compulsory.  Not  a 
tenth  of  the  inhabitants  participate  in  it.  This  'In- 
creases the  cost  of  the  service,  and  practicailly  con- 
stitutes an  extra  tax  upon  those  who  see  fit  to  give 
us  their  slop  water,  or  a  portion  of  it.  In  the  in- 
terests of  these  people  alone  it  is  necessary  that  all 
economies  should  be  observed  in  ord«-  that  the 
charges  can  be' reduced  to  the  lowest  margin. 

During  past  years  various  efforts  have  been  made 
in  order  to  secure  the  removal  of  the  largest  amount 
of  dirty  water  possible  from  the  town,  but  it  is  diffi- 
cult to  attract  fresJi  custom. 

The  slop  water  removal  has  really  liean  a  most 
intricate  business,  and  the  supervision  most  diffi- 
cult, owing  to  the  scattered  houises  of  call,  ttie  con- 
tinuous cheeking  reqiiired,  and  the  abuses  sometimes 
discovered.  However,  this  year  a  strenuous  effort 
has  been  made  to  induce  economies,  and  to  give  a 
satisfactory  service.  iU  the  end  of  last  year  six 
wagons  were  working.     In   January   one   wagon   was 


put  off,  and  the  work  easily  performed  by  the  re- 
niiaining  five ;  in  fact,  from  various  cliecks  applietl 
there  did  not  ai^peai-  to  be  siuificient  work  foir  this 
numlier.  and  tliis  has  l>een  proved  during  the  present 
month,  for  with  certain  changes  in  working  we  have 
been  suooeseful  in  continuing  the  work  with  another 
wagon  less. 

Motor  haulage  is  applied  to  certain  premises  having 
large  quantities  of  slop  water.  I  have  recommended 
that  the  charges  should  be  levelled  up  in  some  cases 
conunen.surate  with  the  amount  of  water  being  re- 
moved, and  that  all  motor  accounts  of  both  revenue 
and  exijenditure  should  be  separately  kept.  Our 
motor  tariff  has  been  equitably  drawn  up,  and 
should  be  strictly  ajjplied.  As  the  motor  and  animal 
services  are  in  reality  two  separate  concerns,  the 
profit  or  loss  in  Ciach  oa.=e  should  be  known.  As  an 
instance  of  lliis,  for  some  weeks  we  have  had  two 
permanent  motor  drivers  off  ,sick;  clearly  the  loss 
.sustained  should  be  against  the  motors  only,  and 
not  in  any  way  against  the  wagon  service,  as  would 
lie  the  case  at  present. 

At  the  slop  water  irrigation,  site  various  improve- 
ments have  been  effected.  Taking  advantage  of  avail- 
able relief  labour  about  2  miles  of  brick  fiu-rows  have 
been  laid — in  lieu  of  the  ever-offensive  earth  sluits — 
the  bricks  being  obtainable  from  an  abandoned  neigh- 
bouring brickfield.  Further,  some  hundreds  of  young 
red  gum  trees  have  been  planted,  with  promise  of 
good  results.  Ground  has  been  specially  xirepared 
for  the  reception  of  the  liquid  from  the  naght-so.il 
wagons,  where  it  is  dealt  with  at  a  trifling  cost. 
And  on  the  east  side  of  the  main  line  land  running 
parallel  with  the  slop  fence  has  been  fenced  iji  for 
departmental  grazing  purposes.  Recent  crops  of 
lucerne  and  barley  have  been  satisfactory,  bearing  iui 
mind  tlie  entire  absence  of  clean  water  and  the  com- 
plex n.ature  of  the  foul  water  with  which  we  have  to 
deal. 

MOTOR    SERVICE. 

A  few  remarks  on  the  work  of  the  motor  vehicles 
generally  appears  to  be  necessary.  The  three  I.acre 
motor  vehicles  were  got  to  work  at  the  end  of  June, 
1913.  I  had  nothing  to  do  with  the  prelimin.aries. 
One  5-ton  veJiicl©  was  detailed  off  for  slop  removals, 
Kimberley — bucket  work — a  second  was  for  pails  re- 
movals, Beaconsfield,  and  the  4-ton  wa.s  for  I5eacons- 
field  refuse  removals.  At  no  branch,  however,  could 
the  motors  be  said  to  justify  their  existence,  and  no 
provision  was  alSowed  for  against  breakdowns. 

In  order  t.o  bring  about  quick  loading,  which  is 
essential  with  heavy  motor  work,  but  impossible  with 
house-to-house  calling  for  .small  quantities,  our  motor 
vehicles  have  recently  been  detailed  off  for  larger 
slop  removals  only,  cluefly  by  the  vacuum  process. 
They  are  fitted  with  vacuum  tanks,  and  the  remain- 
ing chasses  acts  as  a  stand-by.  In  this  way  they 
can  each  do  the  work  of  from  four  to  five  horse 
wagons,  and  jirohably  at  just  alxiut  the  ,same  cost. 

In  considering  the  question  of  our  moans  of  motor 
transport  for  the  future.  I  think  it  will  be  found  that 
tractors  with  trailers  woiild  meet  our  purpose  far 
better  than  the  motor  lorries  now  in  use.  The 
tractors  would  1>6  available  at  any  time  for  any  of 
our  sanitary  services,  it  remaining  for  the  trailers 
to  be  speciially  fitted  for  the  particular  loads  they 
would  b.6  intended  to  carry.  These  trailers  would 
he  filled  and  await  the  tr;rctor,  and  thus  much  of  the 
time  now  lost  during  loading  would  be  saved. 

With  tlie  tractor-trailer  system  the  feasibility  of 
liniil  iitt  (Hir  refuse  direct  to  its  dei^ositing  site  sug- 
uc-^ls  it:-cll,  thus  saving  certain  animal  haulage  and 
diiiilile  biiiuliing — ^that  is,  in  loading-up  and  off- 
loading our  present  railway  trucks. 

Trailers  :n  the  form  of  wagons  would  collect  the 
bags  of  refuse — before  referred  to— and  when,  full  he 
left  at  a  con vr, lent  spot  near  by  to  await  the  tractor, 
which  would  haul  it,  with  others,  direct  to  the 
deixjsit  1  g  .site.  I  suggest  that  early  consideration 
should  be  given  to  this  mattei',  seeing  that  the  life 
of  oiir  motor  lorries  is  limited. 

DEPOSITING     SITES. 

We  liave  three  depositing  sites,  that  for  night-soil 
being  3i  miles  west  of  the  town,  the  slop  site  2  miles  to 
the  north,  and  our  refuse  siding  2  miles  lieyond  that. 
One  can  easiily  isee  how  these  tlirings  came  about, 
and  there  appears  to  be  nothing  to  be  gained  in 
t)-av.6rsing  this  matter;  but  I  do  think  the  time  has 
arrived  to.  consider  the  possibility  of  one  site  only 
being  established. 

All  our  slop  water,  the  liquid  drawn  off  from  the 
night-soil  tanks,  and  dead  animals  are  deposited  in 
the   vicinity   of  the  slop   site,   and  at  one  time   also 
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the  town's  refuse  was  received  here.  I  suggest 
the  ijossib'lity  of  extending  tliis  site,  so  as  to  have 
one  combined  site  for  all  purposes.  Water  would 
have  to  be  found,,  but  tiiis  is  plentiful,  I  believe, 
;ind  I  also  believe  that  it  can  be  found  conveniently 
near  the  slop  site.  Roads  would  be  required,  but  a 
start  has  already  been  made  on  these  for  present 
[iiirposes  with  limestone,  wliich  abounds  in  the 
vicinity. 

There  would  be  many  advantages  to  be  derived 
f.-om  a  site  siich  as  that  now  suggested.  Supervision 
would  be  simplified,  and  the  question  of  transport 
srreatly  facilitated,  and  a  vi.sit  to  our  sajiitary 
trenches  would  satisfy  anyone.  1  think  that  the  work 
now  being  done  there  could  be  very  well  carried  out 
elsewiiere,  both  the  washing  of  buckets  and  the  dis- 
[losal  of  the  night-soil,  but  these  could  be  imijroved. 
At  a  recent  viSit  of  the  committee  to  the  trenches  a 
member  was  astonished  at  the  one  sanall  trencli  re- 
(pired  daily  now  that  the  liquid  is  drawn  off. 

The  present  Dronfield  refiise  siding  costs  about 
tl,000  a  year,  being  £600  for  railway  haulage  and 
C4CHJ  for  labour.  With  petrol  or  paraffin  tractors, 
refuse  could  be  haul<^d  from  tany  part  of  the  town,  as 
already  mentioned,  direct  to  the  tip,  tlie  start  of 
which  would  l>e  the  reclaiming  of  the  ground  washed 
away  ;md  at  pressnl  iorming  a  liuge  sluit.  The  tip 
ultimately  formted  woidd  be  no  less  favourable  than 
the  one  now  in  use.  • 

Saving  of  tran.^port  in  con'nectioa  with  all  our 
.■sanitary  services  r€<iuire.^  to  be  worked  out  to  a 
nicety,  and  this  is  more  possible  than  formerly  now 
that  the  oxen  and  donkeys  have  been  di.^posed  of, 
and  also  with  the  develoi>ment  of  motor  haulage  on 
proper  lines,  but  wo  shall  be  hampered  until  a  uni- 
versal site  be  foimd.  'The  possible  introduction  of 
.-iewerage  or  a  refuse  destructor  have  not  been  over- 
looked, but  until  such  are  decided  upon  we  are  qtute 
justified  in  endeavouring  to  advance  in  any  direc- 
tion possible  on  our  jiresent  methods.  Full  details 
are  hardly  necessary  at  tfiis  stage,  seeing  that  such 
a  scheme  would  take  a  considerable  time  to  mature, 
but  I  am  of  opinion  that,  with  available  water,  it 
can  l>e  brought  to   a  satisfactoTy   issue. 


Home-grown  Timber  Committee. — The  President  of 
the  Board  of  Agriculture  and  Fisheries  has  appointed 
a  committee  for  the  purpose  of  making  such  arrange- 
ments as  are  liikely  to  ensure  the  fullest  use  being 
made  of  native  resources  in  sujiplying  existing  demands 
for  timber.  The  committee  are  prejiared  to  purchase 
standing  timber,  and  I^j  make  arrangements,  where 
necessai-j',  for  felling,  hauling,  and  conversion.  They 
will  be  glad  to  receive  particulars  of  timber  which 
landowners  and  others  would  be  willing  to  sell  for 
Government  purposes.  .\11  communications  for  the 
committee  should  be  addressed  to  the  Secretai-y, 
iHorne  -  grown  Timber  Committee,  Craven  House, 
Northumberland-avenue,  W.C. 


WEST  RIDING  SEWAGE  DISPOSAL  PROBLEMS. 


DESTRUCTIVE   TRADE    EFFLUENTS. 

From  the  minutes  of  the  Domestic  Sewage  Com- 
mittee, presented  at  a  meeting  of  the  W'est  Riding 
Rivers  iBoai'd  on  Friday  last,  it  appeared  that  the 
Local  Government  Board  had  withdrawn  the  sanc- 
tion given  to  the  Golcar  Urban  District  Council  to 
borrow  money  for  improvement  of  the  Crimble 
sewage  works.  The  council  had,  however,  given  a 
written  undei'takiug  to  proceed  witli  the  work  as  soon 
as  sanction  could  be  obtained  from  the  Local  Govern- 
ment Board.  The  iHuddersfield  Corporation,  said  the 
chairman  of  the  committee.  Alderman  T.  B.  P.  Ford, 
had  complained  of  acid  sewnv.'  al!r,'i!ig  the  dis- 
tributors at  Cooper  Bridge  se\\:iui'  \-  ,i!^s.  and  a  re- 
commendation of  the  cliief  insijuctui-  {Di\  Wilson) 
had  been  approved  permitting  the  direct  discharge 
of  the  tank  effluent  into  tli©  stream  when  fclie  sewage 
is  of  an  acid  character,  until  proper  measures  have 
been  adopted  by  British  Dyes,  Limited.  This  dan- 
gerous acid,  the  chairman  said,  was  waste  acid  dis- 
charged from  picric  acid  works.  The  sewage  from 
those  places  had  become  so  highly  acid  as  to  threaten 
the  destruction  of  the  plant  of  the  Huddersfield  Cor- 
poration.  It  would  be  quite  unfair  that  the  corpora- 
tion .should  have  its  valuable  plant  destroyed,  which 
could  not  be  replaced  at  this  time.  The  British 
Dyes,  Limited,  were  putting  down  plant  which  would 
reduce  the  acidity,  liut  this  could  not  be  in  operation 
for  two  months  or  more. 

The  Halifax  Corporation  had  not  sufficient  plant  to 
deal  effectively  with  the  sludge  at  their  Salterhebble 
works.  They  could  not  make  their  enlargements 
under  the  present  <'ondition&,  but  they  were  being 
urged  to  make  all  arrangements  so  that  they  could 
proceed  with  the  improvements  as  .soon  as  the  war 
is  over.  Tli©  Bradford  Corporation,  continued  the 
Chairman,  were  experiencing  the  same  difficulty  at 
the  North  Bier'ley  sewage  works  as  the  Huddersfield 
Corporation  at  Cooper  Bridge.  Temporary  measures, 
however,  had  been  taken  to  neutralise  tlie  acid  in 
the  effluents,  pending  final  arrangements.  It  was 
hoped  that  permanent  arrangements  would  be  adopted. 
The  Tadcaster  Rural  District  Council  were  unable 
to  carr.y  out  the  extension  of  the  Kippax  sewage 
works  at  present,  but  they  were  being  urged  to  con- 
plete  their  plans. 

iMr.  J.  G,  Newsham  jjroposed  the  .adoption  of  the 
minutes  of  the  Manufacturing  Pollutions  Oommittee, 
in  which  reference  was  made  at  length  to  the  damage 
which  was  being  caused  to  machinery  and  plant  of 
sewage  works  by  the  discharge  into  streams  of 
picric  acid  from  explosive  factories.  The  attention 
of  the  jMinistry  of  iMunitionis,  the  War  Secretary,  and 
the  Local  Government  Board  h.ad  been  called  to  the 
matter,  and  from  the  iMinistry  of  Munitions  a  letter 
had  been  received  stating  that  experiments  were 
lieing  made  at  the  Low  Moor  chemical  works  with  a 
view  to  recovering  the  waste  acids;  if  these  experi- 
ments were  satisfactory  the  process  would  be  coni- 
municJited  to  firms  concerned.  An  inspector  had 
l>een  down  making  inquiries.  Most  works  were  now 
taking  steps  to  preV'Snt  waste  acid  reaching  the 
stream . 


Diaries  and  Calendars. — The  London  and  Lancashire 
Fire  Insurance  Company,  Limited,  of  45  Dale-street, 
Liverpool,  issue,  as  usual,  an  exceedingly  dainty 
diary  for  a  month's  memoranda,  and  a  desk  tablet  of 
tear-off  sheets  with,  under  each  day's  date,  a  space 
for  notes. 

Institution  of  Water  Engineers. — Our  report  of  the 
discussion  on  the  paper,  "  The  Definition  of  the 
Term  '  Domestic  Purposes  '  in  General  and  Private 
Water  Acts,"  which  was  read  by  Messrs.  A.  B.  E. 
Blackburn  and  Percy  Griffith  at  the  recent  meeting 
of  this  body,  and  reproduced  in  our  last  issue,  is 
unavoidably  lield  over   until  next  week. 

New  Lighting  Regulations. — Two  new  Orders  deal- 
ing with  street  ligliting  and  lights  in  shops,  houses, 
&c.,  have  been  issued.  One,  the  Lights  (iEast  Coast) 
Order,  amends  the  Order  issued  in  April  last  for  the 
eastern  and  south-east ei-n  counties,  and  the  other  re- 
enacts  the  much  less  stringent  requirements  in  force 
on  the  West  Coast.  These  amendments,  which 
embody  the  I'esults  of  the  experience  gained  during  the 
past  half-year  by  the  naval  and  military  authorities 
and  by  the  police,  are  for  the  most  part  of  a  minor 
character. 
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Assistants'  and  Students'  Section. 

CoNDDCTBD  BY  SYDNEY  G.  TURNER,  assoc.m.inst.c.i. 


All    communicaiions    in    regard    1o    ih, 
addressed  to   The   Editor,   Si.   Bride's    II' m 
Pleetstreet,  E.G.      Enoelopes   must  ijc    /» 
Section"   in  the  toil  left-liinul  corner.      i 
invited   to  ..ubmil    que.^tiinis  for  cunslilrr.i 


THE  MONTHLY   PREMIUM. 

The  following  books  )iave   been  ohoseu   m  respect 

of  the  premium  for  November;  — 

By   Private   B.   Knight,   of   Newport,    "  Roofs   and 

Bridges,"    Part    I.,    by    Merriman   and   Jacoby 

(.CliapHian  &  Hall),   and 

By  Mr.  J.  G.  Wilkin,  of  Downpatrick,  "Drainage 

and  Sanitation,"  l\v  E.  H.  Blake  (Batsford). 
Both  books  have  been  duly  sent  and  acknowledged 
by  the  recipients. 

QUESTIONS. 
This    week    answers    are    invited    to    the    following 
questions :  — 

517.  Venturi  Meter.  —  Describe,  with  sketch,  the 
construction  of  the  Venturi  meter,  and  explain  the 
hydraulic  principles  on  which  it  is  based. 
(■•  Hydraulics.") 

519.  Mechanics.— Define  the  terms  "force"  and 
"  work  done  by  a  force."  What  are  the  units  of 
force  and  work  as  adopted  by  engineers  in  this 
country  ?  State  the  relations  between  the  gravitation 
and  absolute  units  of  force  and  work,  and  say  why 
the  latter  units  are  so  desirable  for  many  scientific 
purposes.    ("  Student.") 

520.  Properties  of  Materials.— Ck)mpare  the  pro- 
perties of  wood  and  steel  as  regards  the  use  of  these 
materials  for  beams.    CT.  R.) 

521.  Mechanics. — Wlia.t  fraction  of  the  weight  of 
a  body  is  required  to  keep  it  from  flying  off  the 
earth's  surface,  at  the  equator,  supposing  the  equa- 
torial radius  of  the  earUi  to  be  4,000  miles,  and  that 
it  makes  one  complete  revolution  on  its  axis  in  a 
solar   day    of    twenty-four    hours?    (H.P.  H.M.) 

522.  Laundry   Design A   laundry   is   required   for 

a  temporary  boys'  hostel  aocommodating  400  boys. 
The  laundry  to  be  constructed  of  4-in.  by  2-in.,  &c., 
timber,  weather-boaa-ded  ontside  and  iined  with 
asbestos  sheets  inside.  Provision  to  be  made  for 
drying-room,  iron-room,  wash-house,  engine-room, 
coals,  &c.  The  laundry  to  contain  washing  machine, 
v.'ringing  machine,  mangling  macliine,  &c.,  and  an 
engine  to  drive  machines,  witli  boiler-house.  Give 
plan,  eievatioiis  and  sections  of  a  suitable  laundry, 
with  sizes  of  machines.    ("  Ajax.") 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  arc  published  are  taken 
into  consideration,  as  well  as  other  mattor,  in 
awarding   the   Monthly   Premium.] 


REPLIES  TO  QUESTIONS. 
518.  Strength  of  Materials.— Explain  clearly  the 
meaning  of  the  terms  (a)  stress,  (6)  strain,  (c)  modulus 
of  elasticity.  What  is  the  relation  between  them  ? 
All  members  of  a  loaded  structure— except  those 
inserted  for  ornament — are  exposed  to  stresses  and 
strains.  These  two  terms  .are  sometimCiS  used  indis- 
criminately as  meaning  tlie  same  thing;  strictly, 
they  represent  cause  and  effect.  "  Stress  is  the 
mutual  action  between  two  bodies  or  jjortions  of 
matter,  taking  into  account  the  whole  action 
between  them."  It  is  variously  described  as 
attraction,  repulsion,  tension,  pressure  and  shear- 
ing, according  to  tlie  mod©  of  action.  A  strain  is 
a  change  of  form.  When  an  external  force  acts 
upon  a  bar  of  any  material,  it  prodiices  in  the  bar 
a  change  of  form,  no  matter  how  minute.  It  may 
elongate  it,  or  ishorten  it,  or  tend  it.  This  change 
of  fomi  is  termed  a  strain.  Strains  may  be  tem- 
porary or  permanent.  If,  after  the  force  be  re- 
moved the  bar  regains  its  original  shape  and 
dimensions,  the  strain  on  its  fibres  will  only  l>e 
temporary,  and  will  only  last  during  the  applica- 
tion of  the  .force.  If,  on  the  other  hand,  the  bar 
does  not  regain  its  original  shape  and  dimensions 


to  the  questions  which  appear.  For  the  contributions  con- 
Kidered  to  he  the  most  meritorious,  one  or  more  premiums 
in  books  will  he  awarded  inonthly.  Diagravis  must 
be  drawn  to  scale  on.  separate  sheets,  ready  for 
reproduction. 


after  the  removal  of  the  force,  it  is  said  to  be  jjer- 
manently  strained.  By  a  stress  is  meant  the  in- 
ternal force  or  resistance  set  up  in  the  fibres  of 
the  bar  in  opposing  the  strain.  The  stresses  in 
materials  are  proportioiuil  to  the  strains,  so  long 
as  there  is  no  permanent  alteration  in  the  form  of 
the  body  acted  upon.  There  are  tliree  kinds  of 
stresses  and  strains — (1)  Comi>iiessive  or  positive 
sitiesses  and  strains;  (2)  tensile  or  negative  stresses 
and  strains;  (3)  shearing  stresses  and  strains. 
If  a  bar  of  any  material  be  acted  upon 
by  two  equal  forces  applied  at  its  extremi- 
ties and  acting  away  from  each  other  in 
the  direction  of  its  length,  the  bar  becomes  ex- 
tended and  the  strains  produced  in  the  fibres  are 
said  to  l>e  tensile  or  negative  strains.  The  stresses 
or  rosisttuice  to  the  straining  action  on  the  fibres 
are  in  like  manner  termed  tensile  or  negative 
stresses.  If,  however,  the  bar  be  acted  upon  by 
two  eqiuil  foixjes  acting  toward  each  other,  the  bai' 
lieeomes  shortened  and  the  strains  and  stresses 
gi-nerated  are  termed  comijressive  or  positive 
strains  and  stresses.  A  tensile  stress  on  a  bar 
lends  to  cause  its  failure  by  lengthening  and  ulti- 
mately tearing  apart  dts  fibres ;  a  compressive  stress 
induces  failui'e  by  shortening  and  ultimately 
ciusliing  its  fibres;  and  a  shearing  stress  produces 
failure  by  causing  one  part  to  slide  across  the 
other,  or  by  cutting  it  across. 

Besides  these  three  kinds  of  stresses  there  are 
others  whioli  are  frequently  met  with,  the  most 
common  of  whicJr  are  transverse  or  bending 
stresses,  and  torsional  or  twisting  stresses,  with 
their  corresjjonding  strains;  but  tliese  and  other 
forms  may  be  resolved  into  one  or  more  of  the 
three  elementary  forms. 
Measurement  of  Stresses  and  Strains — 

Where  English  standards  are  adopted  a  stress  is 
measured  by  so  many  lbs.,  cwts.,  or  tons.  A  unit 
stress  is  usually  measured  by  so  many  lbs.,  cvrts., 
or  tons  i>er  square  inch  of  sectional  area  of  the 
body  under  stress.  If  the  stress  on  a  bar  of  iron 
2i  in.  square  Ije  50  tons,  tlie  unit  stress  or  stress 
pea'  square  inch  will  te  8  tons. 

A  strain  is  usually  measured  in  inches  or  parts 
of  an  inch.  A  unit  strain  is  measured  in  parts  of 
an  inch  i^er  lineal  foot  of  the  bar  under  strain,  or 
it  may  be  measured  as  so  much  per  cent  of  the 
length  of  the  bar.  If  a  bar  of  iron  IJ  ft.  long  under 
a  centain  tensile  stress  be  lengtliened  by  f  in.,  the 
strain  produced  is  equal  to  J  in.  per  foot,  or  2-08 
per   cent  of  the  length  of  the  bar. 

Tensale  stress,  sliown  lin  Pig.  1.  A  bar  a  I  of  sec- 
lion  A  square  inch  is  suspended  at  one  end  ex- 
tremity a;  and  a  weight  of  W  tons  is  hung  from 
the  other  end  h.  TOie  bar  luider  tliese  coinditions  is 
said  to  be  subjected  to  a  tensile  stress  of  W  tons 
throughout  its  entii'c  length,  or  to  a  unit  stress  of 

W 

-T"  tons. 

Compressive  stress,  shown  in  Fig.  2.  A  pillar 
rests  on  tlie  ground,  and  a  weight  of  W  tons  rests 
on  the  top.  The  pillar  is  under  a  compressive 
.stress  of  W  tons,  and  if  A  equals  its  sectconal  area 
in  square  inches,  the  fibres  are  subjected  to  a 
compressive   stress    of    --    tons    per     square     incli 

throughout  its  entire  length. 

Shearing  stress,  shown  in  Figs.  3  and  4.  Two 
links  of  iron  are  joined  together  by  a  pin  of  the 
same  material,  and  ai-e  exposed  to  forces  of  W 
tons  acting  in  the  directions  indicated  by  the 
arrows.  In  both  cases  the  pin  is  subjected  to  a 
shearingstress.  In  Fig.  3  the  pin  is  exposed  to  asingle 
shearing  stress  of  W  tons  at  its  section  ab,  and  is 
said  to  be  in  .single  shear,  and  if  A  equals  number 
of  square  inches  in  its  .sectional  area,  the  shearing 

stress  per  square  inch  on  the  pin  equals    —  tons. 

In  Fig.  4  the  pin  is  exposed  to  a  double  shearing 
stress  at  its  sections  a  h  and  c  d,  and  is  said  to  be 
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in  double  shear.    The  shearing  stress  at  each  sec- 

W 
tiou  is  equal  to  -„  tons,  and  if  Ai  equals  sectional 

ai'ea  of  the  pin,  tlie  shearing  stress  pei'  square  incli 

W 
upon  it  equals  jt"     From  this  it  is  apparent  that 

the  sectional  area  of  the  pin  in  tliis  case  need  only 
l>e  half  of  that  in  the  previous  case  (Fig.  3)  iu 
order   to   be  of  equal   strength. 

Transverse,  or  bend;ng  stress,  sliown  in  Fig.  5. 
The  beam  A  B  rests  on  two  supports  at  A  and  B, 
and  is  loaded  at  an  inteiniediate  point  l>y  a  weight 
W  tons ;  the  beam  iu  this  condition  is  said  to  be 
exposed  to  a  bending  or  transverse  stress,  but  the 
fibres  iu  the  upper  portion  of  the  beam  are  sub- 
jected to  a  compressive  stress,  and  tliose  in  the 
lower  iMjrtion  to  a  tensile  stress,  and  shearing 
stresses  come  into  operation  also  throughout  the 
beam.  Torsiomil  or  twist.ing  stresses  do  not  often 
occur  in  the  nienil>ers  of  structural  work,  but  they 
do  in  the  shafting  of  machinery  of  all  descriptions. 
It  is  usual  to  assume  that  the  stress  on  a  bar  is 
uniformly  distributed  over  the  whode  cross-section 
of  the  bar.  This  is  generally  true  as  regards  ten- 
.-ilo  and  compressive  stresses,  so  long  as  the  bar  is 


material  under  an  increasing  stress  will  become 
lilastic  and  undergo  a  large  permanent  ichange  of 
sliajie.  Therefore  deformations  due  to  straining 
acuon  are  either  elastic  deformations  or  plastic 
deformations,  often  termed  permanent  sets. 
Bausehinger,  by  experiments,  has  shown  that  most 
niateriiils  used  in  construction — except  a  few  like 
hard  steel — show  a  small  amount  of  permanent  set 
after  loading  the  first  time,  even  when  the  loading 
is  comparatively  small.  But  in  many  material's, 
and  up  to  a  certain  limit  of  stress,  termed  the 
elastic  limit,  the  i«nnajiient  sets  are  very  small, 
and  may  possibly  be  rather  ascribed  to  initial 
w;uit  of  straightness  in  the  bars  tested,  or  to  small 
defects  of  homogeneousness  than  to  any  inlierent 
proi>erty  of  the  material.  If  a  gradually  increasing 
tensile  stress  be  applied  to  a  bar  of  any  material 
it  will  become  elongated  or  stretched,  and  the 
amount  of  this  elongation  or  increment  of  length, 
within  certain  limits,  will  be  proportional  to  the 
.stress  applied.  The  same  law  will  apply  if  the  bar 
l>e  subjected  to  a  compressive  stress.  In  this  latter 
case  the  bar  will  be  shortened,  and  the  amount  of 
the  shortening  or-  decrement  of  length  will  be  pro- 
portional  to   the   stress   within  the   limits  named. 
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of  a  compact  farm.  It  is  only  approximately  true 
when  applied  to  shearing  stresses,  and  the  form 
of  the  pin  or  bar  exposed  to  this  stress  has  some- 
thing to  do  with  this  failure  of  uniformity.  It  has 
l>een  found  from  exijeriments  that  the  maxinnim 
intensity  of  shearing  stress  on  a  round  i)in  is  some- 
what greater  than  tlie  mean  intensity,  and  with  a 
pin  of  a  square  or  rectangular  section  the  differ- 
ence is  greater  still.  For  all  practical  purposes, 
however,  it  may  be  assumed  that  the  stress  is 
uniformly  distributed  over  the  .=.oction.  Beside 
these  tensile,  compressive  and  shearing  strengths 
there  are  other  proi>eTties  of  materials  which  make 
them  valuable  for  structural  purposes,  and  elas- 
ticity is  one  of  these.  A  most  important  distinc- 
tion in  solid  bodies,  from  a  mechanical  point  of 
view,  is  that  some  are  elastic  and  others  imper- 
fectly elastic.  Elastic  bodies  recover  their  form 
after  the  straining  action  is  removed,  or  the  stress 
and  strain  arise  and  vanish  simultaneously.  Im- 
I>erfecOy  elastic  bodies  are  permanently  altered  in 
shape  or  volume  by  a  straining  action.  Brittle 
bodies  -are  these  which  break  in  pieces  under  a 
straining  action  before  there  is  any  great  alteration 
of  shape.  Other  materials  can  be  greatly  deformed 
without  losing  continnity  or  breaking  into  frag- 
ments, and  are  terniod  malleable,  ductile,  or 
plastic,  according  to  the  mode  of  application  of 
the  .stres's.  The  word  which  expresses  best  the  pro- 
perty of  siiffering  an  indefinitely  large  permanent 
deformation  is  plastic.  A  brittle  material  will 
break  with  an  increasing  stress  before  the  perma- 
nent  deformation    is    large.      A   ductile   or   tough 


Modulus,  or  "  measure,"  which  is  the  meaning  of 
the  word,  of  elasticity  may  be  defined  as  the  ratio 
of  the  inerease  of  stress  to  the  resulting  increase 
of  strain,  within  the  elastic  limits;  consequently, 
knowing  the  val'uos  of  the  stress  and  the  strain, 
the  elasitic  modulus  of  the  material  may  be  obtained 
by  simple  division,  and  its  value  will  be  .nearly 
constant  for  the  same  sort  of  material.  This  prin- 
ciple is  known  as  Hooke's  law  of  uniform  elastic 
reaction,  or  the  law  of  elasticity.  The  modulus 
for  tension  and  compression  is  generally  known  as 
Young's  modidus,  and  tlie  symbol  used  is  E ;  that 
for  shear  is  termed  the  shear  or  rigidity  modukis, 
the  symbol  G  Ijeing  u.sed.  Tliere  remains  an  addi- 
tional modulus,  termed  the  bulk  or  volume 
mo<hihis,  and  the  symbol  for  this  is  K.  This 
modulus  repi'esents  the  ratio  botwron  the  intensity 
of  pressure  or  tension  and  tin'  iihImI  change  in 
volume  on  a  culje  of  material  .-iiIm''  l.il  to  pressure 
or  tension  on  all  faces.  Young's  modulus  cs  the 
one  most  concerned  with  the  design  of  structures ; 
elasticity,  a  measure  of  strength.  The  elasticity 
of  a  material  used  in  a  structure  is  a  very  im- 
portant measure  of  its  quality,  even  more  so  than 
its  ultimate  compressive  or  tensile  strength. 

Modulus  of  elasticity — 
Let   L  =  length  of   a  bar   in   inches. 

P  =  stress  applied  to  it  in  tons  per  square  inch. 
h  =  increment     or     decrement     of     length    in 
inches  arising  from  the  stress  P. 

From  Hooke's  law,  when  P  varies  6  will  vary  in 

P  X  L 
the  same  proportion,  so  that  the  expression    —r — 
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is  a  constant  quantity  for  aU  values  of  P  within 
the  elastic  limits  of  the  material.  This  expression 
is  termed  tlie  modulus  of  elasticity   of  the   mate- 

P   X    I, 

ri;iJ.    E.      Con.sequently    w©    have    E  =   — - — .     In 

this  equation,  if  we  put  L  =  6,  we  get  E  =  P.  So 
that  tlie  modulus  of  elasticity  may  also  be  defined 
as  that  tensile  force  in  tons  per  square  inch,  which, 
if  applied  to^  a  bar,  will  double  its  length,  on  the 
assumiDtion  that  the  material  is  perfectly  elastic 
up  to  this  point;  but  it  is  unnecessary  to  say  that 
no  structural  materials  fulfil  this  condition.  The 
limits  of  stress  between  wliich  bodies  are  elastic 
are  termed  their  limits  of  elasticity,  and  tliis  varies 
considerably  for  different  materials.  Lead,  for 
example,  has  littlte  or  no  elastieity ;  if  it  be  strained 
to  any  appreciable  extent,  when  the  stress  produc- 
ing the  strain  is  removed,  the  strain  itself  does 
not  isiiffer  any  appreciable  diminution;  lead  may 
therefore  be  termed  a  non-elastic   substance. 

Glass,  on  the  otlier  hand,  is  very  elastic;  if  it 
be  strained  just  up  to  its  breaking  point,  upon 
removing  the  stress  it  wOl  regain  its  original 
dimensions.  Iron  and  steel  occupy  a  position 
intermediate  between  lead  and  glass  in  regard  to 
their  elasticity;  they  are  elastic,  or  nearly  so,  up 
to  about  one-half  of  their  ultimate  strength. 

Wlren  a  body  under  stress  passes  its  elastic  limit 
tlie  increments  or  decrements  of  length  increase 
at  a  much  more  rapid  rate,  until  finally  ruptui-e 
tabes   place.    (E.  W.  P.,   Southamphm.) 


eORRESFOr^OEflCE. 

Et?    avrip    ou    TvcvB'   6pa 

[One  man  duea  not  see  everi/thing.) 


MUNICIPAL    POLITENESS. 

To   the   Editor   of   The  Suuveyor. 

Sir, — ^One  occasionally  reads  of  rather  weird 
instances  of  tire  manners  and  customs  of  local  autho- 
rities which  savour  of  tliose  of  certain  mid-ocean 
islanders,  and  which  were  described  by.  a  visitor  as 
"  Mannens  none,  customs  nasty."  Perhaps  they 
luiglit  pass  muster  in  the  case  of  a  town  lilie  Bun- 
Ivumville,  where  tlie  offiiC.e.s  of  sui-veyor,  inspector, 
grave-digger,  town  crier  -and  district  visitor  are  com- 
bined, but  in  the  case  of  an  important  and  pre- 
sumably dignified  l»roug.h  on©  might  at  least  expect 
lietter  manners. 

What  do  you  think  of  the  following?  In  April 
last  the  borough  of  Newark-on-Trent  invited  appli- 
cations for  the  appointment  of  boroiigh  surveyor, 
and  applicants  were  informed  tliat  they  would  be 
permitted,  if  they  chose,  to  send  printed  or  typed 
copies  of  testimonials  to  the  members  of  the  town 
council,  twenty-four  in  niimbe'r.  1  for  one  did  so 
choose,  at,  of  course,  some  trouble  and  expense,  and 
have  no  doubt  others  did  the  same,  and  in  due  course 
my  application  went  in.  Time  passed,  and  not  a  word 
of  any  description  reached  me  until,  seven  months 
later,  I  wrote  out  of  pure  curiosity  to  one  of  the 
[jrominent  borough  officials  and  gently  reminded  him 
of  my  state  of  ignor-ance.  To  my  great  astonish- 
ment, which  was  mixed  with  amused  indignation,  I 
reoeived  a  reply  informing  me  that  "  an  appoint- 
ment was  mad©  in  May  last  ...  as  there  were  139 
applicants  it  was  not  convenient  to  give  this  infor- 
mation to  all." 

Really,  Sir,  might  not  one  be  excused  for  thinking 
that,  if  it  was  convenient  for  the  Newark  Town 
Council'  to  jiut  gentlemen  to  the  trouble  of  getting 
recent  testimonials  and  sending  in  applications,  it 
might  at  least  have  been  convenient  for  them  to 
afford  the  courtesy  of  a  letter  to  each  applicant 
announcing  the  result,  or  saying  "  Thank  you  "  ? 

Don't  you  think,  Sir^  that  this  case  would  almost 
win  the  proverbial  biscuit  for  municipal  XJoliteness  ? 
But  tliere,  perhaps  it's  all  "on  account  of  the  war," 
which  seems  to  be  the  rjeg  on  which  every  mortal 
omission  or  misdeed  is  hung  nowadays. — Yours,  &c.. 

Applicant. 

December  20,  1915. 


BREAKING  UP   OF  TARRED  SURFACES. 

To  ihe  Editiyr  of  The  Surveyor. 
Sir, — Very  much  of  the  tarred  surfaces  of  several 
of  my  roads  has  suffered  severe  damage  from  the 
weather  during  the  past  fortnight.  The  tar  and  slag 
screenings  coats  have  broken  up  all  over  the  roads, 
much  as  one  might  expect  ice  to  break  up,  by  traffic, 


if  one  could  imagine  a  road  coated  with  ice  ^  in.  thick. 
Only  refined  tar  and  slag  screenings  are  used,  and 
until  the  wet  weather  and  frosts  came  there  were 
perfect  sui'faces,  whereas  now  large  areas  of  all  the 
tarred  roads  have  broken  up  in  brittle  cakes  of  various 
sizes  and  thicknesses. 

Work  done  last  season  has  not  suffered  in  my 
district,  but  in  an  adjoining  district  where  similar  tar 
was  used  it  has  broken  up  as  badly  as  my  1914  and 
previous  work  has  done.  The  road  metalling  is  slag, 
water-bound,  and  the  same  effects  obtain  whether  the 
subsoil  is  clay  or  sand.  The  working  temperature  of 
the  tar  when  ajjplied  was  that  mentioned  in  the  Road 
Board  specification. 

Tar,  where  sprayed  on  tar-niacadam  surfaces,  has 
not  suffered  in  tiiis  manner. 

Such  widespread  injury  has  not  been  experienced 
here  for  about  nine  years. 

I  am  hopeful  that  the  insertion  of  this  letter  in  your 
valuable  journal  may  produce  the  experience  of  other 
surveyors,  and  a  remedy. — Yours,  &c., 

R.D.C.    SuRVEYOIt. 


SELF-PURiFICATJON   OF    RIVERS. 

To  the  Editor  of  The  Surveyor. 

Sir, — At  a  meeting  of  the  Association  of  Sewage 
Works  Managers,  held  in  London  a  short  time  ago, 
Dr.  S.  Barwise  is  reported  to  have  said  (vidu  The 
Surveyor,  December  17th  last,  p.  630):  "One  thing 
lie  could  never  understand  was  how  the  Royal  Com- 
mission came  to  the  conclusion  that  there  was  no  river 
in  England  long  enough  to  effect  its  own  purification. 
That  had  stopped  experiments  in  this  country  for 
twenty  years." 

This  paragraph,  as  it  stands,  is  erroneous  and  liable 
to  mislead.  The  '98  Sewage  Commission  never  made 
the  above  statement.  Presumably,  Dr.  Barwise  meant 
the  '68  Rivers  Pollution  Commission,  who  used  words 
to  that  effect.  That,  however,  was  nearer  fifty  years 
ago  than  twenty  years. — Yours,  &c., 

G.  Bertram  Kershaw,  m.inst.c.e. 
9  Victoria-street,  S.W. 
December  17,  1915. 


SOCIETY  OF   ENGINEERS. 


ANNUAL    GENERAL    MEETING. 

The  sixth  annual  general  meeting  of  the  Society  of 
Eutrineera  was  held  at  the  offices  of  the  Society,  17 
Victoria-street,  Westminster,  on  Monday,  December 
13th. 

Tlie  awards  of  premiums  made  in  respect  of  jjapers 
published  in  the  Journal  of  the  Society  during  1915 
were  announced  as  follows:  — 

The  President's  Gold  Medal  to  Mr.  Ai'thur  H. 
Barker,  b.sc,  for  his  paper  entitled  "Some  Future 
Developments  in  Heating  and  Ventilation." 

The  Bessemer  Preiniuni,  value  £5  5s.,  to  Mr. 
AJphonse  Steiger,  m.inst.c.e.,  for  his  paper  on  "The 
Modern  Development  of  Water  Power." 

A  Society's  Premium,  value  £3  3s.,  to  Mr.  Sydney 
G.  Turner,  Barrister-at-Law,  Assoc. m.inst.c.e.,  for 
his  paper,  entitled  "Law  and  Engineering:  Some 
Points  of  Contact." 

A  Society's  Premium,  value  £2  2s.,  to  Mr.  Frank 
Grove  for  his  paper  on  "Main  Roads,  Past  and 
Present." 

The  report  of  the  coimcil  was  read  and  adopted. 
The  scrutineers  of  the  postal  ballot  reported  that  the 
following  had  been  elected  as  members  of  the  council 
and  officers  for  1916:  President,  Mr.  Percy  Griffith; 
vice-presidents,  Messrs.  Henry  C.  Adams,  W.  B. 
Esson  and  W.  Noble  Twelvetrees ;  members  of  council, 
Messrs.  Henry  Adams,  C.  T.  Walrond,  F.  L.  Ball, 
Burnard  Green,  the  Rt.  Hon.  Lord  Headley,  F.  H. 
Hummel,  T.  J.  Gueritte,  B.  H.  M.  Hewett,  G.  A. 
Becks  and  G.  O.  Case;  associate  member  of  council, 
Mr.  C.  E.  May;  hon.  secretary  and  hon.  treasurer, 
Mr.  D.  B.  Butler. 

Votes  of  thanks  to  the  councU  and  officers  for  1915, 
and  to  the  scrutimeers  of  the  ballot  lists  for  the  elec- 
tion of  the  new  conncir  were  passed  unanimously. 


Concrete  Pipe  Manufacture. — An  engineer  to  a 
South  African  municipality  asks  for  the  names  of 
manufacturers  of  concrete  pipe  machines.  He  desires 
to  be  supplied  with  prices  and  other  particulars  of 
machines  to  turn  out  pipes  of  from  l-in.  to  18-in. 
diameter  inclusive.  Replies,  addressed  to  the  Editor, 
will  be  forwarded. 


December  24,  1915. 


AND    C30UNTT    ENGINEER. 
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Municipal  Work  in  Progress  und  Projeoted. 

The   Editor  invites   the   co-operation  of  Surveyor  readers  unth  a  view  to   maliinu   the  information  given  undc 
head  as  complete  and  accxtruto  as  possible. 


The  following  are  among  the  more  important  pw- 
jected  works  of  which  particulars  have  reached  us 
durhig  the  present  week.  Other  reparta  will  be  found 
on  our  "Local  Grovcrnnicnt  Board  Inquiries"  Jiage. 

Barnet  U.D.C. — The  louucil  met  for  the  first  time 
recently  in  the  new  offices,  and  in  the  course  of  the 
proceedings  the  chairman,  Councillor  A.  J.  Wills,  J.P., 
remarked  that  whatever  room  they  went  into  they 
could  not  fail  to  notice  the  solid  goodness  and  English 
character  of  the  premises.  If  there  was  a  room  with 
which  fault  might  be  found  it  was  that  of  the  sui"- 
voyor,  Mr.  TV.  B.  Chancellor,  which  was  certainly  the 
least  pretentious  room  in  the  building.  It  said  much 
for  the  modesty  of  the  surveyor  that  he  should  have 
provided  so  small  a  room  for  himself  when  he  might 
have  had  a  larger  and  more  pretentious  one.  He 
(the  chairman)  thought  the  surveyor  had  shown 
excellent  taste  in  the  lighting  arrangements.  The 
chairman  added  that  great  credit  was  due  to  Mr. 
Chancellor  for  keeping  the  cost  of  the  building  within 
the  estimate. 

Ch^dderton  U.D.C.  —  The  chairman.  Councillor 
Cart<>r.  stated  that  the  clerk  had  received  from  the 
architects.  Messrs.  Taylor  &  Simister,  a  statement 
of  the  cost  of  the  new  town  hall.  The  total  contracts 
made  amounted  to  £ll,G.'i3  1.5s.,  architects'  com- 
missions CI, 141,  loan  for  site  £1.700.  making  a  total 
of  £17,474.  Sanction  was  obtained  tor  loans  for  build- 
ing. &c.,  £1.5,8.39,  site,  £1,700,  total  £17,539.  One 
of  the  things  very  rare  in  public  life  was  that  the  bill 
came  out  below  the  estimale.  He  thought  Messrs. 
Taylor  &  Simister  were  to  be  complimented  on  .  he 
success  of  their  work,  and  he  thought  it  was  veiy 
satisfactory  to  the  committee  when  they  found  the 
building  had  been  erected  for  less  money  than  they  let 
contracts  for. 

Dalkeith  T.C. — The  surveyor,  Mr.  J.  L.  McDougal, 
has  received  instructions  to  prepare  plans  lor  a  small- 
pox pavilion  at  Cowdenbog. 

Lewisham  B.C. — The  Works  and  Highways  Com- 
mittee recommend  the  purchase  from  the  London 
County  CouncU  lor  the  sum  of  £200  of  a  site  at  the 
junction  of  David's-road  and  Devonshire-road,  Forest 
Hill,  for  the  construction  of  a  public  convenience. 

Loughborough  T.C. — Tlie  town  council  recently 
had  under  discussion  the  nuestion  of  plans  for  a  tem- 
porai-y  building  for  Mr.  H.  Clemerson,  a  member  of 
the  council,  in  Commercial-place.  These  plans  showed 
that  it  was  proposed  to  build  over  a  recess  in  the  Dark 
Hole-yard,  which  was  claimed  as  part  of  the  highway. 
Tiiough  not  admitting  such  a  claim,  Mr.  Clemerson 
offered,  as  a  set-off,  if  the  plan  were  allowed,  to  give 
up  a  piece  of  ground  which  was  required  by  Messrs. 
Offiler  &  Co.,  Limited,  to  enable  them  to  carry  out 
their  proposal  to  widen  the  corner  of  Swan-street  when 
rebuilding  the  Green  Man  Inn.  The  Highway  Com- 
mittee had  resolved  to  allow  the  plan,  subject  to  such 
amendments  as  were  required  to  comply  with  the 
budding  by-laws,  but  the  council  overruled  this  and 
rejected  the  plans. 

Richmond  (Yorks)  T.C. — The  town  council  have 
arcept<^d  a  si(c  in  Ihe  Friary  grounds  from  the  Marquis 
of  Zetland  for  the  purpose  of  a  public  lavatoiT,  and 
it  is  proposed  to  construct  a  building  at  an  estimated 
cost  of  £425. 

Wombwell  U.D.C. — The  surveyor,  Mr.  W.  Quest, 
has  bfon  asked  to  report  upon  a  suitable  site  for  a 
public  mortuary. 

HOUSING    AND    T^WNPLANNINC. 

Carlisle  T.C. — Although  a  loan  for  the  housing 
scheme  has  been  i-efused  at  present,  the  town  council 
have  authorised  the  Health  Committee  to  make  the 
modifications  required  by  the  Local  Government  Board, 
and  to  proceed  with  other  necessary  details. 

Dartford  tj.D.C. — \  scheme  has  been  approved  by 
IIm'  criimeil   fm-  the  erection  of  102  artisans'  houses. 

Grimsbv  R.D.C. — An  intimation  has  been  received 
that  the  Local  Government  Board  would  sanction  the 
proposed  town  planning  scheme  for  Tmmingham  pro- 
vided   the    rural    council   would    co-operate  with    the 


Grimsby  Town  Council  in  llie  construction  of  road 
aceommodation  between  the  docks  and  Grimsby. 

Hudders$ie!d  T.C. — A  site  consisting  of  upwards  of 
1 1  acres  has  been  acquired  tor  a  housing  scheme. 

Sidmouth  U.D.C. — It  has  been  decided  that  the 
rents  of  forty-tuo  houses  shall,  in  connection  with  the 
housing  scheme,  be  5s.  3d.  per  week,  and  the  remainder 
6s.  6d.  per  week,  plus  rates. 

Tilbury  U.D.C. — The  county  medical  officer  of 
liealth,  Dr.  Thresh,  is  to  be  asked  to  advise  the 
councD.  upon  a  site  tor  the  extension  of  the  housing 
scheme. — A  committee  has  been  appointed  to  consider 
the  desirability  of  giving  instructions  for  the  prepara- 
tion of  the  necessai-y  particulars  and  plans  with  a 
view  of  the  council  making  an  application  to  the  Local 
Government  Board  for  authority  to  prepare  a  town 
planning  scheme  for  the  urban  district. 

REFUSE    COLLECTION    AMD    DISPOSAL. 

Oswaldtwistle  U.D.C. — Propos;ils  are  under  con- 
sideration for  tlie  installation  of  a  new  refuse 
destructor. 

Sandgate  U.D.C— The  surveyor,  Mr.  D.  V.  Howard, 
repm'tod  recently  that,  having  received  several  com- 
plaints in  regard  to  the  scavenging,  he  saw  the  con- 
tractor, who  had  written  saying  that  he  was  doing 
his  best,  but  labour  was  very  scaire.  The  chainnan 
said  the  whole  trouble  arose  through  the  high  wages 
paid  by  tho  Government.  Men  were  being  paid  on 
the  camp  9gd.  an  hour.  The  people  should  burii  their 
rubbish  as  much  as  possible.  They  could  have  bills 
printed  and  sent  round,  asking  householders  to  burn 
as  much  as  possible  of  llieir  refuse.  Councilloi- 
Funnell  moved  that  a  notice  be  sent  round,  asking  the 
ratepayers  to  burn  as  much  of  their  refuse  as  jiossible. 
The  motion  was  carried. 

ROADS    AND    MATERIALS. 

Alton  R.D.C— An  arrangement  lias  been  reached 
\\ilh  Die  Road  Board  for  the  repair  of  the  Grayshott- 
lledley  and  Bordon-Passfield  roads. 

Andover  R.D.C. — The  surveyor,  Mr.  .T.  Wormald, 
has  received  instructions  to  prepare  estimates  tor  tlie 
widening  of  the  road  leading  from  Hampshire  Cross  to 
Tidworth  Station,  part  of  the  cost  of  which,  it  is 
anticipated,  will  be  met  by  the  Road  Board. 

Barnsley  T.C — The  borough  surveyor.  Mi-.  .1.  H. 
Taylor,  has  received  instructions  to  proceed  with  the 
widening  of  Church -street  as  soon  as  the  necessary 
demolitions  have  been  effected. 

Barnstaple  R.D.C. — The  council  last  week  received 
a  letter  fr<Hn  the  County  Bridges  and  Main  Road  Com- 
mittee staling  that  they  had  had  a  report  from  their 
sui-veyor  that  in  order  to  obtain  the  best  results  out 
of  the  large  expenditure  on  roads  in  the  neighbour- 
hood of  Barnstaple  prompt  action  in  making  small 
surface  repairs  was  necessary.  They  asked  that  this 
work  should  not  be  contracted  tor,  but  done  by  good 
road  labourers,  employees  by  the  day  or  hour. 
Opinions  were  expressed  both  for  and  against  the  pro- 
posal, and  the  question  was  referred  to  the.  Finance 
Committee. 

Brigg  U.D.C— The  surevyor,  Mr.  E.  K.  Clark,  has 
been  authorised  to  proceed  with  the  diversion  of  a  road 
at  North  Killingholme  that  is  necessary  for  Govern- 
ment traffic. 

Carmarthenshire  CC — Mr.  Dudley  Drummond  drew 
the  attention  of  the  Main  Roads  Committee  to  an 
exnenditure  of  £1,173  tor  improvements  at  Garnant. 
and  said  that  as  economy  was  the  most  pressing  need 
iif  the  day  he  thought  the  public  should  have  an 
explanation  whv  the  original  contract  price  of  £954 
had  been  exceeded  by  12^  per  c^ent  for  extras.  It  was 
explained  that  in  caiTying  out  the  contract  the  con- 
tractor came  across  an  old  colliei-y  level  whose  exist- 
ence was  not  known.  It  came  down  aci-oss  the  main 
ro.ad.  and  it  was  necessary,  before  a  satisfactory 
foundation  could  be  made,  to  rebuild  and  culvert  the 
whole  level. 

Eastbourne  R.D.C — The  council  have  agreed  to 
sjjend  £210  upon  the  repair  of  Exceat-road,  and  carry 
out  such  further  repairs  as  may  be  necessary  to  satisfy 
the  Road  Board. 
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Falmouth  T.C. — An  intimation  has  been  received 
that  Lord  Kimberley  will  give  land  for  the  construc- 
tion of  a  road  at  Berkeley  Cottages. 

Hampton  U.D.C.  —  The  surveyor,  Mr.  S.  H. 
Chambers,  reported  the  receipt  ol  a  communication 
from  the  engineer  of  the  Road  Board,  stating  that  the 
Road  Board  had  been  requested  by  the  military  autho- 
rities to  arrange  for  the  construction  and  repair  of 
roads  at  the  Kempton  Park  Military  Transport  Depot, 
and  asking  if  he  would  undertake  to  carry  out  the 
necessary  works.  In  view  of  the  urgency  of  the  matter, 
and  after  consultation  with  the  chaiiman  of  the 
council  and  the  chairman  of  the  General  Purposes 
Committee,  lie  had  agreed  to  undertake  the  work 
forthwith.  He  also  reported  that  prior  to  this  arrange- 
ment he  had  been  requested  by  the  Royal  Engineers 
(Hounslow)  to  provide  four  men  per  day,  and  to  let 
on  hire  the  steam  roller,  at  agreed  prices,  for  fourteen 
days,  for  which  he  Iiad  entered  into  a  contract  on 
behalf  of  the  council  after  consulting  the  clerk.  An 
account,  amounting  to  £33  10s.  for  the  work,  plus  a 
sum  for  hire  of  tools,  would  be  rendered.  The  Road 
Board  liad  also  purchased  some  100  yds.  of  hardcore, 
and  were  hiring  the  steam  roller  and  tools  at  agieed 
prices,  and  he  had  arranged  that  £1  per  week  of  the 
foreman's  wages  should  be  bonie  by  the  Road  Board. 
The  action  of  the  surveyor  was  approved,  both  as 
regards  carrying  out  of  the  works  and  the  sale  of 
materials,  and  he  was  authorised  to  assist  the  Govern- 
ment and  tlie  Road  Board  in  any  way  possible. 

Hinckley  U.D.C. — Consideration  is  being  given  to  a 
proposal  for  the  widening  of  Mill-street  by  the  pur- 
chase of  certain  property  which  is  in  the  market. 

Isle  of  Wight  R.D.C. — The  clerk  read  correspondence 
between  the  council  and  the  county  council  as  to  the 
amount  of  about  £2,000  disallowed  by  the  county 
council  on  the  rural  roads  account,  and  said  the  sub- 
ject had  not  been  considered  by  the  Roads  Committee 
of  the  county  council,  although  in  one  of  the  rural 
district  council  letters  the  clerk  wrote  that,  failing  a 
satisfactory  reply,  they  would,  witli  much  regret,  treat 
tlie  matter  as  a  difference  which  had  ai-isen  under  the 
Act,  and  it  would  be  necessary  for  them  to  appoint  an 
arbitrator. — The  chaii-man  said  that  the  county  siu'- 
veyor,  in  his  annual  report,  evidently  recognised  the 
necessity  for  tlie  increased  cost  of  road  maintenance. 
The  matter  was  referred  to  the  Roads  Committee  to 
appoint  an  arbitrator. 

Maidens  and  Coombe  U.D.C. — The  surveyor,  Mr. 
K.  H.  Jeffes,  has  been  asked  to  prepare  plans  for 
making  up  part  of  George-road,  Coombe,  under  the 
Private  Street  Works  Act,  1892.— Tlie  amended  tender 
of  Messrs.  J.  Mowlem  &  Co.  for  making  uji  part  of 
South-lane  has  been  accepted  at  £1,-521. 

Newport  (Mon.)  T.C. — Subject  to  a  loan  being 
sanctioned  by  the  Local  Government  Board,  it  has  been 
agreed  to  construct,  at  an  estimated  cost  of  £1,025,  a 
new  road  near  the  site  of  the  works  to  be  built  by 
tlio  Britisli  jMa.nnesniann  Tube  Company, 

Oswestry  R.D.C. — The  surveyor.  Mr.  T.  H.  Davies, 
-repoi-ted  that  there  was  considerable  dissatisfaction 
among  nearly  all  the  road  conti-aclors  .about  the  small- 
iiess  of  tlie  price  they  received  for  '''  siding  "  tlie  roads. 
Tlie  present  jirice,  16s.  jier  mile,  was  fixed  many  years 
ago,  and  he  thought  it  should  be  increased.  The 
council  agreed  to  increase  the  price  from  16s.  to  £1 
per  mile. — The  surveyor  also  reported  that  the  test 
lengths  of  tar-macadam,  near  Maesbrook  Station,  had 
stood  quite  well.  On  the  other  hand,  the  newly-rolled 
water-bound  road  at  Talysarn  was  severely  damaged, 
and  he  advised  that  next  year  all  places  subject  to 
Hooding  should  be  tar-macadamised. 

Penrith  R.D.C— The  surveyor,  Mr.  W.  S.  Lythgoe, 
reported  that  he  had  met  the  county  surveyor  at 
Greystoke,  and  looked  over  the  road  near  Sharkie 
Bridge,  which  the  council  suggested  might  be  taken 
over  by  the  county.  The  county  surveyor  would 
recommend  that  the  road  be  taken  over  if  satisfactorily 
repaired  in  any  of  the  following  ways  :  (1)  Relaid  with 
Threlkeld  metal,  well  steam  rolled,  and  then  tar- 
sprayed  and  gritted  when  thoroughly  dry  ;  (2)  relaid 
with  Threlkeld  tar-macadam  and  finished  off  ;  (3)  relaid 
with  the  council's  own  made  limestone  tar-macadam. 
As  this  was  a  short  length  of  road  the  county  sur- 
veyor agreed  that  it  would  be  an  excellent  plan  to  try 
the  last-named  means  as  an  experiment,  both  for 
county  and  district  roads.  Tlie  council,  however, 
decided  to  defer  the  matter  for  the  present. — With 
regard  to  snow  cutting,  the  surveyor  reported  that, 
with  a  view  to  meeting  complaints  that  too  much  was 
spent  on  this  service,  he  had  given  written  instruc- 
tions to   the  men  as  to  what  had   to  be  done    after  a 


snowstorm,  and  which  roads  had  not  to  be  touched. 
As  this  policy  would  probably  lead  to  protests  in  some 
quarters  he  would  like  further  instructions  if  necessary. 
The  surveyor's  action  was  approved. 

Plomesgate  R.D.C. — The  surveyors  have  received 
instructions  to  prepare  estimates  of  the  cost  of  repaii-- 
ing  certain  roads  in  FramlLngham  which  have  been 
subjected  to  heavy  military  traffic. 

Ramsgate  T.C. — For  the  purpose  of  a  road  widening 
scheme  it  has  been  decided  to  purchase  land  in  front 
of  the  Bull  and  George  Hotel,  High-street. 

Richmond  (Yorks)  T.C. — The  construction  of  a  new 
road  to  the  military  camp  is  under  consideration. 

South  Stoneham  R.D.C— The  surveyor,  Mr.  F. 
Heather,  reported  that  he  had  taken  levels  and  was 
jn-eparing  plans  to  put  the  roads  into  proper  con- 
dition. His  rough  estimate  for  one  portion  of  the 
roads  was  £876,  and  for  the  other  part  £328.  That 
worked  out  at  5s.  lOd.  per  foot  frontage  in  the  lower 
part,  and  Is.  lid.  in  the  upper.  If  the  cost  was  spread 
over  the  whole  distance,  which  would  be  the  right 
tiling,  then  it  worked  out  at  about  3s.  lOd.  per  foot. 
The  council  are  asking  for  authority  to  carry  out  these 
works. 

Tilbury  U.D.C— The  surveyor.  Mr.  S.  A.  HUl- 
Willis,  stated  tliat  owing  to  the  war  transport  work 
at  Tilbury  Docks  had  considerably  increased  in 
volume  and  importance,  and  that  this  entailed  a  pro- 
portionate increase  in  heavy  road  traffic  and  the  con- 
sequent wear  and  tear  of  the  surface  of  the  roads.  It 
was  essential  in  the  national  interests  that  this'  special 
traffic  should  be  facilitated,  rather  than  impeded,  and 
for  that  reason  it  was  impracticable  for  the  council  to 
make  any  reduction  in  their  road  maintenance  expendi- 
ture in  respect  of  the  principal  highways.  On  the 
other  hand,  it  was  obviously  unreasonable  that  the 
whole  of  this  additional  expenditure  (wliich  was  for 
national  purposes)  should  fall  upon  the  local  rate- 
payers, but  rather  that  it  should  be  borne  by  the 
National  Exchequer.  He  therefoi-e  recommended  that 
a  special  grant  be  applied  for  on  the  council's  behalf, 
,  which  would  give  a  good  standard  of  road  maintenance 
without  additional  cost  to  the  ratepayers  within  the 
urban  area.  The  report  was  adopted,  and  it  was 
decided  to  write  to  the  Road  Board  and  ask  for  a 
grant  on  behalf  of  the  expenditure  on  the  main  roads. 

Westmorland  CC — Mr.  G.  H.  Pattinson,  on  behalf 
of  the  Main  Roads  Committee,  stated  that  when  the 
estimates  of  this  year's  expenditui'e  on  the  main  roads 
w-ere  prejian-d  evirytliing  but  what  was  absolutely 
needful  for  kiiiiiiit;  the  roads  passable  was  left  out. 
This  year  tlu-y  liad  tar-sprayed  only  67.129  yds.,  at 
a  cost  of  £520,  whereas  last  year  thev  did  311.744  yds.  ; 
on  this  item,  conseouently,  there  had  been  a  saving 
of  £1,89-5.  By  deferring  other  work  on  roads  in  the 
Lake  District  and  elsewhere  there  was  a  saving  of 
£1,469. 

Wincanton  R.D.C. — The  surveyor  for  No.  2  district, 
JIV.  E.  Padfield,  included  in  his  estimate  for  the  repair 
and  maintenance  of  the  main  roads  for  the  ensuing 
year  the  surface  tarring  of  8.'  miles,  comnrising  the 
most  important  roads  in  the  parishes  of  Castle  Cary, 
Bruton,  Pitcombe,  Shepton  Montague.  Ansford. 
Lovington,  Alford.  North  Cadbury,  Sparkford,  and 
Queen  Camel.  He  said  that,  in  his  opinion,  the 
surface  tarring  of  a  road,  jirovided  the  work  is  w'ell 
done,  and  in  suitable  weather,  prolongs  the  life  of  the 
road  from  25  per  cent  to  50  per  cent.  .\s  to  recoat 
a  mile  of  road  6  yds.  in  width  cost  approximatelv 
£640,  while  to  surface  tar  a  mile  of  the  same  width 
cost  only  £60  10s.,  the  economy  of  the  latter  was 
obvious.  He  considered  it  unnecessary  to  break  up 
roads,  remetal  and  steam-roll  them,  simply  because 
thev  have  a  bumpy  surface,  but  if  they  were  patched 
w'ith  tar-macadam  and  surface  tari-ed,  the  metal  that 
was  now  on  the  roads  would  be  presei-ved,  a  good 
surface  would  result,  and  the  life  of  the  road  prolonged 
at  a  much  less  cost.  The  council  approved  of  the 
estimate. 

SEWERAGE    AND    SEWACE    OSSPOSAU 

Arklow  U.D.C— The  surveyor.  y\r.  L.  O'Toole.  has 
reported  that  the  cost  of  making  a  reinforced  concrete 
auxiliary  sewer  at  Togher  would  be  £400.  The  council 
will  consider  the  matter  at  their  next  meeting. 

Bourne  R.D.C — Negotiations  are  pending  with  the 
parish  council  with  respect  to  a  sewerage  scheme  for 
Corby. 

Brackley  R.D.C. — It  is  proposed  to  carry  out 
drainage  works  at  Thenford.  at  an  estimated  cost  of 
£120.  " 
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Leyburn  R.D.C. — A  committee  has  been  appointed 
to  report  upon  the  condition  of  the  Middleliam  sewage 
disposal  works. 

Paisley  T.C. — The  Scottish  Office  have  again  written 
to  the  town  council  calling  att-ention  to  the  pollution 
of  tiie  Clyde  by  sewage  from  Paisley,  and  a  reply  has 
been  fonvarded  stating  that  the  town  council  were 
not  losing  sight  of  the  matter. 

WATER,    CAS,   AND     ELECTRICITY. 

Cardiff  T.C— The  'Watfrwurks  Committee  have 
adopted  a  st>lienie  for  pumping  from  the  Ely,  esti- 
mated at  iColO,  for  the  pvirpose  of  siipplementing  the 
water  supply  from  Taff  Fawr. 

Chesterfield  T.C. — It  is  proposed  to  provide  addi- 
tional electricity  plant,  at  an  estimated  cost  of  £1,800, 
and  to  instal  coke-breeze  Vmrning  apparatus  in  con- 
nection with  four  additional  boilers,  at  a  cost  of  £219. 

Clones  U.D.C. — A  scheme  is  being  considered  for 
improving  the  water  supply. 

Harrogate  T.C. — A  scheme  has  been  approved  for 
extensions  to  the  electric  mains. 

Hinckley  U.D.C. — The  council  have  approved  a 
report  for  extensions  of  the  water  mains  in  New- 
street  and   Well-lane. 

Hythe  T.C. — An  arrangement  has  been  reached  wit  h 
the  War  Office  to  supply  Dibgate  Camp  with  90,1100 
gallons  of  water  daily,  at  Is.  per  1,0(K1  gallons. 

Keighley  T.C. — An  agreement  has  been  made  for 
pumping  water  from  a  well  belonging  to  the  Fleece 
Mills  Company  into  the  Black  Hill  reservoir. 

Skegness  U.D.C. — The  necessary  notice  has  betMi 
given  of  the  intention  of  the  coun<'il  to  purcha.-e 
the  local  iras  undertaking. 

MISCELLANEOUS. 

Acton  U.D.C. — Seven  assistants  in  tlie  surveyor's 
department  joined  the  Forces  ret'enlly.  Three  re- 
maining ones  have  enlisted  under  Lord  Derby's 
scheme,.  The  whole  of  the  workmen  under  tlic 
council  of  serviceable  age  liave  al.«o  joined  in  con- 
nection with  tlie  la.st-named  movement. 

Chesterfield    T.C. — It    is    intended    to    purchase    a 

steam  wayon.  with  tip]iing  gear,  at  a  cost  of  £590. 

Hampton  U.D.C. — It  has  been  agreed  to  pay  to 
Mes.srs.  Keyes  &  Shepherd  the  following  advanced 
prices  for  farriery:  Shoeing.  .">s.  i>er  set;  laying  and 
steeling  picks.  Is.  6d. ;  re-steeling  picks.  lOd ;  and 
sharpening  picks,  3d. 

Yarmouth  T.C. — Upon  the  advice  of  the  borough 
surveyor,  Mr.  J.  W.  Cockrill.  it  has  been  <li'cide(l  to 
construct  a  groyne  for  the  protection  of  the  north 
lieach. 


Companies  Allowances  for  Reduced   Lighting.— The 

return  on  this  subject,  which,  a^  stati'd  in  our  issue 
of  last  week,  has  been  prepared  by  Mr.  B.  J.  Worin- 
leighton,  surveyor  to  the  Loftus,  Yorks,  Urban  Dis- 
trict Council,   will  apf>ear  next  week. 


THE  ROAD  BOARD. 

NEW    OFFICES. 

The  offices,  of  the  Road  Board  will,  as  from 
December  28th,  be  moved  from  Queen  Anne'.s 
Chambers  to  35  Cromwell-road,  S.W.  (two  minutes 
from  South  Kensington  Station).  Telephone  4136 
Kensington. 

FOR     OTHER     ADVERTISEMENTS 

See  End  of  Paper. 

"DOEOUGH    OF    MOEECAMBE. 
-^   APPOINTMENT  OF  TEMPORARY  BOROUGH 
SURVEYOR. 

The  Town  Council  of  the  Borough  of  Morecambc 
invite  applications  from  qualified  persons  ineligible 
for  military  service  for  the  temporary  appointment 
of  Borough  Surveyor,  as  substitute  for  the  Borougli 
Surveyor  on  active  service. 

Applica,tion3,    under    seail,    endorsed    "Temporary 
Borough    Surveyor,"     accompanied    by    three    testi- 
monials, and  stating  salary  required,  to  be  delivered 
to  me  not  later  than  3rd  January,   1916. 
WM.    TILLY, 

Town   Clerk. 

Town  Hall,   Morecambe.  (2,801) 


LOCAL  GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  cn-opcration  of  Sdkvevob  readers 
with  a  view  to  making  the  information  given  under  thin 
/lead  as  complete  and  accurate  as  possible. 


INQUIRIES   HELD. 

Bradford  T.C.  (December  14th.  Mr.  R.  C.  Maxwell). 
— This  was  an  inquiry  into  an  application  for  a  Pro- 
visional Order  to  extend  the  operation  of  the  smoke 
clause  of  the  Bradford  Corporation  Acts.  1910  and 
1913,  which  othenvise  would  cease  to  Ibe  operative  at 
the  end  of  this  year.— The  town  clerk,  Jilr.  Frederick 
Stevens,  stated  that  for  many  years  the  atmosphere 
had  been  grossly  polluted  by  smoke.  During  the  last 
six  or  seven  years  a  great  deal  of  consideration  had 
been  given  by  the  Health  Committee  to  the  subject  of 
prevention  of  the  atmospheric  pollution.  The  com- 
niittee  considered  this  subject  as  one  of  the  utmost 
importance  in  regard  to  the  general  health  of  the 
population,  and  were  prepared  to  spare  no  effort  to 
bring  about  a  purer  and  cleaner  atmosphere  in  the 
city.  The  general  effects  of  the  smoky  atmosphere  in 
Bradford  luight  be  briefly  stated  to  be  tliree  in  number. 
It  had  contributed  materially  and  directly  to  the 
higher  mortality  from  respiratory  diseases  which  had 
been  noted  in  the  vital  statistics  of  the  city.  Tlie 
average  annual  luoitality  in  England  and  Wales  from 
bronchitis  and  iweumonia  for  the  five  years  ended 
December,  1911,  was  228  per  1,000;  in  Bradford  for 
the  same  period  the  average  was  2'42  ;  for  the  same 
pei-iod  the  average  annual  deatli-rate  from  tuberculous 
phthisis  was,  in  England  and  Wales,  108,  and  in 
Bradford  it  was  1'16  per  1,000.  The  general  effect  on 
domestic  hygiene  of  a  smoky  atmosphere  was  most 
di'leterious.  Cleanliness  of  the  house  without  inordi- 
nate labour  could  not  be  maintained,  and  the  con- 
stantly recurring  dirty  conditions  had  a  most  pre- 
judicial effect  on  the  minds  of  the  inhabitants  in  many 
of  the  dwellings  in  the  moi-e  grimy  districts  of  the 
city.  The  dirty  condition  of  the  atmosphere  was  a 
direct  incentive  to  prevent  that  free  ventilation  of  the 
dwellings  wliich  is  so  necessary  in  the  interests  of 
liealth.  The  general  effect  of  smoke  on  the  buildings 
and  vegetation  jn-eventofl  the  full  develojiment  of  those 
desirable  amenities  of  the  outside  of  the  house  such  as 
fresh  painting  of  woodwork,  and  allotments  and  cottage 
gardens,  all  of  which  had  a  distinctly  elevating 
influence  on  the  population.  In  view  of  the  desire 
of  the  Oovernment  that  expenditure  should  be  cur- 
tailed as  much  as  possible  the  corporation  decided  in 
October  last  not  to  promote  the  Bill,  but  merely  to 
seek  an  extension  of  time  for  the  exercise  of  their 
powers.  By  adopting  this  course  it  was  anticijiatcd 
tliat  serious  opposition,  involving  the  expenditure  of 
fiiue  and  money,  would  be  avoided. 

Kingston  (Surrey)  T.C.  (December  1.5lh'.  Mr.  P.  M. 
Crostlnvjiilo).— C16.792  for  tho  purposes  of  the  muni- 
cipal clccf  ricity  undertaking. — The  inspector  took 
exception  to  the  practice  of  spending  capital  monies 
in  excess  of  the  council's  borrowing  powers  without 
the  sanction  of  the  Local  Government  Board,  and 
intimated  that  the  utmost  to  be  looked  for  was  sanction 
to  such  a  loan  as  was  called  for  by  the  corporation's 
immediate  requirements.  The  inquiry  extended  over 
(wo  and  a  half  hours. 

APPLICATIONS   FOR   LOANS. 

Bolton  T.C. — £2,215  for  electricity  mains  and  trans- 
formers. 

Kingstown  U.D.C— £23,-500  for  (he  provision  of 
working-cl.'iss  dwellings. 

Sheffield  T.C— £1.37,104  for  additional  electricity 
plant. 

South  Shields  R.D.C— £.325,  excess  of  Boklon  sewer- 
age v/orks. 

LOANS   SANCTIONED. 

Hornsey  T.C. — £500  for  electricity  mains. 

Marylebone  B.C. — £3,800  for  electricity  mains  and 
house  services. 

Stratford-on-Avon  T.C— £400  for  the  provision  of 
dehydrating  plant. 

FORTHCOMING  INQUIRIES. 

JANUARY.  £ 

24. — Tottenham.      For  the  purchase   of   land 

for  a  hospital  (Dr.  W.  W.  E.  Fletcher)       8,043 
31. — Ellesmere  Port.    For  the  purpose  of  road 

widening  (Mr.  P.  M.  Crostliwaite)       ...  — 
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December  24,  1915. 


PERSONAL. 


Mr.  A.  E.  Lloyd,  boirough  surveyor  and  sanitary 
inspector,  Highani  Ferrers,  'has  been  elected  a  mem- 
ber of  the  Royal  Sanitary  Institute. 

Mr.  Joseph  MiteheLl,  borough  surveyor  of  Hyde 
from  the  town's  incorporation  in  1881  up  to  six  or 
seven  years  ago,  died  recently  at  Birkdale,  South- 
port,  at  the  age  of  seventy-six. 

iVIr.  S.  F.  Clare,  surveyor  to  the  Sleaford  Urban 
District  CoiukuI,  has  obtained  sanction  to  enrol 
under  Lord  Der1)y's  scheme,  the  council  agreeing  to 
pay  the  usual  a.Unwances  when  he  is  called  up. 

Messrs.  James  Maden,  Trust  engineer.  Calcutta, 
and  John  Taylor,  borough  engineer,  Walsall,  have 
been  elected  memliers,  and  Messrs.  S.  Brassey- 
Edwards,  city  engineer's  office,  Liverpool,  James 
Garvie,  Westminster  City  Ha-11,  Obarles  Greenwood, 
borough  engineer's  department,  St.  Helens,  and  D.  A. 
Howell,  resident  engineer,  Llanelly  waterworks, 
associate  memlM:rs  of  the  Institution  of  Civil 
Engineers. 

Mr.  Frank  Latbam,  borough  engineer  of  Penzance, 
and  a  past-president  of  the  Institution  of  Municipal 
Engineers,  has  received  officially  the  followiiig 
message  with  respect  to  his  brother,  Lance-Corporal 
Latbam,  of  the  London  Scottish,  who  was  killed  in 
action  in  France:  "His  Majesty  (he  King  records 
the  gallant  and  distinguislied  .service  of  Lance- 
Corporal  H.  G.  Latham  in  the  field.  His  Majesty 
desires  to  express  his  high  apprec-.iation  of  the  ser- 
vices of  the  late  Lance-Corporal  H.  G.  Latham." 

Mr.  J.  E.  Aofield,  chief  assistant  in  tli©  city  engi- 
neer's office,  Leeds,  has  received  a  commission  as 
2nd  Lieutenant  in  the  Royal  Engmeers.  The  fol- 
lowing members  of  the  staif  have  enlisted  for  active 
service  since  the  issue  of  the  last  list  on  July  22nd : 
H.  C.  Watson,  pupil,  1/lst  Home  Counties  Divisional 
Cyclist  Corps;  J.  B.  Holmes,  clerk.  Royal  Engineers; 
.^I.  Fagan,  enquiry  olerk.  National  Reserve;  W.  J. 
Walker,  assistant  building  sui-vevor,  2nd  West  York- 
shire Regiment;  A.  Butler,  clerk",  R.A..M.C.  The  fol- 
lowing have  enlisted  under  Lord  Derby '-s  scheme : 
F.  W.  Hey,  engineering  assistant ;  R.  V.  Hamer. 
engineering  assistant;  G.  Holmes,  architectural 
assistant;  W.  H.  Russell,  surveving  assistant;  and 
H.  Tiirpin,  T.  Rushton,  R.  Mather,  H.  Ross,  and 
X.  Tetley.  clerks.  Out  of  a  total  of  thirty-nine  who 
were  eligible  for  lenlistment,  twenty-flve  are  serving 
with  H.M.  Forces,  nine  have  enlisted  under  Lord 
Derby's  scheme,  and  four  have  been  -  rejected  as 
medically  unfit,  leaving  only  one  who  has  not  offered 
his  services. 


INSTiTUT^OM  OF  WGIPAL  ENGINEERS. 

NORTHERN   DISTRICT. 

The  annual  meeting  of  the  above  district  will  l>e 
held  o>n  Saturday,  January  29,  1916.  Full  programme 
will  be  issued  later. 

Wm.   Wallin, 

Hon.  DiMrUt  Sea-efanj. 
Newcastle-on-Tvne. 


A?P0INTI^EN7S  VACANT. 

OpriCUL  LSD  SIMILAR  4DT1STISEKB.SI3  P.8CaiV5D  CP  10  ■!  30  P.K 
UN     TBDBSD.<I8     WILL     Ba     INSBCTED     IM    IBB    FOLLOWING     D.4YS     ISSrS. 

but  those  responsible  for  their  despatch  are  rerommendcd 
to  arrange  that  theu  shall  r-ncTi  Thb  Scrtbior  office  by  noon 
on  WBDNESDAIS  to  ensure  their  inclusion  in  the  weekli^  list  o1 
sunimaries  Such  advertisements  may.  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con 
firmation  by  letter. 

SURVEYOR'S  CLERK.— December  Slst.— AJdershot 
Urban  District  Council. — Mr.  Fred.  H.  Dominey, 
acting  clerk,  i\Iunicr'pal  Buildings,  Aldershot. 

SURVEYOR  AND  INSPECTOR.— December  31st.— 
Mayfield  (Staffs)  Rural  District  Council.  £100  per 
annum. — Mr.  R.  Holland,  clerk,  Ashbourne,  Derby- 
shire. 

TEMPORARY  ASSISTANT  SURVEYOR.— January 
1st.— County  Council  of  Devon.— Mr.  W.  P.  Robin- 
son,- county  surveyor  (No.  2  Division),  22  Queen- 
street,  Exeter. 

SHIFT  ENGINEER.— Januaiy  1st.— Chertsey  Rural 
District  Oouucil-.  30s.  per  week.  —  Mt.  L.  Porter, 
a.ssistant  clerk,  80  Guildford-street,   Chertsey. 


SANITARY  SITE-OFFICER.- January  3rd.  —  Cor- 
poration of  Dublin.  £78  per  annnm. — Mr.  C.  A. 
Cameron,  Executive  Sanitary  Officer,  Municipal 
Buildings,   Dublin. 

ASSISTANT  ENGINEERS.  — Apr;l  Isf.  —  Indian 
Public  Works  and  State  Railway  Departments. — Sec- 
retary, Public  Works  Department,  India  Office. 
London^  S.W. 


MUNICIPAL    CONTRACTS   OPEN. 

OCPUIIAI,  AND  SIMILAR  ADTP.RTISEMBNT8  RECEIVED  TP  TU  4.30  P. II 
JN     THDRSOAYS     WILL     LP     INSEHTEP     I.N     IHB     FOLLOWING     DAV'8     ISSGB. 

out  those  responsfhU  for  thetr  des/iatch  are  recommended 
to  arrange  tltal  they  shaV.  rea'h  The  8uf.veyok  ofjice  by  noon 
on  WEDNESDAYS  tti  ens  ire  ttteir  inclusion  in  the  weekly  list  ol 
surnriiaries  Su>-h  advertisentert's  may,  in  cases  of  emergenct/ 
only,  be  t^leplioned  (City  Vo  704^)  subject  to  later  f07i- 
irmaiian  by  letter. 

DARTFORD.— December  3Uth.— For  Hie  erection  of 
thirty  houses,  for  the  urban  district  council. — The 
Surveyor,  Council  Offices,  Dartford. 

PRESTWICH.— January  4th.— For  the  construc- 
tion of  a  brick  culVert,  2  ft.  internal  diameter,  for  the 
urlian  dtstrict  council. — The  Surveyor,  Chester  Bank, 
PrestYvich. 

BARKING.— January  7th.— For  the  erection  of  a 
.steel-framed  building  covered  with  corrugated  .iron, 
together  w'th  brick-lined  er.gine  well,  and  appur- 
tenant works,  for  the  urban  district  council. — Mr. 
E.  A.  Lay,  acting  surveyor.  Public  Offices,  Barking. 

GREENOCK.— January  8th.— For  the  erection  of 
cottages  and  the  construction  of  streets  and  sewers, 
for  the  corporation. — Burgh  Surveyor,  Municipal 
Buildings. 


iron  and  Steel. 

iiiljcf    27th.  -For    the    supply    of    iron 


Engineering ; 

r.UEY.  -Dee 
eastings,     tor     the   Bury    and    District    Joint    Water 
Board. — Waterworks  Manager,  Parsons-lane,  Bury. 

LONDON.— December  29th.— For  the  supply  of  500 
dustljins  and  200  Waterloo  coal  hods,  for  tlie  Com- 
missioners of  Works. — Controller  of  Supplies,  Office 
of  Works,  18  Queen  Anne's-gate,  Westminister^   S.W. 

TORQUAY.— December  29th.— For-  the  provision 
and  erection  of  plant  for  dehydrating  coal  tar,  tor  the 
corporation, — Mr.  F.   Chambers,  gaisworks  engineer. 

JOHANNESBURG.— December  30th.— For  the  sup- 
ply and  erection  of  ice-making  and  refrigerating 
plant,  for  the  municipal  council.  —  Intelligence 
Branch  of  the  Board  of  Trade,  73  Basinghall-street 
London,  E.G. 

DURBAN.— December  31st.— For  the  supply  of  tele- 
[jlioue  apparatus  and  materials,  underground  cables, 
and  cast-iron  pipes,  for  the  Telephone  Department. — 
Messrs.  Webster,  Steel  &  Co.,  London  Agents,  5  East 
India-avenue,  E.C. 

NEWTON-IN-MAKERFIELD.— January  3rd.  —  For 
the  supply  of  two  Lancashire  boilers,  a  steam-driven 
gas  exhauster,  a  direct-current  set  of  25-horse-power. 
cast-iron  gas  mains  and  specials,  excavating  trenches, 
erection  of  a  boiler-house,  and  the  construction  of  a 
reinforced-concrete  tar  and  liquor  well,  for  the  urban 
district  council. — Mr.  R.  T.  Surtees,  gas  engineer,  Gas- 
vvork.s,  Newton-le-Willows. 

GOSPORT.— January  4th.— For  t<he  fupply  of  a  fly- 
wheel, crank  shaft,  steam,  and  acr  eccentrics  and 
spindles,  for  the  urban  district  council. — Engineer 
and  Surveyor,  Town  Hall,  Grosport. 

PORTLAND. — January  5th. — For  overhauling  and 
repairs  to  a  .set  of  three-throYv  deep-well  pumps,  fixing 
a  set  of  engine  gearing,  and  other  works,  for  the 
WaterYvorks  Committee. — Mr.  A.  S.  Lilley,  engineer 
and  sui-veyor.  Council  Offices,  New-road,  Portland. 

THURSO.— January  8th.— For  the  construction  of 
concrete  work  at  tire  west  pier,  for  the  Harbour 
Trustees.- The  Clerk,  Traill-street,   Thurso. 

ST.  PANCR  AS. —January  10th.— For  steel  con- 
structional work,  for  the  borough  council.— Mr.  C. 
H.  F.  Barrett,  town  clerk.  Town  Hall.  Pancras-road. 
N.W. 

VICTORIA  (Australia).— January  12th.— For  the 
supply  of  steel  rails  and  fishplates,  tor  the  Agent- 
General  for  Victoria. — Messrs.  John  Cnales  (I-  Co., 
115  Victoria-street,  London,  S.W. 

DARLINGTON.— January  12th.— For  the 
and  erection  of  coal  bunkers  and  elevator^s. 
corporation. — Electrical  Engineer,  Electricity 
Haughton-road,  Darlington. 


supply 
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SOUTHAMPTON.— For  ttie  supply  of  3  tons  of 
>.a>t-iroii  cylinder,  5  tons  of  steel  cylinder,  and  1  ton 
of  wrought-iron  pump  and  hanging  rods,  for  the  cor- 
poration.—Waterworks  Engineer,  33  and  3J  Fren<h- 
street,  Southamiiton. 

Roads. 

HEETS.— December  27tli.— For  the  supply  of  broken 
granite,  slag,  and  tar-niacadam  required  for  the  main 
roads,  for  the  county  council.  —  Mr.  J.  S.  Killick, 
county  surveyor.  County  Surveyor's  Office,  Hatfiekl. 

SURBITOX.— December  29th.— For  the  supiily  ol 
refined  or  distilled  tar,  for  tlie  urban  district  council. 
— The  Surveyor,  Couno;l  Offices,  Ewell-road,  Sur- 
biton. 

SOMERSET.— December  30th.— For  surface  tarring 
on  main  roads  at  various  places,  for  the  county 
council. — Mr.  Gordon  R.  Folland.  acting  county  sur- 
veyor. County  Surveyor's  Office,  Wells. 

CANNOCK.— December  31st.— For  the  supply  of 
refined  t<ir  prepared  in  acx?ordance  with  the  specifica- 
tion of  the  Road  Board,  for  the  urban  district  council. 
—Mr.  R.  Blanchard,  engineer  and  surveyor.  Council 
Offices,  Cannock. 

LYDD.— December  31st.— For  the  supply  of  200 
barrels  of  tar,  for  tho  corporation. — jMr.  T.  Kettle, 
borough  surveyor. 

BRENTFORD.-J^anuary  1st.— For  the  supply  of 
12.0(Xl  gallons  of  distille<l  tar,  for  the  urban  district 
council. — Mr.  J.  W.  Croxford,  smveyor,  Clifdcn 
House,  Boston-road,  Brentford. 

NORTH  RIDING.— January  5th.— For  te;un  labour 
and  hauling,  and  macadam  and  steam  rolling,  for 
the  county  councU. — Mr.  W.  G.  Bryning,  county 
sur\-eyor.  County   Hall,   Northallertoin. 

ISLE  OF  WIGHT.— January  5th.— For  the  supply 
of  150  tons  of  l^-ijr.  granite,  for  the  rural  district 
council. — The  Surveyor,  Newport,  I.W. 

DORSET.-^anuary  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adam, for  the  county  council. — Mr.  E.  H.  Habgood, 
acting  county  surveyor.  County  Offices,  Dorchester. 

BOURNE.-Janaary  8th.— For  the  supply  of  6,000 
tons  of  granite  and  2.(KKI  tons  of  slag,  for  the  rural 
district  council.— Mr.  T.  Lake,  district  surveyor. 
Bourne,  Lines. 

BEXLEY. — January  Ilth. — For  the  supply  of  tar, 
higliway  materials,  stoneware  pipes,  and  Portland 
cement,  for  the  urban  district  council. — Mr.  W.  T. 
Howse,   surveyor.   Council  Offices,  Bexley   Heath. 

SURREY.— January  17th.— For  the  supply  of  high- 
class  materials,  such  as  granites,  basalts,  limestone, 
slag,  tar-macadam,  pitch,  tar,  tar  oUs,  flints,  fine 
gravel,  haulage,  and  hire  of  steam  rollers  and  water 
carts,  for  the  county  council. — Mr.  A.  Dryland, 
county  surveyor.   County  Hall,   Kingston-on-Thames. 

HERTS.— January  31st.— For  the  supply  of  hand- 
picked  surface  flints,  dug  gravel,  hoggin,  shingle, 
sand,  and  team  lalxiur,  for  the  coimty  council. — Mr. 
J.  S.  Killick,  county  survevor.  County  Surveyor's 
Office,  Halfield. 

Sanitary. 

STONE. — December  27th. — For  the  removal  of  hou.se 
refu.-e,  for  the  rural  district  coiurcil. — ^Mr.  W.  W. 
Wynne,   clerk,  21   High-street,   Stone,   Staffs. 

LONDON.— December  28th.— For  the  removal  of 
refuse  from  car  sheds  and  other  depots,  for  the  London 
County  Council. — Chief  Officer,  London  County 
Council  Tramways,  62  Finsbury-jjavement,  E.G. 

MXFTFORD.— Decemljer  29th.— For  the  removal  of 
house  refuse  and  night  soil,  for  the  rural  district 
council.— Mr.  W.  B.  Forward,  clerk,  148  London-road, 
N.  Lowestoft. 

Stores. 

DOUGLAS.— December  27th.— For  the  supply  of 
sundry  stores,  for  the  corporation. — Borough  Sur- 
veyor, Douglas,  Isle  of  Man. 

DOVER. — December  ^th. — For  the  supply  of  mate- 
rials and  labour,  for  tine  corporation. — Mr.  E.  E. 
Knocker,  town  clerk,  69  Castle-street,   Dover. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-mac^dam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council.— Mr.  C.  F.  Hodgson,  sur- 
veyor. 


SUNDERLAND.— December  31st.— For  the  supply 
of  street  lamps,  fire  hydrants,  road  gullies,  manhole 
covers,  asphalting,  kerbing,  sanitary  pipes,  and  d:s- 
infeet;urts,  for  the  rural  district  council.- The  Sur- 
veyor. 

H.ASTINGS.— January  3rd.— For  the  supply  of  man- 
hole covers,  brooms  and  brushes,  for  the  corporation. 
Mr.  P.  H.  Palmer,  borough  engjineer.  Town  Hall. 

ST.  PANCRAS.— January  10th.— For  the  supply  of 
cartivge,  timl>er  and  joinery  materials,  Jarrah  wood 
hlneks.  borrows,  trucks,  handles,  paints,  oils,  smiths' 
iiihl  tniiihleis'  works,  genei'al  ironmongery,  tools  and 
.  .t  1 1 e  I  1 1 : 1 1 1 1  w  a  rei  goods,  Yorks^bire  stone  and  artificial  pav- 
iiiL!  >hili.~,  granite  kerbs,  paving  setts,  broken  granite, 
Kentish  rag,  gravel  and  other  road  materials,  lime, 
(•cinenl,  bricks,  stoneware  pipes  and  other  glazed 
goods,  bass  brooms,  horse  brush  stocks,  tarpaulins, 
hemp  and  rubbea-  goods,  pitch,  tar,  creosote  oil,  re- 
moval of  road  tsweepings,  horsing  water  vans,  and 
horsing  road-sweeping  and  otlrer  machines,  for  the 
borough  council.— Mr.  Nisbet  Blair,  borough  engi- 
neer and  surveyor. 

PLYMOUTH.— January  15tJi.— For  the  supply  of 
paints,  varnishes,  ii-onwork,  i^etroleura  oil,  broom- 
lieads,  household  brushes,  rope,  iron,  steel,  pitch- 
pine,  deals,  flooring,  carbolic  powder,  Portlaaid 
cement,  lubricating  oils,  fuel  oil,  tar,  pitch,  painters' 
l)ru.slie,s,  explosives,  soap,  softwood-blocks,  creosote, 
disinfectant  fluid,  granite  kerbs,  setts,  white  lead, 
red  lead,  linseed  oil,  turpentine,  turpentine  substi- 
tute, refilling  machine-iervolving  brooms,  benzoline, 
motor  spirit,  tools,  indiarubber  goods,  hose,  and  ship 
chandler's  goods,  for  the  corporation. — Mr.  James 
Paton,  borough  enuiniH^r  and  surveyor.  Municipal 
Offices,  Plvmouth. 


TENDERS   FOR   MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Bdrtbyor  readers 
with  a  view  to  malcino  the  information  given  under  this 
head  as  complete  and  accurate  as  possible. 


*  Aooepted.  t  Becommended   for  acceptance, 

t  Provisionally  accepted. 

CAMBRIDGE.— For  the  supply  of  broken  granite,  syenite, 
and  basalt,  or  similar  stone,  i'or  tUe  corporation. — Mr. 
J.  Julian,  borough  surveyor  : — 

Enderby  Granite  Company,  Enderby. 
Mountsorrel  Granite  Company,  Mouutsorrel. 


CLEETHORPES.— For  the  supply  of  200  tons  of  slag   chip- 
pings,    tor   the   urban   district    council. — Mr.   L.    W.    Pye, 
acting  surveyor  : — 
Slag  Chippings. — J.  R.  Mitchell  &  Co.,  Limited,  and  Torry  & 

Butlin,  Grimsby,  at  5s.  4d. 
Oats.— W.    Maltby,   Cleethorpes,    and    A.    Marshall,    Humber 
stone,  at  £1  iSs.  per  quarter. 

STOCKPORT.— For  manual  and  team  labour,  and  materials 
required  in  repairs  to  footpath,  and  supplying  and  fxing 
wooden  piling,  for  the  corporation. — Mr.  J.  Atkinson, 
borough  surveyor  : — 

M.  Lane,  Stockport,  ±'267. 


MEETINGS. 

Secretaries  and  others  will  ohlige  by  sending  early  notice  of 
dates  ot  forthcoming  meetings. 

JANUAEY. 
5.-  Institute  of  Sanitary  Engineers  :   Presidential  Address. 
29.— Institution   of   Municipal   Engineers :    Northern   District 
Annual  Meeting. 

FEBRUARY. 
2.— Institute  of  Sanitary  Engineers  :  Dr.  Gilbert  J.  Fowler 
on   "  The   Activated   Sludge   Process   of   Sewage   Puri- 
fication." 

APPOINTMENTS    OPEN. 

ALDERSHOT  URBAN  DISTRICT  COUNCIL. 
SURVEYOR'S    CLERK. 
Tlie  above  Council  requires  the  services  of  a  Clerk, 
male   or    female    (the    male    must    lie    ineligible    for 
military   service),   in  the   Surveyor's   Department. 

A  shorthand  writer  and  typist,  and  one  experienced 
in  the  keeping  of  accounts  of  such  a  department,  and 
capable  of  preparing  tracings  preferred. 

Applications,  stating  age,  experience,  and  wages 
required,  together  with  copies  of  3  testimonials,  to 
be  sent  to  the  Surveyor  on  or  before  31st  inst., 
endorsed  "  Survevor's  Clerk." 

FRED.    H.    DOMINEY, 

Acting  Clerk. 
Municipal   Build'ings, 
Aldershot. 

December  15.  1915.  (2.793) 
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nOUNTY   COUNCIL   OF   DEVON. 
^     -MAIN  ROADS  AND  BRIDGES  DEPARTMENT 
CNo.   2   DIVISION). 

Applications  are  invited  for  the  appointment  of 
Temporary  Assistant  Surveyor  for  tlie  duration  of 
the  War.  Candidates  must  not  be  eligible  for  service 
in  the  Forces,  and  must  have  had  practical  experi- 
ence in  the  construction  and  maintenance  of  Roads 
and  Bridges.  The  person  ajjpointed  must  also  pro- 
vide and  use  a  Motor  Cycle  in  tlie  sei-vice  of  the 
Counc:l,  fo-r  wliicJi  an  allowance  will  be  made. 

Particulars  of  tlie  duties  and  terms  of  appoint- 
ment can  be, obtained  from  tlie  undersigned,  to  whom 
n.pplimfions  should  be  seait  not  later  than  list 
January,  1916. 

W.    P.    ROBINSON,    ASSOO.M.INST.C.E., 

County    Surveyor    (No.    2   Division). 
22  Queeai-street, 

Exeter. (2,798) 


TENDERS   WANTED. 

Official  and  bimilab  adyhbtisbiiibnis  bbcbivbd  dp  to  4  30  p  b 

ON    THDESDAYS    WILL    BB    INSBRTBD    IN    THE    FOLLOWINQ    DAI'S    ISSDB, 

but  those  resvonsible  for  their  despatch  are  recommended 
to  arrange  that  they  ehall  reach  Tbb  Sobvbtob  office  by  noon 
on  WEDNESDAYS  to  ensuTB  their  inclusion  in  the  weekly  list  of 
summaries  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  loi6)  subject  to  later  con- 
firmation by  letter. 


gAINT  PANGEAS  BOROUGH  COUNCIL. 

The  Highways,  Sewers  and  Public  Works  Com- 
mittee of  the  Conncil  of  the  Borongh  of  St.  Pancras 
invite  Tenders  from  persons  willing  to  execute  Con- 
tracts for  the  Work  or  Materials  below  described  for 
one  year,  commencing  1st  April,  1916. 

Tenders,  under  endorsed  covers  (supplied),  to  be 
delivered  at  tlie  OfHce  of  the  Department  of  Works, 
at  tlie  Town  Hall,  Pancras-road,  N.W.,  not  later 
than  12  o'clock  noon  on  Mondav.  the  inth  January, 
1916. 

1.  Removal  of  Road  Sweepings   and   Gully  Soil. 

2.  Horsing   Water   Vans. 

3.  Horsing    Road-sweeping    and    other    IMachines. 

4.  Cartage. 

5.  Timber   and  Joinery  Materials. 
5b.  JairraJi   Wood   Blocks. 

6.  Barrows,  Trucks,  Handles,  &c. 

7.  Paints. 

8.  Oils. 

9.  Candles   and   other  Chandlery. 

10.  Smiths'   and  Founders'  Works. 

11.  General   Ironniongery. 

12.  Tools  and  other  Hardware  Goods. 

13.  Yorkshire  Stone  and  Artificial  Paving  Slabs. 

14.  Granite   Kerbs,   Paving    Setts,,  Broken    Granite 

and  Kentish  Rag. 
IS.tjravel  and  other  Roadway  Materials. 

16.  Sundry  Materials  (Lime,  Cement,  Briek-s.  Stone- 

ware Pipes,  and  other  Glaz,ed  Goods). 

17.  Bass  Brooms  and  Horse  Bmsli  Stocks. 

15.  Tarpaulins,  Hemii  and  Rubber  Goods. 

19.  Pitch,  Tar,  Creosote  Oil,  Carbolic  Powder,  and 

Coke. 
No  Ttender  will  be  coiksidered  unless  matle  out  on 
one  of  tlie  printed  Forms,  without  any  alteration 
thereof,  wliich,  with  any  further  particulars,  can  be 
obtained  on  application  to  Mr.  Wm.  Nisbet  Blair, 
M.iNST.c.E.,  Borough  Engineer  and  Surveyor,  up  to 
the  morning  of  the  said  Mondav,  the  lOtli  January. 
1916. 

The  Council  do  not  bind  tliemselves  to  accept  the 
lowest  or  any  Tender. 

Intending  Contractors  are  not  required  to  attend 
the  Committee. 

(By  order) 

C.  H.  F.  BARRETT. 

Town  Clerk. 
Town    Hall,   Pancras-road,    N.W. 

Decend.ier  21.  1915.  (2,800i 


THOROUGH  OF  PLYMOUTH. 
^  NOTICE  IS  HEREBY  GIVEN  that  after 
tlie  expiration  of  10  days  from  the  date  hereof  the 
Ooiporation  intend  to  enter  into  Contracts  for  the 
Supply  of  the  foUoAving  Goods  and  Materials  for 
one  year: — 

Schedule  No.  3.— Section    A.— Paints. 

Section    B. — ^Varnishes. 
,,  „    5. — Ironwork. 

„    7.— Petroleum  Oil. 
,,  „    8. — Broomheads. 

,,    9. — ^Household    Brushes. 
.,.  „  10. — Rope. 

,,  ,,  11. — Iron  and  Steel. 

„  13 — Pitchpine,   Deals,    Flooring,    &c. 

,,  14. — Carbolic    Powder'. 

,,  15. — Portland   Cement. 

,,  16.— Section    A. — Lubricating    Oils. 

Section  B.— Fuel  Oil. 
,,  17. — Tar   and    Pitcli,    includes    refined 
foi'  use   in  the  construction  of 
tarred   macadam    roads   and    for 
tar-spraying. 
,,  18. — Painters'    Brushes. 
„  19. — Explosives. 
„  22.— Soap     (Yellow,     Carbolic,     Toilet, 

Soft). 
„  23.— Wood    Blocks,    Soft. 
,,  24.— Creosote. 
,,  28.— Disinfectant  Fluid. 
„  29.— Granite   Kerbs,    Setts,    &c. 
.,  30. — White   Lead,   Red   Lead,   Linseed 
Oil,  Turpentine  and  Turpentine 
Substitute. 
.,  31. — Refilliing        Machine       Revolving 

Brooms. 
,.  33. — Benzoline  and  Motor  iSpirit. 
„  34.--Tools. 

,.  35. — Indiarubber    Goods,    Hose,    &c. 
,,  36. — Ship    Chandlers'    Goods    (Sundry 
Oils,  Waste,  Grease). 
With  the  exceiption  of  Schedules  4,  17,  19,  21,  23  to 
■2'.>  inclusive,  31,  32,  37,  38,  the  Schedules  include  for 
ilie  Supply  and  Delivery  of  Materials  to  Wrangaton 
Station,  Great  AVestern  Railway,  about  13  miles  from 
Plynionth,  for  the  Plymouth  Borougli  Asylum. 

Tenders  must  be  based  on  the  whole  of  a 
Schedule  (witli  the  exception  of  Schedules  Nos.  3, 
4,  16,  21,  22,  26,  29  and  36),  and  not  on  any  particular 
item  contained  therein. 

(Separate  Tenders  will  be  considered  for  Sections 
A  and  B  ot  Schedule  No.  3,  abso  Sections  A  and  B, 
Scliedule  Hi,  and  Section  A,  B,   C,   Schedule  26.) 

Sciiedules  may  be  oibtained  on  payment  of  a  de- 
posit of  £1  in  casli  for  each  Schedule.  The  deposits 
on  the  Schedules  wiU'  be  returned,  provided  bond-fide 
Tenders  are  received  on  or  before  tJie  15th  January, 
1916.  ShO'idd  the  Contractoa-  withdraw  his  Tender, 
01-  fail  to  ,send  in  one,  the  amount  of  his  deposit 
will  be  forfeited,  and  tlie  Contractor  who  applies 
for  the  Schedules  must  do  so  on  the  distinct  under- 
standing that  he  is  witling  to  abide  by  the  teirms 
(if  this  advertisement. 

The  loweist  or  any  Tender  will  not  necessarily  be 
accepted. 

Tenders  to  be  delivered  not  later   than   Saturday, 
January  1.5tb,  1916,  addressed  to  the  undersigned. 
JAMES   PATON, 
Borough   Engineer   and    Surve.vor. 
Municipal  Offices^ 
Plymouth. 

Decendier   !'•, 


191." 


(2,796) 


BLAST 

FURNACE 

SLAG 

From  14  cwt.  to  24  cwt.  per 
cublo  yard. 


FOR 

SEWAGE 
FILTERING 

Supplied  from  i  In.  upwards 
free  from  dust,  requires  no 
washing.  PROVED  ftFTER  T 
YEARS'   WORKING    not   to   dls- 


Integrato,   and    to    giwe    ex- 


cellent effluent. 


FOR 

CONCRETE 

Tramways,  Paving,  Paving 
In  Situ,  Fireproof  Floors, 
Building  Construction, 
Door  Steps,  Landings, 
Window  Heads,  Engine 
Beds,  &c.   &c. 


& 


BALLAST 

Construction  of  Roads, 
Repairs,  PItchIr:;,  Wall 
Building,  Grotto  Work, 
Railway  Ballast. 


0!,U,    SARD,    dense;. 

made  Fifty  Vears. 

FOR 

TAR 
MACADAM 


JOHN  FREAKLEY  &  CO.,  Ltd.,  ^^^^riStEv^S'^xri 


XirTON. 


Telegrams— "  Freakley,  Tipton.' 
Telephone— No.  3  Tipton, 


DKi'Ejir.KK  24.  1915. 


AND   COUNTY   ENGINEER. 
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JOHN 


YATES 


&  CO. 


Aston   Manor,    BIRMIRSGHAM. 


TELE 


GRAMS:    "  YATONIAN.    BIRRIINGHAM." 
PHONE  :    BIRMINGHAM   EAST   400. 

(Private  Branch  Exchange.) 


MAKERS 

of 

PERMANENT 
WAY, 

MAINTENANCE 

and 

POWER- 
HOUSE 

TOOLS 


'MslSi:^^ 


&G. 


for 

TRAM  and 


RAILWAYS    W 


Established  1804 


^§?$|j#S;  , 


OUR    NAME 

^^■"'1^      THE   . 

^©MMEReiRL 

Process  60. 

.   Limited. 
OUR   ADDRESS 

8  Wine  Office  Court, 
Fleet  St.,  E.G. 

OUR    SPECIALITE 
CATALOGUE    EXPERTS. 


The  Production  of 
Illustrations  and 
Blocks  for  ^ji 
Engineers  and  all 
other    Catalogues. 


Ji^rite  us  or  'Phone 
to  Bolborn  5138 
for     Quotation. 


GRANIOIVIAC 

Cciriog  Granile  Company,  Ld.,  Chirk,  North  Wales. 


MANUFACTURERS 


Granite 


Macadam 

(Under  the  Trade  Name 
—  of  Granomac). 

Road  Metal 
Concrete 
Flags, 
&c. 

Quarries  ; 
Glynceiriog,  Denbighshire, 

ANI> 

Blodwell,  Salop. 


Ceiriog  Granomac  has 

been    used    by    the 

following     County 

Councils: 

BUCK8NGHAM. 

CHESHIRE. 

DENBIGH. 

LANCASHIRE. 

MONTGOMERY. 

SALOP. 

STAFFORD. 


Granbani.s  Moor  and 
Breidden  Tar  Macadam 
ha.s  been  used  by  the 
following  County 
Councils: 

BUCKINGHAM. 
MONTGOMERY. 
SALOP. 
WARWICKSHIRE. 


Trial  Length  oi  Main  Road,  laid  in  1911  with  Granhams  Moor  Tar  Macadam. 

(Sbropahira    Connty    Council.) 


GRANHAMS    MOOR    QUARRY   CO.,  Ld. 

8,      CHURCH      STREET,      SHREWSBURY. 

«a„..ac,„nrs  g^gjjjjg  ^  Qugrizitc  TaF  Macadam  & 
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UEEEY   COUNTY   COUNCIL. 


MAIN   EOADS    UNDEK    DIRECT    COUNTY 
MANAGEMENT. 


MATERIALS,   HAULAGE  AND   STEAM  ROLLING. 

Tenders  are  invited:  — 

(a)  For  the  .Supply  of  High-cla.ss  Materials,  .such  as 
Granites,  Basalts,  Limestome,  Slag,  Tar-macadani, 
Pitch,  Tar  and  Tar  Oils,  delivered  at  Railway  Sta- 
tions; also  for  Flcnts  and  Fin©  Gravel  for  footpaths, 
delivered  either  at  Stations  or  at  the  roadside ; 

(6)  For  Haulage  Work  from  Railway  Stations,  and 
also  for  Day-work  upon  tlie  several  Main  Roads; 
and 

(c)  For  tlie  Hire  of  Steam  Rollers  and  Water  Carts 
in  the  various  districts  in  the  County  where  the 
roads  are  under  "  Direct  Control "  of  the  County 
Council,  for  the  ,vear  ending  31st  March.  1917. 

Specifications,  Schedules,  ,and  Farms  oi  Tender 
may  be  obtained  from  the  County  Surveyor,  County 
Hall,  Kingston-on-Tliames,  to  whom  Tenders  must 
1>6  sent  in  sealed  and  endorsed  envelopes  so  as  to 
reach  his  Office  on  or  before  the  17th  day  of  January, 
1916. 

(By  order) 

A. 


County  Hall, 

Kings  to  n-on-Thames. 

December  21,   1915. 


DRYLAND, 

County   Surveyor. 


(•2,7'J'J) 


Later  Official  and  Personal  Advertisements  (if  any) 
will  be  found  in  the  literary  pages  of  the  paper. 


APPOINTMENTS   WANTED. 

CIVIL  ENGINEEK,  Siu-veyor,  34,  ineligible 
Army,  exi>erienced  Railways,  Bridges,  Roiad 
Construction,  IJuildings,  Drainage,  Setting  Out. 
Measuring  up  Works  and  Contracts,  Book-keeping, 
desires  permanent  post.— ;Box  1,551,  office  of  The 
Surveyor,  24  Bride-lane,   Fleet-street,   E.G.        (2,797) 


STOP  SHOVELLING 


—COAL 

AND 

£    S. """ 


Send    1/11    for    a    scientific    device 

for   saving  coals  and  obtaining   tlie 

maxiniuni  amount  of  HEAT. 


"  MUSHROOM    SPfRALS 

fits  all  kinds  of  Crates  and  Kitcheners. 


99 


NO  FIXING! 
NO  TROUBLE! 
NOT   VISIBLE! 


MONEY  REFUNDED 
IF  NOT  SATISFIED 
AFTER  7  DAYS-TRIAL. 


Tliis   is   tlie    latest    and  best    means   of 

effecting  economy.     Not  to  be  confused 

with  bricks  and  iron  arrangements. 

THE   MAXIMUM    COMPANY, 

28  VICTORIA   STREET,    LONDON,    S.W. 

Telephone:    Victeria   5241. 


i 


FREDi!BRABY&C",i 


Chief  OfRoes:— 352  to  364  Euston  Road,  London,  N.W. 

Teleerams  :   '  Courteous,  Eusroad,  London.'  Telephons  No.:  Museum  3032  (5  linea.) 


SPECIAL    ISSUE 


OF 


(( 


THE    SURVEYOR." 


January    28th,     1916. 


[1 


LONDON&" 
ftANGKHIRE 

FIRE 

>INSURANCECOMRW(y; 


FSRE. 

Consequential     Loss. 

ACCt  DENTS. 


SURQLARY. 

EMPLOYERS' 


MOTOR     CARS 
LiABILITV. 


MARSNE. 

InsuranoG  against  BOILER  EXPLOSION 
and  ENGINE  BREAKDOWN. 


Beail  Oillsei  { 


f  45  BALE  STREET.  LIVESFOOL. 
ISS  LEADENHALL  STREET,  E.C. 


THE  LONDON  LOAN  &  DISCOUNT 
COMPANY,    LIMITED, 

33   WALBROOK,   LONDON,  E.C. 

Ti'loiibuiie  ;  Centiial  3iai,         Nr,  3J;iii»ioii  Houso 

Local  Government  Officials  finan- 
cially accommodated  with  their 
Investments,  Insurances  and  general 
requirements  with  easy  repayments 
over  an  extended  period. 

Por  UrMi  uiul   j.articulars  aiq,hj~ilA]^ AGER. 

LU^SfyeilS    PAIBIT. 

Dr.  Ba  mam'a  Luminous  Faint,  awardetl  g-old 
medals  at  the  Fisheries  and  Healtheries  Exhi- 
bitions, London,  18S3-8t,  is  now  being  used  by 
Horougb  Councils  for  painting  lamp-posts  to 
prevent  accidents  at  night. 

Sole  ManiifacUiYcr— 

W.  C.  HORNE,  North  Cheam,  Surrey. 

N.H.—Enquii-ers  kindly  mention  this  Journal. 


The  Surveyor 


Bnb  HDuntcipal  anb  County  iBnoineer. 


Vol.  XLVIII. 


DECEMFiER  31,  1915. 


No.  1,250. 


Minutes  of  Proceedings. 


Disposal   of 

Suspended   Matter 

in  Sewage. 


This  heading  has  been  taken 
from  an  article  in  a  recent 
issue  of  our  contemporary  the 
Canndirin  Eiif/iiifrr,  as  it  very 
aptly  describes  the  paper,  by  Mr.  Rudolph 
Hering,  D.sc,  of  New  York,  to  which  it  refers. 
After  setting  forth  a  description  of  sewage,  and 
the  chemical  and  biological  actions  which  are 
caused  by  the  decomposition  of  the  organic  matters 
in  suspension,  Mr.  Hering  states  very  clearly  the 
most  satisfactory  conditions  under  which  the  col- 
lection and  delivery  of  the  sewage  should  take 
place.  From  the  extracts,  which  we  print  else- 
where, it  will  be  seen  that  he  is  in  favour  of 
omitting  intercepting  traps  and  ventilating  sewers 
through  the  house  drains  and  soil  vent-pipes. 
He  states  that  this  practice  has  been  found  very 
advantageous,  and  is  increasing  in  cities  in  America 
and  the  Continent  of  Euroi>e.  Although  very  little 
is  heard  of  it,  we  believe  the  practice  is  being 
adopted  in  a  numl>er  of  instances  in  this  country, 
in  spite  of  our  innate  conservatism  and  the 
tendency  of  sanitary  officials  to  adhere  rigidly  to 
the  strict  letter  of  out-of-date  by-laws.  On  the 
other  hand,  he  has  a  good  word  to  say  for  the 
custom  in  this  countrj'  of  providing  ample  flush- 
ing aiTangements,  not  only  at  the  heads  of  sewers, 
but  also  on  the  larger  sewers  which  have  sluggish 
gradients,  and  he  considers  that  the  adoption  of 
similar  methods  in  America  would  improve  their 
sewerage  systems. 

Several  arrangements  for  maintaining  the  supply 
of  oxygen  in  sewer  air  in  order  to  prevent  putre- 
faction are  discussed,  and  Mr.  Hering  then 
emphasises  his  earlier  statement  that,  in  order  to 
secure  the  sanitary  disposal  of  sewage,  it  must  be 
placed  under  conditions  that  its  decomposition  will 
be  facilitated  by  contact  with  oxygen,  or.  in  the 
absence  of  oxygen,  by  such  combinations  of  hydro- 
gen as  will  produce  no  offensive  odours.  This 
confirms  the  statements  we  have  made  on  several 
occasions  that  the  present-day  tendency  is  to  avoid 
putrefactive  fermentation  as  far  as  possible  in 
treating  the  liquid  sewage,  and  to  produce  such 
conditions  in  the  process  of  dealing  with  the  solids, 
in  the  form  of  sludge,  that  o-ffensive.  putrefaction 
shall  be  avoided.  This  leads  up  to  a  description 
of  the  Travis  and  Imhoff  tanks,  with  a  discussion 
of  the  relative  merits  of  ' '  deep  double-deck  Imhoff 
tanks  ''  and  "  two  shallow  single-deck  tanks,''  side 
by  side.  Under  the  term  "  double-deck"  are  in- 
cluded tanks  of  the  Travis  and  Imhoff  type  in 
which  the  decomposition  of  the  sludge  takes  place 
in  a  chamber  separated  from  the  main  (low  of  the 
sewage,  which  is  thus  not  fouled  by  the  products 
of  decomposition.  Under  the  alternative  method 
the  settling  out  of  the  solids  takes  plac«  in  one 
shallow  tank,  and  the  deposited  sludge  is  regularly 
removed  into  another  separate  tank  for  further 
decomposition.     The   details   of    the    various    pro- 


cesses which  take  place,  and  the  peculiar  condi- 
tions which  are  set  up  under  these  various  methods 
are  extremely  interesting  and  provide  valuable 
information  well  worthy  of  careful  study. 

In  conclusion,  Mr.  Hering  discusses  the  various 
experiments  which  have  been  carried  out  in  recent 
j'ears  on  the  methods  of  forced  aeration,  and  the 
activated  sludge  process ;  but  the  reports  upon 
this  work  which  have  recently  been  published, 
both  here  and  in  America,  were  evidently  not 
known  at  the  time  when  Mr.  Hering  prepared  his 
paper.  In  conclusion,  he  points  oiit  that  the 
answer  to  the  question  as  to  whether  the  inoffen- 
sive disposal  of  sewage  solids  can  be  most  satis- 
factorily carried  out  by  aerobic  decomposition  as 
in  the  activated  sludge  process,  or  by  inoffensive 
anaerobic  decomposition  as  in  the  Imhoff  tank 
system,  will  depend  upon  the  element  of  com- 
parative cost  of  the  two  methods  in  securing  and 
maintaining  the  desired  unobjectionable  con- 
ditions. 

„       .  j  There    are    now    two    methods 

Brick   Sewers     ^^'  which  successful  results  have 

,   , ,..„»„    been  obtained  in  the  coating  of 

and  Aqueducts.  ,    .  ,         ,  ,  °.,, 

brickwork     and     masonry     with 

cement  and  concrete  mechanically.  These  two 
methods  are  the  cement  gun  process  and  that  in 
which  the  concrete  atomiser  is  used.  The  cement 
gun  is  fairly  well  known  as  being  a  means  by 
which  cement  and  sand  are  mixed  and  forced  out 
of  a  nozzle  under  air  pressure,  so  as  to  be  applied 
to  any  surface  which  has  to  be  rendered.  The 
concrete  atomiser,  on  the  other  hand,  is  an  appli- 
ance by  which  concrete  may  be  sprayed  into  place, 
the  fluid  concrete  being  blown  out  through  a  nozzle 
by  the  force  of  superheated  steam.  One  has  to 
look  to  America  for  descriptions  of  such  work, 
although  the  cement  gun  is  coming  into  use  in 
this  country.  Enr/ineering  News  of  New  York,  in 
a  recent  issue,  contains  two  articles  dealing  re- 
spectively with  the  two  methods,  while  a  full  de- 
scription of  the  concrete  atomiser  appeared  in  the 
same  journal  on  October  14,  1914. 

In  the  article  which  appeared  recently  a  descrip- 
tion is  given  of  the  lining  of  two  5-ft.  diameter 
water-power  tunnels.  These  tunnels,  being  about 
100  years  old,  had  a  rough  and  imperfect  interior 
surface,  the  mortar  having  been  washed  out  of 
the  masonry  joints.  The  rough  character  of  the 
stonework  maide  trowelling  of  little  value,  and 
there  was  not  sufficient  headroom  to  permit  tlie 
use  of  timbering  or  forms  to  support  a  concrete 
lining  while  setting  ;  there  were  also  other  reasons 
preventing  ordinary  methods  of  working  from 
being  adojated.  The  surface  of  the  stonework  was 
first  cleaned  by  means  of  a  steam  jet,  and  this  was 
at  once  followed  by  a  jetted  stream  of  concrete, 
which  adhered  to  the  interior  surfaces  of  the 
tunnel    and   filled   all   holes   and   crevices.        Very 
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small  pebbles  were  used  for  the  coarse  aggregate, 
and  sand  was  used  for  the  fine  aggregate.  We  are 
also  told  that  no  difficulty  was  found  in  carrying 
the  concrete  several  hundred  feet  from  the  mixer, 
and  that  there  was  but  little  wear  on  the  hose, 
probably  because  the  wet  cement  acted  as  a  lubri- 
cant. The  method  is  worthy  of  note,  and  .  it  is 
to  be  remembered  that  it  was  also  used  with  suc- 
cess in  the  open  cut  of  the  railway  at  Newark, 
New  Jersey.  The  process  may  well  have  viseful 
applications  in  this  country,  and  there  appears  to 
be  no  reason  why  the  use  of  steam  should  not 
prove  as  valuable  as  the  use  of  compressed  air  for 
tho  purpose  described. 

In  the  other  article  refen-ed  to  we  have  a  de- 
scription of  the  work  of  repairing  certain  brick 
and  stonework  sewers  at  St.  Louis  by  means  of  the 
cement  gun.  This  not  only  improved  their 
structural  condition  by  filling  up  the  open  joints 
with  mortar,  but  it  increased  their  carrying 
capacity  by  lessening  the  friction  against  the  in- 
terior surfaces.  The  loose  mortar  was  picked  and 
scraped  out  of  the  joints  as  a  preliminary,  and  it 
is  suggested  that  where  sewera  are  coated  with 
growths  they  should  be  cleaned  with  a  sand 
blast  before  applying  the  cement.  Where  the 
inverts  are  defective  it  is  well  to  rebuild  them 
with  suitable  material,  but  the  sides  and  roof  can 
be  coated  with  cement  by  means  of  the  cement 
gun,  and  at  St,  Louis,  where  the  carrying  capacity 
of  the  sewer  was  evidently  a  matter  of  great  im- 
portance, the  cement  so  applied  was  trowelled  to 
a  polished  surface.  It  is  estimated  that  the 
finished  cement-gun  surface  will  justify  a  coefficient 
of  0'015  in  Kutter's  fonnula,  while  trowelling 
reduces  this  to  0'013.  The  value  of  this  method 
when  applied  to  the  repairing  of  old  brick  sewers 
is  great.  It  should  increase  the  life  of  such  sewers 
indefinitely,  for  it  is  clear  that  in  the  majority  of 
cases  the  deterioration  is  confined  to  -the  brick 
joints  which  are  eroded  by  the  flow  of  the  sewage, 
and  possibly  to  erosion  of  the  invert. 


Stratford-on-Avon 
Appointment. 


The  vacant  borough  sur- 
veyorship  of  Stratford-on- 
Avon  led  recently  to  one  of 
those  tyi^ical  discussions  at  the  town  council  which, 
unfortunately,  do  not  t«nd  to  enhance  the  repu- 
tation of  municipal  administratoi-s.  The  pi-o- 
cedure  with  respect  to  the  appointment  was  itself, 
to  say  the  least,  unusual.  A  Selection  Committee 
submitted  a  report  that  they  had  advertised  for 
eligible  candidates,  at  a  commencing  salary  of 
£275  a  year,  and  the  chairman  of  the  committee 
asked  the  town  council  to  confirm  the  minutes. 
This  was  a  challenge  to  an  all-round  debate  upon 
an  issue  with  respect  to  which  the  Selection  Com- 
mittee had  already  committed  themseilves,  and 
human  nature  being  as  it  is  it  is  not  surprising 
that  the  challenge  was  accepted  with  alacrity  and 
e.Kpansiveness.  It  was  stated  by  one  speaker  in 
the  course  of  the  discussiion  that  the  subject  had 
been  before  the  town  council  previously,  and  that 
they  >in  their  turn  had  delegated  authority  to  the 
Selection  Committee.  If  this  was  so,  it  would  appear 
to  have  been  quit*  unnecessary  for  the  Selection 
Cominittee  to  iiave  done  more  than  report  to  the 
town  council,  and  there  the  matter  must  have 
ended  so  far  as  that  ohase  of  it  was  concerned.  As 
it  was  they  invited  a  general  discussion,  with  the 
result  that  amendments  were  proposed  calling 
for  the  modification  of  the  terms  of  the  appoint- 
ment after  the  advertisement  for  this  had  been 
published  and  some  two  hundred  applications  for 
the  post  received.  Some  of  the  town  councilloi-s 
let  themselves  go  in  the  old  familiar  style.  Their 
chief  aim  was,  of  course,  cheapness,  and  they 
seemed  indifferent  to  the  means  by  which  this 
was  to  be  obtained.  One  gentleman  who  proposed 
that  the  salary  should  be  reduced  to  £200,  con- 
fessed it  might  be  argued  that  by  paying  a  low 
salai-y   they   would   not   retain    a   man    for   many 


years.  This,  he  should  say,  would  be  an  advan- 
tage to  them,  "  as  by  not  doing  so  they  would  be 
getiting  the  latest  science  and  experience."  Con- 
sistency did  not  appear  to  bo  a  strong  quality  with 
this  si>eaker,  for  he  proceeded  to  argue  that  what 
was  needed  at  Stratford-on-Avon  immediately  was 
the  scientific  and  experienced  management  of  the 
various  municipal  undertakings.  Considering  all 
the  circumstances,  the  most  pointed  remark  of  the 
discussion  apjjears  to  us  to  have  fallen  from  the 
councillor  who  affirmed  that  it  was  "  ridiculous  to 
bring  in  such  amendments  when  all  the  applica- 
tions for  the  post  had  been  received."  Happily 
the  town  council  saw  the  absurdity  of  the  position, 
though  they  were  none  the  less  to  blame  for  the 
looseness  of  procedure  which  gave  rise  to  the  dis- 


,  .  .       Amont;    the    manv    difliculties 

Local  Government      t     -,     -r      .     ^^        -   i,        r    . , 
.„.,  winch     beset    the    isatli    oi    the 

in   1915.  .      ,  •   ■      1       ic 

conscientious    municipal    officer, 

not  the  least  is  that  of  keeping  himself  acquainted 
with  the  various  changes  that  are  made  year  by 
year  in  the  law  which  it  is  his  duty  to  administer. 
These  changes  are  effected  in  several  ways.  Some 
are  statutory,  and  public  attention  is  generally 
drawn  to  them  during  the  discussions  attendant 
upon  thciir  passage  into  law.  Others,  on  the  con- 
trary, are  brought  about  either  by  orders  of  the 
Local  Government  Board  or  other  Government 
Department,  or  by  decisions  of  the  coui-ts.  These 
are  not  so  easy  to  follow,  and  even  the  most  vigi- 
lant official  will  inevitably  fail  if  he  tries  to  keep 
himself  an  faif  with  all  of  them  by  his  own  un- 
aided efforts.  But  in  these  days  any  effort-  of  this 
kind  is  veiy  largely  unnecessary,  because  of  the 
annual  volume  of  "  Local  Government,"*  edited  by 
Mr.  Alexander  Macmorran,  K.c,  and  Mr.  K.  M. 
Macmorran.  The  volume  for  1914-15 — the  sixth 
of  the  series — lis  now  before  us.  Like  its  prede- 
oessoi's,  it  is  arranged  in  encyclop;edic  form,  the 
section  devoted  to  each  topic  being  divided  into 
five  parts,  in  which  are  respectively  set  forth  the 
statute  law  of  the  year.  Orders  of  the  Local 
Government  Board,  foi'ms,  a  digest  of  cases,  and 
any  appropriate  decisiions  of  the  Local  Government 
Board.  The  present  volume  covers  the  period 
from  Seiotember  1,  1914,  to  September  1,  1915, 
and,  as  might  have  been  expected,  certain  new 
titles,  relating  to  subjects  arising  out  of  the  war, 
have  been  included  for  the  fii-st  time — namel}'. 
Housing  of  Soldiers,  War  Allowances  and  Pen- 
sions, and  War  Refugees.  For  municipal  engi- 
neers, however,  the  chief  value  of  the  book  lies  in 
the  full  and  accurate  information  it  contains  in 
regard  to  those  subjects  which  constitute  their 
special  domain.  To  take  an  example  at  random, 
under  the  heading  "  Sewers,  Drains  and  Sewage 
Disposal"  will  be  found  the  Final  Report  of  the 
Royal  Commission,  together  with  a  note  of  several 
ai-ticles  from  the  ' '  Justice  of  the  Peace ' '  on 
cognate  subjects.  This  is  followed  by  a  digest 
of  four  cases  decided  by  the  courts  during  the  year, 
and  two  rulings  given  by  the  Local  Government 
Board.  The  value  of  a  complete  review  of  the 
whole  field  of  local  government  on  these  compre- 
hensive lines  cannot  well  be  overestimated  ;  and 
in  our  opinion  the  volume  is  one  which  should  be 
available  in  the  office  of  every  municipal  engineer, 
inasmuch  as  the  knowledge  gained  from  its  use 
will  almost  certainly  prove  the  means  of  saving  its 
cost  many  times  over  during  the  year. 


„      .  .      ,  „_.  An     inquiry    that     has     been 

Municipal  Officers     ,  ,  ',      •',      t,t  i-       i    a 

.  addressed  by  the  National  Asso- 

..      ...  elation     of     Local     Government 

War  Chanties.     „^  ,       ,,         cc\-  ^  a 

Officers  to  the  affiliated  asso- 
ciations has  revealed  the  fact  that  a  magnificent 
response  has  been  made  by  municipal  officers 
throughout  the  counti-y  to  the  various  appeals  on 
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behalf  of  war  cLarities.  Exact  figures  are  not 
obtainable,  but  some  idea  of  what  has  been  accom- 
plished may  be  gathered  from  the  fact  that  during 
the  first  six  mouths  of  the  war  no  less  a  sum  than 
i'45,000  was  contributed  thi'ough  those  local 
branches — about  half  the  total  number — frojii 
which  returns  have  been  received.  The  response 
which  has  been  made  to  the  appeals  for  service  in 
the  Forces  of  the  Crown,  too,  is  most  creditable, 
over  8,000  members  of  the  association  having 
answered  the  call.  In  these  circumstances  it  is 
only  natural  tJiat  the  Management  Committee  are 
now  proposing  to  establish  a  special  fund,  to  be 
placed  under  the  conti-ol  of  the  Benevolent  and 
Orphan  Fund  for  the  relief  of  local  government 
officers  and  their  dependents  who  may  fall  upon 
evil  times  as  a  consequence  of  the  war.  A  rousing 
appeal  has  been  issued,  and  it  should  meet  with 
a  rousing  and  overwhelming  response.  To  repeat 
the  fine  words  quoted  by  Mr.  Darricottc,  the 
chairman,  in  commending  the  proposal  to  the 
Management  Conunittee:  "  O  laurel  and  bay  upon 
the  mound  or  the  monument !  You  ai'c  not 
enough.  With  silver  and  gold  as  well  as  with 
proud  and  tender  utterances  we  must  bind  up 
the  wounds  at  home  which  the  death  of  the  bread- 
winner has  brought."  The  scheme  is  to  be  on  a 
national  basis,  and  aims  at  the  establishment  of 
a  fund  to  be  used  for  the  benefit  of  local  govern- 
ment officers  who  are  serving  as  soldiere,  sailors, 
or  nurses,  or  in  other  capacities  in  the  defence  of 
the  realm,  and  of  tlioir  dependents  in  case  of 
death,  disablement,  or  exceptional  cases  of  need 
arising  through  the  war.  It  is  confidently  ex- 
pected that  the  response  will  more  than  justify  the 
action  tfkeu  by  the  committee. 


_.      .        ...  The    special    function    of    the 

Tne  Quantity  ,..    ^  ,,  •,.  , 

quantity     surveyor     in     Isntisii 

architectural  practice  is  so  well 

defined,  and  its  utility  is  so  well  recognised,  that 

it  is  rather  surprising  to  learn  from  a  recent  issue 

of  the  Contract  Record  of  Toronto    that  the  term 

"  quantity   surveyor  "   is  a   new   one  in   Canada. 

The  arrival  at  Winnipeg  of  Mr.  Hugh  Watkiiis, 

the   well-known    London    quantity    surveyor,    who 

is   acting   professionally   in    connection    with     the 

erection    of    the    new    Parliament    Buildings,    is 

apjjarently  so  much  of  a  novelty  as  to  merit  special 

coipment.     The  present  practice  in  Canada,  even 

iu  the  case  of  buildings  of  first-class  importance,  is 

for  each   contractor    who   intends    to     submit    a 

tender  to   prepare   his   own   quantities   from   the 

drawings    and    specifications     received     from     the 

architect.     The  absurdity  of  duplicating  work  in 

this  way,  and  the  greatly  increased  chance  of  error 

arising   from   the   imjjossibility   of    a  contractor's 

estimating  clerk  exercising  the  care  and  skill  of 

a   professional   surveyor   are  manifest;    and    Mr. 

Watkins    believes    that    in    the    near  future  the 

British   practice   will   become   general   throughout 

the    Dominion.       Commenting    generally    on    the 

subject,  our  contemporary  points  out  that  under 

the  old  system,   if  twenty   contractors   tender   for 

a  given  work,   nineteen   useless  bills  of  quantities 

are  prepared,  all  of  which  have  to  be  paid  for  by 

someone  in  the  long  iiin  in  the  form  of  increased 

establishment  charges  in  the  contractor's  business. 

Moreover,  a  full  bill  of  quantities  prepared  by  an 

independent  surveyor  has  a  further  advantage  for 

all  parties,  in  that  it  forms  a  reliable  basis  upon 

which  extras  and  deductions  can  be  calculated. 


■.  ^       ^    ,  ■^v.t-^       It      appears      from     recent 
Reduced   Lighting  ^ ', 

.  coiTcspondence    m    our    pages 


Reduced  Payment. 


that   considerable    interest    is 


being  taken  at  the  present 
time  in  the  question  of  the  allowances  that  are 
being  made  by  various  gas  and  electric  lighting 
companies  to  those  local  authorities  who  are  com- 
pelled to  reduce  their  street  lighting.     Many  rate- 


payers appear  to  expect  a  reduction  in  the  cost  of 
lighting  directly  proportional  tO'  the  number  of 
lamps  thrown  out  of  use,  but,  in  view  of  the 
arrangements  usually  made  with  regard  to  the 
maintenance  of  standards,  any  such  expectation  is 
evidently  fallacious.  The  actual  reduction  in 
any  given  case  must  depend  to  a  very  large  extent 
upon  the  precise  terms  of  the  contracts  that  were 
in  operation  before  the  restrictions  due  to  the  war 
were  imposed.  Mr.  Bernard  J.  Wormleighton, 
the  surveyor  to  the  Lof  tus  Urban  District  Council, 
has  collected  and  tabulated  statistics  regarding  the 
arrangements  that  have  been  made  iu  various  dis- 
tricts, and  we  are  able  to  publish  these  this  week 
for  the  information  of  our  readers.  One  thing  is 
clear — namely,  that  the  standards  that  are  tem- 
jjorarily  thrown  out  of  use  must  be  maintained — 
and  that  at  the  cost  of  the  local  authority.  This 
involves  exj)enditure  that  is  for  the  time  entirely 
unproductive,  and  we  observe  with  interest  that  in 
one  case  an  a23j:)lication  was  made  to  the  Treasury 
for  a  grant  in  aid — but  without  success.  The 
tabulated  statistics  are  of  great  interest,  and  Mr. 
Wormleighton  is  deserving  of  thanks  for  making 
them   generally   available. 


The  crystal  ^"'"".g    "'^  „  ^'^^^"'^'^     f,     V' i 

Palace  School,  acquisition  of  the  Crystal 
Palace  by  trustees  on  behalf 
of  the  public  must  be  included  the  necessity 
for  some  fundamental  changes  in  the  rela- 
tions between  the  famous  Crystal  Palace  Engi- 
neering School  and  the  trustees.  The  School 
has  i^ursued  its  honourable  career  for  forty-two 
yeare,  and  during  the  whole  of  this  time  it  has 
exercised  a  great  and  beneficent  influence  an  the 
matter  of  systematic  engineering  education.  It 
is  very  satisfactory  to  learn,  therefore,  that  it  is 
to  be  continued  under  the  personal  direction 
and  responsibility  of  Mr.  J.  W.  Wilson.  This 
gratifying  announcement  was  made  by  Mr.  H.  C. 
Adams,  m.inst.c.e.,  recently,  in  the  course  of  the 
address  which  he  delivered  before  the  Old  Students ' 
Society,  when  he  also  pointed  to  the  fact  that 
considerably  more  than  two  thousand  students 
have  i^assed  through  the  school,  as  showing  how 
great  an  influence  has  been  exercised  by  Mr.  J.  W. 
Wilson,  Mr.  Maurice  Wilson,  and  their  father 
before  them.  TJie  value  of  such  an  institution, 
with  its  long  and  honourable  traditions,  can 
hardly  be  over-estimated,  and  it  is  indeed  good 
news  that  there  is  no  intention  of  bringing  its 
work  to  an  abrupt  conclusion,  whatever  may  be 
the  ultimate  destiny  of  the  Crystal  Palace  itself. 
It  is  earnestly  to  bo  hoped  not  only  that  the 
school  may  enjoy  an  even  more  prosperous  career 
than  hitherto,  but  also  that  its  valuable  and  pleas- 
ant adjunct,  the  Old  Students'  Society,  may  take 
on  a  new  lease  of  life. 


Institution  of  Civil  Engineers. — "  Electrical  Ivail- 
ways,"  by  Mr.  H.  Metcalf  Hobart,  m.inst.c.e.,  was 
the-  title  of  the  twenty-third  "  James  Forrest  "  lecture 
delivered  on  the  14th  inst.  at  the  Institution  of  Civil 
Engineers.  The  president,  Mr.  Alexander  Ross,  in 
opening  the  proceedings,  said  that,  unfortunately,  the 
lecturer  liad  found  it  impossible  to  leave  America'  to 
deliver  the  lecture  personally,  and  in  these  circum- 
stances he  had  asked  his  friend  Mr.  Aspinall  to  deliver 
it  for  him.  Mr.  Aspinall's  consent  to  this  request  had 
been  greatly  appreciated  by  Mr.  Hobart,  as  the 
president  was  sure  it  would  be  also  by  the  members. 
It  was  quite  unnecessary  to  introduce  ]\Ir.  Aspinall. 
Ml-.  James  Forrest,  in  whose  honour  the  hi  hii.  s  «.  lo 
founded,  had  now  entered  upon  his  ninety  Ihsl  yviir. 
Mr.  Forrest  sent  a  message  of  respect  to  the  council 
and  of  continuing  affection  for  and  interest  in  the 
institution,  in  reply  to  which  the  council  had  had  the 
pleasure  of  expressing  their  compliments  and  best 
wishes.  Mr.  Forrest's  association  with  the  institu- 
tion had  extended  over  a  period  of  nearly  seventy- 
three  years,  and  the  members  sincerely  hoped  that  Mi-. 
Forrest  might  live  to  read  many  more  lectures  delivered 
in  his  honour. 

C* 
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Disposal  of  Suspended  Matter  in  Sewage. 


By   RUDOLPH  BERING,    d.sc. 


Sewage  is  the  dirty  waste  water  rejected  by  a 
L-oimuunity  and  serving  as  a  carrier  of  light  solid 
matter  in  suspension.  It  contains,  roughly,  1  part 
uf  organic  matter  and  1  part  of  mineral  matter 
carried  by  between  1,000  and  5,000  parts  of  water, 
this  difference  indicating  the  variation  in  different 
cities.  The  organic  matter,  wliich  alone  concerns 
the  question  of  health  and  nuisance,  differs  materi- 
ally ni  quality.  Some  of  it  is  unstable,  breaks  down 
quickly  and  may  putrefy  within  a  day,  such  as 
certain  animal  and  vegetable  liquids;  and  some  is 
stable  and  decomposes  very  slowly,  such  as  hair, 
wood  fibre,  epidermis,  cartilage  and  the  like. 

Tlie  un.stable  matter  causes  all  the  nuisance  aris- 
ing from  sewage,  as  it  has  but  a  slight  resiistanoe 
to  decomposition.  It  first  absorbs  oxygen  with 
avidity  to  form  more  stable  compounds;  these  have 
no  offensive  odour  of  themselves,  "nor  do  they  i:)ro- 
duce  gases  with  foul  odours.  When  the  conditions 
have  become  such  that  oxygen  for  absorption  is 
no  longer  available  in  the  medium  holding  the 
unstable  matter,  other  chemical  processes  become 
active,  producing  chiefly  hydrogen  compounds. 
Among-  the  latter  we  liave  those  which  produce  foul 
smelling  gases  and  others  which  do  not. 

The  dangers  to  healtli  lie  in  the  transportation  to 
other  points  of  pathogenic  bacteria  contained  in 
the  fresh  sewage  froan  sick  persons  and  in  the 
subsequent  possibility  of  their  once  more  getting 
into  the  bodies  of  human  beings  and  higher  animals. 
Bacteria  not  only  adhere  to  particles  of  solid  matter, 
but,  unless  disturbed,  i-emain  in  any  liquid  carrying 
them.  It  is  possible  tliat  solid  particles  of  sewage 
may  be  stranded  in  sewers,  be  held  back  and  finally 
be  blown  away  by  an  air  current,  enter  tlie  atmosphere 
and  tlius,  by  contact,  cause  a  new  infection.  It  is 
also  pOiSsible  that  liquids  may  splash  and  throw 
bacteria  into  the  air.  In  both  cases  the  danger  of 
transmitting  disease  is  extremely  small  if  the  sewers 
have  smooth  interior  surfaces,  no  opportiuiities  for 
eddies  to  form,  and  good  grades  to  cause  a  rapid 
velocity  from  the  sewage  receptacles  to  the  outfall. 
These  conditions  have  been  advocated  for  many  years 
and  .are  the  same  which  will  also  prevent  nuisances. 

SANIT.iKY    COLLECTION    AND    DELIVERY    OF    SEWAGE. 

Our  wash  and  bath  rooms,  toilets,  kitchens,  laun- 
dries, &c.,  are  now  supplied  with  fixtures  in  such 
a  manner  that  offensiveness  can  be  entirely  exc hided. 
This  is  done  siimply  by  giving  them  forms  and 
surfaces  uiDon  which  the  dirty  waiter  can  flow  away 
quickly,  no  solid  particles  remain  on  the  surfaces, 
and  a  final  flushing  with  clean  water  will  restore 
the  receptacles   to   their   condition   before   use. 

The  pipes  carrying  into  the  sewers  the  sewage 
thus  generated  should  likewise  carry  it  away 
quickly  and  completely.  The  necessary  means  for 
accomplishing  this  are:  first,  .smooth  and  evenly 
curved  and  jointed  pipes,  and  second,  good  currents 
of  air  circulation.  The  former  prevents  the  catching, 
retention  and  consequent  putrefaction  of  solid  parti- 
cles, the  latter  tends  to  clean  up  tlie  exposed  surfaces 
which  are  otherwise  usually  covered  with  slimy 
growths.  Tliis  air  circulation  is  automatically 
<;stablished  by  providing  oi>enings  to  the  sewer  from 
the  street  surfaces,  and  openings  to  the  house  pipes 
above  the  roofs  of  buildings.  The  air  currents  are 
produced  by  differences  of  temperature  within  the 
sewers,  on  the  street  surfaces  and  above  the  roofs 
of  buildings,  and  also  by  sudden  discharges  of  large 
quantities  of  water  down  the  house  pipes.  It  will 
readily  be  seen  that  the  currents  cannot  always  be 
in  the  same  direction.  When  the  outside  air  is 
colder,  the  current  must  be  upwards,  and  vice  versa. 
The  reversal  of  air  flow  through  the  house  pipes  is 
not  olijectionable  if  the  sewage  is  not  putrescent, 
no  foul  deposits  are  in  the  pipes,  and  the  ventilation 
is  free  and  ample. 

It  was  formerly  strongly  opposed,  particularly  in 
England,  to  have  streeit  -sewer  air  pass  up  through 
the  house  pipes  to  the  roof.  It  was  feared  that  street 
sewer  air  might  enter  rooms  through  imperfect  jiipes 
or  through  the  fixtures  if  their  traps  were  not  in 
order.  This  opposition  is  still  frequently  maintained. 
On  the  European  Continent  and  in  many  American 
cities,  the  ventilation  of  street  sewers  through  liouse 


pipes  lias,  however,  been  found  very  advantageous, 
and  the  practice  is  growing.  The  liouse  pipes  are 
kept  much  cleaner,  the  slimy  coating  is  largely 
removed  and  the  escaping  air  above  the  roofs  is  less 
odorous  than  when  the  house  pipes  are  trapped  at 
the  bottom  against  the  street  sewer.  A  careful 
examination  made  in  this  country  ijroved  that  the 
escaping  air  from  house  pipes  contains  practically 
no  disease  germs  or  other  bacteria,  and  has  no 
offensive   odour   if   the   ventilation   is   good. 

.A.fter  the  house  sewage  enters  the  street  sewers 
it  should  be  kept  flowing  without  any  interruption. 
This  result  is  readily  gotten  if  the  sewers  are 
properly  designed  and  built.  The  surfaces  should 
be  smooth.  Vitrified  clay  pipes,  used  for  small 
sewers  more  tlian  any  other  kind  in  this  country, 
have  the  smoothest  surfaces.  Brick  sewers  furnish 
a  rough  surface  even  if  the  joints  are  carefully 
made  and  the  bricks  are  of  the  best.  With  good 
flushing  and  brushing  down  at  prox>er  intervals 
they  may,  however,  be  kept  in  a  condition  so  as 
to  entirely  prevent  offensive  odours  from  the 
suspended  sewage  matter  therein  and  disease  germs 
from  being  retained  in   a  virile  condition. 

Flushing  is  another  important  requirement  to 
prevent  offensive  odours  from  the  suspended  matters 
in  sewage.  Above  ground,  within  our  houses  and 
on  our  bodies,  we  use  ample  amounts  of  water  for 
cleansing  purijoses.  Below  ground  in  sewers,  ample 
flusliing  is  equally  and  even  more  necessary,  due 
to  the  I'elatively  great  concentration  of  unstable 
decomposing  suspended  matter.  Unfortunately,  in 
our  country  the  flushing  of  sewers  has  not  been 
given  as  much  attention  as  is  desirable.  Jii  almost 
all  European  countries,  botli  small  and  large  sewers 
are  flushed  frequently,  varying  from  several  times 
a  week  to  once  in  one  or  two  months.  The  results 
of  this  frequent  flushing  are  very  satisfactory,  and 
the  money  is  willingly  appropriated. 

In  our  country,  particularly  in  smaller  cities,  we 
have  extensively  introduced  automatic  flush  tanks 
at  the  head  of  all  pipe  sewers.  Wliile  these  tanks 
keep  the  upper  ends  of  the  sewers  clean  and  free 
from  deposited  suspended  matter  in  a  very  satis- 
factory manner,  they  do  not  keep  the  larger  sewers 
lower  dow'n  the  line  free  from  deposits  and  odours. 
In  this  respect  our  sewer  systems  could  be  greatly 
improved  and  the  odours  therefrom  materially 
diminished    by    introducing    flushing    arrangements. 

\Mien  coUeoting  sewers  are  very  long  and  tlie 
distance  to  the  outfall  is  great,  which  fact  is  gener- 
ally associated  with  flat  grades  and  slow  velocities, 
we  have  almost  always  some  putrefaction  and  offen- 
sive odoiu-s  arising  near  the  lower  end.  During  the 
long  run  the  oxygen  has  become  exhausted  and 
liydrogen  compounds,  notably  sulphuretted  hydro- 
gen, are  developed.  This  condition  may  be  improved 
by  emphasising  several  remedies  above  mentioned. 
Still  another  expedient  is  practicable,  by  replenish- 
ing, through  artificial  aeration,  the  dissolved  air, 
from  which  the  oxygen  has  been  exhausted  and 
putrefaction  has  been  initiated.  Exiseriments  have 
been  made  recently,  both  in  England  and  in  America, 
to  accomplish  this  purpose,  and  have  resulted  in 
more  or  less  success.  Where  it  is  possible  to  force 
air  into  a  sewage  pumping  main,  under  a  pressui-e 
of  at  least  on©  atmosphere,  good  results  have  been 
obtained.  The  air  is  distributed  throughout  the  water 
mass,  evidenced  by  the  fact  that  when  the  pressure 
is  released  the  excessive  air  causes  a  sewage  of 
milk-like  appearance  from  which  the  air  bubbles 
soon  disappear.  If  sewage  bacteria  are  present  in 
sufficient  quantities,  an  accelerated  oxidation  of  the 
dissolved  organic  matter  takes  place,  and  the 
distance  of  flow  before  putrefaction  begins  is 
lengthened. 

Distributing  air  into  the  sewage  within  the  flowing 
section  under  ordinary  pressures  seems  as  yet  to  have 
given  only   moderately   good  results. 

There  is  still  another  method  available  by  which 
sewage  oxidation  can  be  facilitated  and  putrefaction 
retarded,  should  the  sewage  have  to  flow  a  long 
distance  to  works  for  treatment.  Incidentally,  the 
expense  of  the  final  treatment  would  also  be  re- 
duced   thereby. 

When  we  consider  that  but  very  little  of  the 
organic   matter  which   is  discharged   into   sewers   at 
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the  house  is  dissolved,  and  that  about  one-half  of 
it  is  dissolved  when  the  Sewage  reaches  the  outfall 
of  an  average  city,  and  also  that  dissolved  niattfr 
withdraws  oxygen  from  the  w-ater  more  quickly  tliaii 
the  suspended  matter,  we  must  conclude  that  a 
removal'  of  tlie  suspended  matter  by  fine  screening 
higlier  up  the  sewer,  before  much  is  dissolved, 
slioiUd  be  of  benefit.  Fine  screens  near  the  begin- 
ning of  the  main  sewers  mighty  for  Lnstanee,  not 
only  prevent  foul  odours  from  the  sewage  near  the 
lower  districts,  but  prevent  also  the  necessity  and 
expense  of  works  for  oxidising  the  amount  of  dis- 
solved organic  matter  which  is  thus  eliminated. 
Whether  or  not  this  exi>edient  will  be  economical 
must  be  determined  in  each  case. 

The  means  for  removing  suspended  matter  from 
-sewage  are  settling  basins  and  fine  screens.  Settling 
basaus  require  space  in  which  the  flowing  sewage 
can  1)6  brought  to  almost  a  standstill,  and  give 
sufficient  time  for  tlie  suspended  matter  to  drop  to 
the  bottom  of  the  basin.  Unless  th:s  matter  reaches 
a  second  basin  for  sei>arate  decomposition  (see  below 
imder  "  Imhoff  Tank "),  it  must  be  frequently  re- 
moved, which  in  the  ux^per  i>arts  of  a  city's  sewerage 
system  would  generally  be  objectionable.  The 
sujieriority  of  settling  basins  over  screens  lies 
chiefly  in  facilitating  the  deposit  of  the  finer  and 
water-saturated  parts  of  tlie  organic  matter,  which 
screens  generally  allow  to  pass  on,  and  which  is  a 
condition  in  the  lower  parts  of  a  city's  system.  The 
particles  of  suspended  matter  have  their  largest 
size  near  tlie  sewage  origin,  and  more  particles  may, 
therefore,  l>e  caught  by  a  screen  before  a  run  in 
the  sewer  has  begun  to  break  them  up.  Most  of 
this  unbroken  matter  is  lighter  than  water.  It 
first  floats  and  settles,  if  at  aU,  after  it  is  thoroughly 
water-logged.  Therefore  it  would  apjjear  that  fine 
screens  can  be  more  effective  in  removing  suspended 
matter  near  where  main  .sewers  begin  than  where 
they  discharge,  and  that  settling  basins  can  be  more 
effective   near   the  latter  points. 

The  alx>ve  discussion  has  covered  the  general 
principles  concerning  suspended  matter  which  should 
be  considered  when  collecting  sewage  from  an  in- 
habited district,  if  a  complete  and  rai^id  delivery 
to  the  outfall  is  to  be  secured  under  conditions 
which  are  both  ecanomical  and  non-odorous.  We 
have  now  to  mention  the  general  principles  which 
must  be  considered  when  finally  disposing  of  the 
sewage. 

SANITARY     DISPOSAL     OF     SEWAGE. 

Greater  nuisances  have  been  caused  by  improper 
sewage  disposal  than  in  the  collecting  system,  and 
yet  the  ways  of  avoiding  them  do  not  differ  much 
in   exjwnse  or   attention. 

It  was  stated  at  the  outset  that  we  m\ist  place 
the  sewage  under  .such  conditions  that  its  decomposi- 
tion will  be  facilitated  by  contact  with  oxygen,  and 
in  the  absence  of  oxygen,  by  such  combinations 
of    hydrogen    as    will   produce    no    offensive    odours. 

.\11  processes  of  sewage  treatment  and  disposal, 
if  they  are  to  be  satisfactory,  permanent  and 
economical,  .should  require,  first,  a  separation  from 
each  other  of  the  floating  matter,  of  the  settling 
matter   and   of    the   liquids. 

As  these  three  parts  of  the  sewage  are  materially 
different,  one  being  solid  and  light,  one  solid  and 
heavy,  and  one  liquid,  the  methods  of  economical 
treatment,  in  order  to  make  them  inoffensive,  will 
also  be  different  in  nearly  all  cases,  and  therefoie 
a  separation  is  generally  to  be  recommended.  As 
yet  it  is  not  ahvays  made,  and  at  some  places  it 
may  not  yet  be  of  sufficient  importance  to  justify 
the  additional  expenditure.  The  drift  of  opinion, 
however,  is  clearly  in  the  direction  of  separation, 
and  we  should  endeavour  to  design  our  works 
accordingly. 

The  floating  matter  can  be  retained  with  little 
trouble  and  expense,  either  by  screens  or  in  settling 
tanks.  Being  often  offensive,  its  best  final  disposi- 
tion  is  usually  by  fire  or  by  burial. 

The  settling  matter,  which  forms  the  so-called 
.sludge,  is  that  part  of  the  sewage  which  has  always 
given  the  greatest  amount  of  trouble.  It  has  con- 
stituted the  greatest  nuisance,  and,  until  within 
only  a  few  years  ago,  has  successfully  defied  a  treats 
ment  which  would  allow  of  itfe  inoffensive  disposa.1. 

The  bulk  of  the  sludge  does  not  naturally  deconi- 
fKise  by  oxidation.  Its  exposure  to  the  atmosphcri' 
allows  but  a  thin  film  to  oxidise  at  the  surface,  but 
the  exposure  permits  it  to  take  up  many  specie? 
of  bacteria,  some  of  which  cause  offensive  putre- 
faction.     Many    ways    and    means    have   been    tried 


for  the  last  fifty  years,  both  in  England  and  Ger- 
many, to  get  inoffensive  sludge  decomposition.  A 
.soluiioii  was  at  last  found  in  an  expedient  which 
allows  the  sludge  to  decompose  vmder  water  with 
llie  exclusion,  practically,  of  all  fresh  sewage  and 
af.r. 

The  first  step  towards  getting  this  result  was  taken 
by  Dr.  W.  O.  Travis,  of  Hampton,  England,  who 
devised  a  two-storey  tank,  the  upper  division  serving 
as  a  settling  tank  with  a  slot  at  the  lower  edge  of 
an  inclined  bottom,  through  which  the  settling 
suspended  matter  passed  into  the  lower  division  to 
aocumidate  and  decompose.  The  in-and-out  flows  of 
the  two  tanks  were  so  proportioned  that  from  three- 
fifths  to  four-fifths  of  the  sewage  passed  through  tlie 
upper  division  and  oaie-flfth  to  two-fifths  through  the 
lower  one.  The  largest  Travis  tank  is  in  Norwich, 
England.  So  far  as  an  inoffensive  sludge  decomposi- 
tion is  concerned,  this  Travis  tanlv  is  not  a  success. 

The  same  two-storey  tank  was  later  built  in  the 
Emscher  district  of  Germany,  by  Dr.  Imhoff,  with  at 
least  one  important  change.  No  sewage  whatever  was 
allowed  to  pass  through  the  lower  tank,  thus  prevent- 
ing any  part  of  the  sludge  from  having  a  continuous 
contact  with  fresh  sewage  and  air.  Also  other 
advantageous  changes  were  made  in  this  new  tank. 

The  decomposition  of  tlie  sludge  takes  place  in 
tlie  lower  division  and  in  the  absence  of  dissolved 
oxygen,  but  the  novel  condition  is  that  it  continues 
in  the  absence  also  of  sulphur  bacteria  producing 
sulphuretted  hydrogen,  and  in  the  presence  of  bac- 
teria producing  substantially  only  methane  and 
carbon  dioxide  gases,  both  of  which  have  no  offen- 
sive odour.  The  conditions  in  the  tank  gradually 
become  adjusted  to  conditions  favouring  the  life 
of  subsitantially  only  those  two  classes  of  bacteria 
and  causing  practically  all  of  the  others  to  become 
inactive. 

Quite  a  varied  experience  has  already  been  gained 
with  this  Imhoff  method  of  disposing  of  the  settling 
su.spended  matter  of  sewage.  It  has  I^een  applied 
to  dilute  and  strong  sewages,  to  domestic  and  differ- 
ent trade  sewages,  and  it  has.  so  far  l>een  found 
satisfactory  in  all  cases  where  the  conditions  for 
the   required   special   bacterial   life   were  favourable. 

We  are  now  facing  suggestions  for  some  further 
variations  and  improvements  of  the  method.  Both 
rin  'Germany  and  in  the  United  States  thorough 
investigations  of  such  suggestions  have  been  and 
are  still  being  made. 

It  is  naturally  found  that  the  details  of  the  pro- 
cess may  differ  with  the  character  of  the  sewage. 
The  same  design  and  the  proportions  of  its  parts 
may  vary  under  different  conditions.  The  topography 
of  the  site  alone  may  determine  quite  different 
designs.  For  instance,  we  may  find  in  one  locality 
a  deep  double-deck  Imhoff  tank  to  be  preferable, 
while  in  another  two  shallow  single-deck  tanks  side 
by   side    may    be   more   economical. 

The  first  has  the  advantage  of  an  automatic  sludge 
separation.  Its  greater  depth  has  the  further 
advantage  of  placing  the  gases  of  decomposrltion 
under  greater  pressure,  which,  when  the  sludge  is 
finally  withdrawn  and  discharged  on  the  surface 
of  the  ground,  causes  the  gases  to  expand  and  to 
make  the  sludge  more  porous,  and  therefore  more 
readily  drained  and  dried  than  where  the  gases  form 
under  shallower  depths.  The  double-deck  tank  has, 
however,  the  disadvantage  of  greater  depth  of  ex- 
cavation, perhaps  in  rock  or  in  wet  soil,  and  also  the 
necessity  of  getting  the  right  proportion  of  capacity 
lietween  upper  and  lower  tanks.  If  the  proportion 
does  not  approximately  correspond  to  that  of  the 
suspended  liquid  matter,  the  efficiency  and  economi- 
cal results  may  not  be  quit©  satisfactory.  The 
sha:l!ower  single-deck  tanks  have  been  studied  in 
Berlin  and  in  the  Unrited  States,  particularly  by 
Mr.  E.  J.  Fort,  chief  engineer,  Bureau  of  Sewers, 
Borough  of  Brooklyn.  It  has  been  found  that  the 
suspended  matter  is  decomposed  in  the  same  inoffen- 
sive manner  as  in  the  deep  tanks.  The  gases  of 
decomposition  are  also  chiefly  methane  and  carbon 
dioxide,  and  after  final  withdrawal,  the  sludge  has 
also  no  offensive  odour.  There  lis,  further,  the 
advantage  of  complete  independence  of  the  two 
tanks,  so  that  any  irregularities  in  the  sludge  tank 
can  never  have  a  detrimental  influence  upon  the 
.sewage  discharging  in  the  settling  tank,  and  the 
fnrflier  advantage  that  ixl.'n-ion?  can  be  more 
readily  made  and  that  nn  n  [".I  on  of  every  part 
is  easier  than  in  the  doiil.lr-.lcrk  tank.  On.  the 
other  hand,  the  disadvantages  are  that  the  shallower 
depth  causes  the  sludge  to  be  less  porous  and  less 
easily    drainable.    and    that   it    must   be   pumped    or 
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otherwise  specially  conveyed  from  the  gutter  in  the 
settling  tank  to  the  adjoining  sludge  tank.  The 
separate  sludge  tanks  can  be  built  as  single  units 
and  can  be  intermittently  filled,  or  they  can  be  built 
as  a   series  of  tanks  continuously   operated. 

Where  separate  sludge  tanks  have  beeii  continu- 
ously exposed  to  the  air,  as  in  Baltimore  and  Wor- 
cbester,  inoffensive  sludge,  as  coming  from  the  Imhoff 
tanks,  has  not  been  obtained.  The  reason  appears 
to  be  the  long  exposure  of  the  sludge  to  the  air. 
In  the  experiment  station  of  the  City  of  Brooklyn 
these  tanks  have  been  kept  covered  and  the  at- 
mospheric air  has  been  substantiially  excluded.  The 
result  has  been  a  sludge  as  completely  inoffensive 
as  that  obtained  from  the  Imlioff  tanks.  It  there- 
fore iseems  desirable  to  cover  such  separate  sludge 
tanks,  to  prevent  the  .free  excess  of  bacteria  from 
the  air,  and  the  space  under  the  cover  should  be 
filled  with  the  resulting  gases  of  decomposition  rising 
from  the  sludge.  But  these  gases,  when  excessive, 
must  lie  allowed  naturally  to  escape  through  proper 
siized  openings,  and  the  free  inflow  of  atmospheric 
air   can   also   l>e  readily   prevented. 

The  preference  tetween  the  two  methods,  having 
the  two  tanks  over  or  beside  each  other,  may  usually 
be  decided  on  the  relative  economy  of  construction 
and  operation,  and  on  the  desired  quality  of  the 
sludge. 

In  the  process  of  ripening  the  sludge  has  a  greyish 
colour.  When  ripe  it  has  become  black,  and  has  a 
peculiar  tar-like,  though  not  disagreeable,  odour.  It 
has  also  lost  its  original  slimy  and  sticky  consistency 
and  has  become  porous  and  friable,  .allowing  its 
water,  which  is  clear,  odourless  and  quite  inoffensive, 
at  once  to  be  discharged  into  streams.  The  slud.se 
of  the  shallower  tanks  is  less  porous  and  less  easily 
and  quickly  drained. 

The  sludge  generally  reacts  alkaline.  Berlin  reports 
that  when  left  in  the  tanks  too  long  it  may  again 
change  to  a  greyish  colour,  having  a  distinct  acid 
reaction  and  offensive  odour,  and  it  no  longer  drains 
easily.  How  this  change  is  brought  about  is  not 
reported,  and  it  has  not  been  noticed  at  some  of  Uie 
stations  in  the  United  States. 

In  order  that  the  sludge  may  decompose  sali.-fnc- 
torily  and  quickly,  it  must  not  be  acid.  The  acidity 
can  be  generally  produced,  if  not  from  manufacturing: 
wa.ste,  from  an  excessive  vcuiMiiblu  diet  of  a  com- 
munity. When  it  appears  iind  ictrrtcres  with  the 
normal  decomposition,  the  sln.lji'  -luaild  be  brought 
into  intimate  contact  with  a  moderate  amount  of  fresh 
sewage,  which  is  usually  alkaline,  although  the 
amount  of  such  sewage  should  not  be  en'ough  to  dis- 
turb the  required  bacterial  flora  already  established 
in  the  sludge.  It  is  generally  better  to  add  some 
clean   hard   water   or   .some   alkaline   solutions. 

Perhaps  nowhere  else  than  at  the  Berlin  Experi- 
ment Station  has  the  desirability  of  getting  a  good 
alkaline  sludge  been  better  demonstrated.  It  can 
commonly  be  obtained  by  a  frequent  stirring,  so  that 
fresh  parts  will  be  frequently  exposed  to  bacterial 
action  and  the  toxines  removed.  The  stirring  is  best 
done  by  mechanical  agitators.  They^  should  be  used 
daily  or  more  or  less  often  as  may  be  found  best, 
according  to  the  varying  character  of  the  newly 
«le|iOsiti-d  suspended  miattor.  Comjjarative  experi- 
ments with  mechanical  agitators  and  with  compressed 
air  bubbles  forced  in  at  the  bottom  of  the  sludge 
and  rising  through  it  liave  so  far  indicated  a  greater 
efficiency  for  the  former. 

As  to  the  character  of  sludge  withdrawals,  experi- 
ments have  indicated  that  the  best  results  follow  when 
the  withdrawals  are  regular,  frequent  and , in  small 
amounts  at  a  time. 

Where  sludge  is  spread  upon  beds  for  drying,  the 
climate  must  be  sufficiently  temperate  to  prevent 
its  long  remaining  frozen.  Where  the  drying  beds 
cannot  be  covered  to  moderate  the  winter  tempera- 
ture, it  is  better  to  increase  the  size  of  the  sludge 
tanks,  .so  that  winter  storage  can  be  provided  in  them. 
This  excessive  storage  does  not  so  far  seem  to  have 
been  objectionable  in  this  country.  To  keep  the 
sludsre  in  a  good  alkaline  condition  it  is,  however, 
well  to  agitate  the  older  as  well  as  the  fresher 
sludge. 

The  usual  variations  in  the  composition  and  tem- 
nerature  of  the  sewage  necessarily  produce  irregu- 
larities in  the  behaviour  of  the  suspended  unitlor; 
much  of  it  may  not  readily  settle  into  the  sludge  l.mt-, 
or  the  lighter  materials  when  roloa.sed  may  ri:-..  up 
from  it.  Occasionally,  therefore,  we  see  excessive 
frothing  or  scum  formation.  When  these  amount- 
become  quite  larce  they  j-equire  radical  means  for 
treatment.     Small  amounts  can  be  scooped  up  at  the 


surface  and  burned  or  buried.  Large  amounts  re- 
quire other  methods  of  removal. 

As  a  permanent  practice  it  is  not  economical  nor 
very  efficient  to  break  up  the  scum  by  hand  with 
poles  or  with  a  stream  of  water,  which  causes  much 
of  it  again  to  settle  into  the  sludge  tank.  Agitation 
by  mechanical  means  lias  been  found  more  useful 
to  .settle  the  frothing  and  the  scum. 

Experience  has  gradually  indicated  the  extent  of 
area  which  should  be  provided  in  the  chiimneys 
through  which  the  light  particles  of  suspended  matter 
rise  from  the  sludge  tank  to  the  surface.  If  they 
are  made  too  small,  they  tend  to  cause  the  scum 
to  rise  up  high  and  to  flow  over.  If  they  are  too 
large,  tliey  may,  by  a  long  exposure  to  the  air, 
invite  development  of  putrefactive  bacteria,  and 
therefore  the  formation  of  a  nuisance. 

When  much  frothing  is  found  on  the  sm-face  of  the 
tank,  experuuents  have  indicated  that  this  objection- 
able condition  may  be  removed  also  by  draining  or 
pumping  out  the  sewage  as  far  down  into  the  sludge 
tank  as  practicable,  and  by  refilling  the  space  with 
clean  water  from  the  municipal  sui3j)ly,  especially  if 
this  is  hard  water  and  contains  carbonate  of  lime. 
The  frothing  may  also  be  reduced  by  adding  to  the 
sewage  slight  quantities  of  lime  or  soda  before  it 
enters  tlie  tank,  especially  if  the  alkalinity  of  the 
sewage  is  very  low. 

Cases  are  now  nuiltiplying  where  some  injury  may 
be  done  both  to  the  process  of  sludge  decomposition 
a.i  well  as  to  the  otherwise  odourless  sewage  treatment 
by  the  admission  to  the  sewers  of  gasoline,  due  to 
its  growrl.ng  use  for  automobiles,  &c.  This  admission 
not  only  gives  an  objectionable  odour  at  the  sewage 
treatment  works,  not  distinguished  by  most  people 
from  the  odour  of  sewage,  but  it  also  reduces,  and 
this  is  more  important,  the  rate  of  bacterial  activity 
in  the  sewage  and  sludge,  and  therefore  the  desired 
rapid  decomposition.  Legal  means  may  keep  the  in- 
jury from  becoming  serious. 

The  axitomatic  sludge  decomposition  in  separate 
tanks,  as  just  described,  should  not  entirely  rule  out 
the  old  method  of  precipitating  the  suspended  matter 
by  an  added  coagulating  material,  such  as  lime  and 
the  sulphates  of  alumina  and  iron,  which  method 
luvs  been  used  for  over  50  years.  The  precipitating 
processes  are  not  always  excessively  expensive,  and 
in  some  cases  may  actually  be  most  economical  in 
tire  removal  of  suspended  matter.  This  may  be  particu- 
larly the  case  when  only  a  clarification  of  the  sewage 
is  required  anil  wIumv  plain  settling,  such  as  takes 
place  in  the  upi"  r  rli  imlier  of  the  Tmhoff  tanks,  is 
insufficient,  an<l  :il.-o  where  such  clarified  sewage 
I'an  be  turned,  without  objection,  into  a  sufficiently 
large  wafer  course. 

There  has  recently  been  brought  into  more  oi'  less 
prominence  the  method  of  hastening  the  digestion 
of  sludge  by  an  artificiial  aeration,  or,  as  it  has  now 
been  called,  by  "  activating "  the  sludge.  Air  is 
forced  into  sludge  from  the  bottom  of  the  tank  in 
which  it  is  stored,  and  thereby  agitates  or  activates 
the  sludge,  so  that  both  an  inoffensive  condition  and 
an  accelerated  aerobic  decomposition  has  been  main- 
tained. Experiments  are  being  conducted  in  .several 
of  our  cities,  and  final  results  as  to  economical 
results  when  compared  with  other  methods  are  not 
vel  available. 

Mr.  H.  W.  Clark,  Chief  Chemist,  Massachusetts 
State  Department  of  Health  and  Director  of  the 
Lawrence  Experiment  Station,  who  has  been  continu- 
ing the  classical  work  of  the  Massachusetts  State 
Department  of  Health,  begun  about  1889,  has  re- 
cently asain  experimented  on  the  treatment  of  sewage 
sludge.  '  He  states  in  a  letter  that  since  1912  he 
initiated  and  developed  a  process  of  purifying  sewage 
by  aeration  for  the  accumulation  of  "growths"  in 
tanks  containing  layers  of  slate  or  other  material 
placed  in  a  nearly  horizontal  position,  one  or  two 
inches  apart.  Air  currents  aid  also  in  circulating  the 
sewage  between  the  .slates,  and,  in  contact  with  the 
"  growths,"  purify  it  in  five  hours.  The  process  is 
said  to  have  collected  for  removal  from  the  Lawrence 
sewage  80  per  cent  of  the  total  suspended  matter. 

Mr.  Clark  further  says  that  this  aeration  was 
viewed  at  Lawrence  by  Dr.  Gilbert  J.  Fowler,  of 
I\I,imhester,  in  1912.  and  was  further  investigated 
l.y  him  and  other  English  workers,  and  that  from 
it'  til.,  iirocess  of  "activated"  sludge,  a  name  given 
li\'   l)i .    Fowler,   was   developed. 

Ml-.  Clark  has  also  investigated  sludge  treatment 
in  deep  tanks,  and  reaches  the  conclusion  that  the 
.•successful  production  of  compact,  inoffensive  sludge 
deijends  u|3on  the  character  of  the  sewage  which 
produces    it.    and    varies    with    flight    differences   m 
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the  chemical  reactions  within  the  tanks  as  well  as 
in  the  methods  of  operating  them.  A  slight  agitation 
of  the  currents  of  air,  water  or  sewage,  or  an  increased 
alkalinity  by  the  addition  of  lime,  &c.,  gives  for 
some  sludges  satisfactory  results  that  cannot  other- 
wise  be   obtained. 

Mr.  E.  J.  Fort,  of  Brooklyn,  says  that  the  results 
of  his  investigations  seem  to  indicate  so  far  that 
it  is  ix)ssible  to  purify  sewage  by  forced  aeration  to 
any  degree  desired,  but  also  that,  because  of  the 
excessive  expense,  it  is  generally  impracticable.  He 
has  not  yet  completed  his  experiments  with  "  acti- 
vated "  sludge. 

Mr.  T.  Chalkley  Hatton,  Chief  Engineer  of  the 
Sewerage  Commission  of  Milwaukee,  is  also  experi- 
menting with  "activated"  sludge,  but,  as  with  other 
experimenters,  has  not  yet  arrived  at  final  conclu- 
sions. He  is  using  Mr.  Clark's  suggested  slate  layers 
\v;th  enforced  aeration,  and  finds  that  after  six  hours 
a  well  nitrified  effluent  is  obtained,  as  may  be  done 
in  any  properly  operated  contact  bed  with  forced 
aeration,  and  in  much  ]es.s  time  in  ordinary  sprink- 
ling filters.  The  sludge  settles  out  in  from  10  to  20 
u'.inutes  and  leaves  a  non-putrescible  liquid.  The 
sludge  is  well  granulated  and  drains  within  a  few 
hours  to  50  per  cent  of  moisture  content. 

The  U.S.  Public  Health  Service,  in  Washington, 
and  the  Baltimore  Sewerage  Commission  have  also 
recently  begun  to  make  tests  on  "  activated  "  sludge 
and  sewage  aeration.  Tlie  Entfineering  Record  of 
March  6,  1915,  in  an  article  by  L.  C.  Frank,  Sanitary 
Engineer,  U.S.  Public  Health  Service,  gives  a  review 
of  the  English  previous  experiments  on  that  subject, 
a;  a  preliminary  to  the  Baltimore  tests.  In  1912  Dr. 
Fowler,  and  in  1913  Mr.  Ardern,  experimented  on 
.•^wage  aeration  at  Manchester,  but  similar  experi- 
ii'.ents  liad  before  l)een  made  in  the  United  States  and 
in  Germany.  These  gentlemen  found  that  well  aerated 
or  ■■  activated  "  sewage  sludge  was  capatile  of  causing 
a  v.ell  nitrified  effluent  by  bringing  such  sludge  in 
intimate  contact  and  mixture  with  raw  sewage  for 
from  four  to  six  hours,  when  the  temperature  was 
above  10  deg.  C^ent.,  and  best  at  20  deg.  Cent. 
The  process  is  essentially  a  biological  one,  in 
both  sludge  and  liquid,  as  lias  l)€en  known 
for  many  years.  It  is  propoi^d  at  Baltimore 
to  experiment  in  a  tank  through  which  sewage  flows 
continually,  and  to  use  an  Imhoff  tank  for  the  pur- 
pose. 

It  will  be  interesting  in  due  time  to  learn  of  the 
results  obtained  at  these  several  experiment  stations. 
There  does  not  .seem  to  be  a  question  any  longer  that 
inoffensive  decomposition  of  sewage  can  be  secured 
by  sufi&cient  aeration — a  fact  that  also  has  been 
known  for  a  long  time.  .Vgreement,  however,  docs 
not  yet  exist  on  the  most  effective  and  economical 
way  of  applying  and  diffusing  the  air.  Wliether  or 
not  the  process  of  "  activating  "  sewage  sludge  for 
an  inoffensive  disposal  will  be  preferable,  by  sub.-titut- 
ing  an  aerobic  for  an  inoffensive  anaerobic  decomposi- 
tion, depends  upon  the  clement  of  comjiarative  cost 
of  both  lin  securing  and  maintaining  the  desired  un- 
nlijei'tionable  conditions. 


Price  and  Quality  of  Gas.— The  Minister  of  Muni- 
tions was  asked  in  the  House  of  Commons  if  he  was 
aware  that  the  loss  in  the  illuminating  and  heating 
power  of  gas  caustxl  by  benzol,  toluol,  and  xylol  being 
extracted  could  be  made  good  by  the  use  of  oil  and 
cannel  coal  ;  and  if  he  would  require  gas  undertakings 
where  the  test  was  abolished  to  use  artificial  substances 
to  maintain  the  quality  of  gas  or  otherwise  reduce  the 
price  to  consumers.  Dr.  Addison,  who  replied,  stated 
that  consideration  of  cost  and  of  difficulty  in  obtaining 
the  materials  required  restricted  the  possibility  of 
adopting  the  processes  described,  and,  as  had  been 
previously  explained,  the  deterioration  in  quality  of 
the  gas  supplied  to  consumers  was  hardly  appreciable. 

West  Riding  Surveyors'  Association. — Meinbers  of 
the  West  Riding  Sun'eyors'  Assoriation  visited  Ripon 
on  the  18th  inst. .  and  were  received  in  the  Board 
Room  of  the  Poor-law  Institution  by  Mr.  John  Mason, 
rhaii-man  of  the  Ripon  Rural  District  Council.  Mr. 
.1.  H.  Halstead  (surveyor,  Knaresborough  Rural  Dis- 
trict Council,  and  chairman  of  the  association)  thanked 
Mr.  Mason  for  his  I'eception  of  the  members.  Dui-ing 
the  afternoon  a  visit  was  paid  to  the  military  sewage 
works,  the  new  hospitals,  power  station,  and  the  new 
loads  at  the  camp.  Tea  was  served  at  the  Lawrence 
Hotel,  after  which  a  hearty  vote  of  thanks  was 
accorded  to  Mr.  J.  W.  Plewes  (surveyor  to  the  Ripon 
Rural  District  Council)  for  making  the  aiTangements, 
and  to  Colonel  Ellis  for  permission  to  visit  the  camp. 


COVENTRY'S  HOUSING  PROBLEM. 


"CROWING   IN   ACUTENESS." 

The  housing  problem  at  Coventry  was  never  more 
acute  than  at  the  present  time.  Tlie  decision  of  tlie 
city  ooimciJ  to  erect  600  artisans'  honses  just  outside 
the  city  boundary  in  the  parish  of  Wyken  for  muni- 
tion workers,  chiefly  those  engaged  at  the  Ordnanc* 
Works,  will  (rsays  the  Bimiingham  Daily  Mail)  merely 
toucli  the  fringe  of  the  question.  Many  thousands  of 
persons,  inclmding  a  very  large  number  of  young 
women  and  girls,  are  in  lodgings,  and  with  the  con^ 
stant  dntrod\iction  of  female  labour  into  Coventry  the 
problem   will   remain   acute. 

Tlie  Chamber  of  Connneroe,  at  the  suggestion,  of 
the  Minister  of  Munitions,  have  considered  the  sub- 
ject, and  have  replied  that  in.  their  opinton  the  matter 
of  providing  temporary  acconnnodation  for  the 
workers  of  Coventry  can  only  be  satisfactorily  carried 
out  by  tlie  city  council,  but' that  the  Chamber  would 
l>e  glad  to  co-operate  with  tlie  council  in  the  woirk. 
The  Minister  of  Miinitions  acknowledged  the  letter, 
l.iointing  out  that  the  scheme  of  housing  now  in 
progress  would  ease  the  situation  as  regards  the 
workmen  at  the  Ordnance,  but  stating  that  he  was 
impressed  by  the  urgency  of  finding  accommodation 
for  those  engaged  in  factories,  and  for  male  and 
female  workers  who  would  shortly  be  required  by 
firms  engaged  upon  war  work. 

At  the  moment  various  public  buildings  are  being 
used  for  temporary  accommodation,  and  in  one  dis- 
trict commodious  huts  have  been  erected  for  young 
women.  Thousands  of  young  women  and  girls  are 
engaged  upon  munitions  in  Coventry,  and  many 
hundreds  live  outside  the  city.  Otliers  have  been, 
brought  from  a  distance,  and  temporary  aecommoda- 
tiou  "is  essential.  The  problem  will  grow  in  acute- 
ness  with  the  eomplet'ioai  ot  new  factories,  and  there 
is  no  doubt  that  girls  will  be  installed  in  the  posi- 
tions of  the  men  who  will  lie  released  under  Lord 
Derby's  scheme. 

Private  enterprise  cannot  meet  the  demand.  That 
lias  been  evident  for  a  long  time  past.  Building 
costs  have  gone  up  by  such  leaps  and  bounds  that 
speculative  building  is  not  always  profitable,  and  a 
demand  now  being  ecns.idered  by  "the  Master  Builders' 
Association  from  the  men  in  the  trade  for  a  con- 
siderable rise  in  wages  will  not  ease  the  situation. 
The  increa.sed  cost  in  building  is  from  20  to  25  per 
cx^nt,  and  builders  do  not  find  that  people  will  pay 
the  increased  price  per  house.  If  tliere  were  1,500 
empty  houses  in  Coventry  at  the  present  moment 
they  could  all  b©  let.  Five  or  six  thousand  per.sons, 
a  considerable  portion  of  whom  are  married,  are 
now  living  outside  the  city. 

There  .seems  no  pcssiliility  of  the  situation  being 
tided  over  except  by  makeshift  measures.  Matters 
are  abnormal,  and  alinormal  measures  are  being  talveai 
to  cope  witli  tliem. 


Road  Widths.— Birmingham  Public  Works  Com- 
mittee considered  recently  a  report  from  the  city 
engineer,  Mr.  H.  E.  Stilgoe,  and  resolved  that  all 
main  arterial  roads  in  the  future  should  have  a  mini- 
mum width  of  108  ft.,  and  that  all  existing  roads  of 
that  description,  whenever  reconstructed,  should  be 
enlarged  to  that  width.  Secondary  roads,  the  com- 
mittee determined,  should  have  a  minimum  width  of 
(io  ft. 

Fire  Extinguishers. —  Asked  in  the  House  of 
Commons  whether  the  prohibition  against  certain 
British-made  fire  extinguishers  would  be  withdrawn, 
provided  all  claims  that  they  were  effective  in  con- 
nection with  Zeppelin  bombs  were  no  longer  persisted 
in,  the  Home  Secretaiy  stated  that  if  all  claim  to  their 
being  effective  against  Zeppelin  bombs  or  the  fire 
faused  by  them  were  abandoned,  he  did  not  think 
the  warning  issued  by  the  Press  Bureau  would  apply. 

Northwich  Gas  Supply — The  Bill  to  provide  for  the 
transfer  of  the  undertaking  of  the  Northwich  Gas 
Company  to  the  Urban  District  Council  of  North- 
wich has  been  deposited  in  the  Private  Bill  Olfice  of 
the  House  of  Commons  for  introduction  into  Parlia- 
ment next  session.  The  price  will  be  fixed  by  agree- 
ment, or,  alternatively,  by  arbitration.  The  council 
also  intend  to  ask  Parliament  to  authorise  them  to 
borrow  £32,000  for  the  erection,  extension,  altera- 
tion and  improvement  of  the  gasworks,  for  new 
mains  and  improvement  of  gas  mains,  and  for  new 
meters,  stoves  and  fittings. 
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Gas  and  Electricity  for  IVIotive  Power. 


COMPARATIVE   COSTS.* 

By  W.  A.  TOOKEY,   m.i.mech.e. 


The  competition  tliat  exists  between  tlie  gas  and  • 
electric  iindertaliings  for  tl:ie  supply  of  motive  power 
for  factories  in  large  cities  is  particularly  lieen,  and 
it  is  therefore  important  to  realise  the  comparative 
costs  of  eae-h  upon  a  truly  comparable  basis.  In  the 
case  of  an  electric  motor  there  are  several  outstanding 
advantages  when  compared  with  a  gas  engine ;  but 
usually  the  cheaper  operating  cost  of  the  gas  engine 
determines  that  of  the  two  the  latter  is  preferable 
for  purely  commercial  reasons. 

Some  idea  of  the  relative  working  costs  may  be 
instanced.  The  efficiency  of  the  town-gas  engine  is 
determined  by  two  main  considerations;  The  com- 
pression pressure  for  which  it  has  been  designed  by 
the  makers  absolutely  fixes  its  minimvnn  appetite  for 
gas  in  relation  to  the  work  it  is  called  upon  to  do; 
and  the  condition  in  which  it  is  maintained  decides 
how  nearly  tliis  minimum  is  approached  in  daily 
work.  In  the  early  days  of  gas  engines  the  com- 
pression pressure  rarely  exceeded  50  lb.  per  square 
inch.  Later  examples — say  the  period  1890-1900 — 
were  constructed  of  such  proportions  as  regards  the 
volume  swept  by  the  piston  in  its  travel  from  one 
end  of  the  cylinder  to  the  other,  compared  with  the 
volume  of  the  clearance  space,  that  compression 
pressures  of  about  80  lb.  were  obtained.  From  1900 
to  1910  compression  pressures  of  100  lb.  were  usual, 
but  more  recently  these  have  been  in  the  neighbour- 
hood of  120  lb.,  while  some  of  the  latest  designs  have 
reached  about  150  lb. 

In  a  paper  presented  by  the  antlior  two  years  ago 
attention  was  directed  to  the  falling  off  of  thermal 
efficiency  in  gas  engines  with  reduction  of  compres- 
sion pressure,  referring  particularly  to  the  maxi- 
mum possible — that  is  to  say,  with  engines  working 
under  full  loads.  To  indicate  the  ext-ent  of  this  loss 
of  efficiency,  the  following  figures  will  suffice:  — 


Compression  pressure, 
lb.  per  sq.  in. 

.M) 

80 

100 

120 

150 

Gas  consumption  in  B.Th.XJ. 

per  i.h.p.  hour  at  highest 

thermal  efficieucy 
Equivalent  cub.  ft.  per  i.h.p. 

hour     with    gas    at     5U0 

B.Th.U.  per  cub.  ft. 

12,700 
25-4 

9,100 
18-2 

8,200 
16-4 

7,600 
15*2 

7,100 
U-2 

But,  inasmuch  as  the  power  represented  as  i.h.p. 
includes  the  loss  due  to  the  friction  of  the  engine 
itself,  the  above  figures  have  to  he  corrected  before 
proper  comparison  with  electric  motors  becomes  pos- 
sible. Engine  friction  is  practically  uniform  through- 
out the  range  of  power  that  can  be  dealt  with  by  a 
gas  engine  as  long  as  the  speed  of  rotation  is  un- 
affected, as  is,  of  course,  the  case  when  the  governor 
maintains  the  desired  constancy  within  close  limits. 
Experience  has  shown  that  the  friction  loss  is  inde- 
pendent of  the  size  of  gas  engine  and  of  the  compres- 
sion pressure,  and  may  be  taken  as  equivalent  to 
14  lb.  per  square  inch  on  working  strokes.  The  indi- 
cated mean  pressure,  however,  varies  with  the  com- 
pression pressure,  so  that  the  mean  b.h.p.  pressure 
representing  tlie  difference  between  the  two  can  be 
averaged  as  shown  below:  — 


Compression  pressure, 
lb.  per  sq.  in.=:Pc. 

50 

80 

100 

120 

160 

I.H.P.  mean   pressure^Pm 
F.H.P.    mean  pressure^Pt 
B.H.P.    mean  pressure  =  Pn 

at  fuU  load 
Mechanical  efficiency  Em  = 

£2.at  full  load 
em 

72 
U 

90 
14 
76 

•84 

95 

It 
81 

•85 

99 
14 
85 

86 

103-5 
14 

89-6 

■864 

It  must  be  recognised,  however,  that  in  practical 
work  a  gas  engine  is  not  called  upon  to  operate  always 
at  full  load,  but  sometimes  very  considerably  less. 
The  following  figures  will  give  a  good  idea  of  tlie 
actual  efficiencies  reached  at  various  loads,  and  will 
indicate  the  gas  consumption  thereby  entailed  on  the 

*  Extracts  from  paper  read  at  a  meeting  of  the  Junior  Institution 
of  Engineers  held  on  December  20th. 


basis  of  cubic  feet  per  b.h.p, 
that  the  gas  has  an  average 
B.Th.U.  per  cubic  foot:  — 


asiuiiiiiig',   as  before, 
calorific    value   of   500 


Compression  pressure, 
lb.  persq.  in.  =  Pc 

50 

80 

Um 

120 

160 

Full  Load. 

Em            

Cub.     ft.    per    b.h.p.    hour 
(500  B.Th.U.  gas) 

•81 
31^5 

■St 
217 

■s,-, 

lu- ; 

■ffi 
17^65 

■864 
16^45 

i  Load. 

Em            

Cub.    ft.    per    b.h.p.     hour 

3.? 

22I" 

■SI 

lK-5 

•83 
17-1 

i  Load. 

Em          ...                   

Cub.    ft.    ppr    b.h.p.     hour 

■675 
37 -b 

24^9 

■71 

■7.i 
19T5 

18^7 

'.  Load. 

Em          

Cub.    ft.    per    b.h.p.     i  our 

•51 

50-0 

ol-5 

•OH 
27 -J 

■61 

25  0 

■62 
22'9 

Probably  the  majority  of  gas  engines  may  be  con- 
sidered as  working  at  a  mean  load  equivalent  to  five- 
eighths  of  the  maximum,  and  the  table  given  shows 
that,  according  to  the  age  of  the  engine  as  indicated 
by  the  variation  in  compression  pressure,  the  gas 
consumption  will  vary  from  about  35  to  18  cub.  ft.  per 
b.h.p.  hour.  If  it  be  assumed  tltat  a  compression 
pressure  of  100  lb.  applies  to  the  larger  number  of 
engines  that  are  at  present  in  operation,  then,  for 
comparable  figures  with  regard  to  electric  motor's,  it 
might  be  taken  tliat  the  average  engine  demands,  say, 
19  cub.  ft.  of  500  B.Th.U.  gas~^per  b.h.p.  hour.  Thus, 
if  for  purposes  of  comparison  the  average  price  of 
town  gas  to  power  consumers  be  taken  as  20d.  per 
1,000  cub.  ft.,  the  cost  of  generating  1  !).h.p.  hour 
would  be  0-38d. 

As  regards  electric  motors,  the  eslinuilion  of  the 
rale  of  current  consumption  is  a  much  simpler 
matter.  According  to  the  size,  so  the  efficiency  varies, 
being  higher  in  large  maciiines  than  in  .small.  Thus, 
while  the  former  will  give  out  as  power  90  per  cent  of 
tlie  current  applied  to  tli©  terminals  at  full  load, 
88  per  cent  at  three-quarter.  84'5  per  cent  at  half,  and 
74  per  cent  at  a  quarter  load,  smaller  machines  would 
yield,  say,  85  per  •cent  at  full,  84  per  cent  at  three- 
quarter.  79  per  cent  at  half,  and  70  per  cent  at 
quarter  load.  Taking  the  mean  of  these,  the  follow- 
ing table  will  show  the  approximate  rate  of  current 
consumption  ol'  average  motors  at  various  outputs 
per  b.h.p.  hour:  — 

Full        i        i        i 
Motor    etficieocy    average     ■87.5     '86       '82       ^72 
Equivalent     to    units     per 

b.hp.  hour  -852     •868     '91     1-035 

Assuming,  as  in  the  case  of  the  gas  engine,  that  the 
normal  factory  load  would  approximate  to  the  equiva- 
lent of  five^eighths  of  the  full-load  output,  it  will  be 
seen  from  the  above  table  that  about  -89  unit  would 
be  consumed  per  b.h.p.  hour,  and  therefore  for  similar 
working  costs  this  should  be  procurable  for  the  same 
price  as  19  cub.  ft.  of  gas.  or,  on  the  assumption  of 
cost  already  made,  gas  at  20d.  per  1,000  cub.  ft.  would 
be  equivalent  to  electricity  at  ■427d.  per  unit.  In 
other  words,  electric  current  at  Id.  per  unit  may  be 
taken  as  being  equivalent  to  gas  at  46d.  per  1,000 
cub.  ft.  ' 

Notwithstanding  this  vast  difference  in  favour  of 
the  small  gas  engine  served  by  town  gas  over  small 
electric  motors,  there  are  many  conditions  under 
which  the  latter  would  preferably  be  installed. 

As  regards  the  relative  first  costs,  it  is  difficult  to 
do  more  than  to  indicate  these  approximately,  as  so 
much  depends  upon  local  circumstances  appertaining 
to  the  site  and  the  amount  of  piping,  cabling,  &c.,  that 
may  be  required.  As  a  very  rough  guide,  the  accom- 
panying chart  has  Iseen  prepared,  and  from  this  it 
will  be  seen  that,  for  true  comparisons,  the  interest 
upon  the  additional  capital  involved  in  the  case  of 
gas  engines  should  be  set.  off  in  favour  of  the  electric 
motor."  Take  a  20-h.p.  machine,  for  example.  The 
chart  shows  that  while  a  motor  fixed  would  cost  about 
C60,  a  gas  engine  of  equal  output  would  cost  nearly 
double,  and  a  ..^uction-gas  engine  and  producer  about 
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3i  times  as  muoh.  The  town-gas  engine  should 
therefore  be  debited  with  £6  per  annum  as  additional 
standing  oharges  to  cover  higher  depreciation  and 
interest,  while  the  suction-gas  plant  sho\ild  he  debited 
w-ith  an  additional  £15  for  the  same  reason. 

This  is  tantamount  to  saying  that  much  depends 
upon  the  average  or  mean  load  that  will  prevail  dur- 
ing the  period  of  work,  and  whether  the  amount  likely 
to  be  saved  by  tJie  more  economical  plant  will  in  fact 
result  in  an  actual  saving  of  money,  all  things  con- 
sidered. The  amount  of  power  required  upon  more 
or  less  rare  cases  of  emergency  must  also  be  taken 
into  account,  for,  while  the  maximum  power  of  a  gas 

Cost  ir>  pocinds .    erectt.d  ar>d   set  to  worK. 

-       20    to   60     80    100  200  3O0 


CH.4RT     SHOWING     COMPARATIVE     INSTALLATION     CoSTS 

OF  Town  Gas,  Suction  Gas  and  Electricity 
Power  Plants. 

engine  is  inelastic,  an  electric  motor  can  deal  with 
overloads  for  short  or  long  periods  without  distress. 
There  are  a  number  of  other  important  considerations 
to  which  careful  attention  has  to  l>e  given,  but  to 
attempt  to  cover  all  these  in  the  present  paper  would 
limit  its  scope  and  prevent  discussion  of  other  matters 
more  germane  to  the  subject  with  which  it  is  par- 
ticularly concerned.  In  existing  power  plants,  how- 
ever, it  should  be  recognised  that,  as  long  as  a  reason- 
ably efficient  motor,  either  gas  or  electric,  is  already 
installed,  its  commercial  value  as  it  .stands  must  enter 
into  all  calculations  either  in  resi>6ct  of  its  retention 
or  the  amount  of  money  that  it  may  realise  in  the 
ojKjn  market. 

Coming  now  to  tlie  cost  of  operation  of  suction-gas 
engines  and  producers,  it  can  be  stated  that  from  a 
large  number  of  plants  of  this  type,  operated  under 
every-day  working  conditions,  and  including  all 
wastage  due  to  stand-by  lois.ses  and  unutilisable  por- 
tions of  fuel  supplied,  about  2  lb.  of  anthracite  are 
required  to  generate  the  equivalent  of  one  electrical 
unit  of  energy. 

On  this  basis,  and  referring  only  to  fuel  cost,  elec- 
tricity at  Id.  per  unit  would  be  equivalent  to  anthra- 
cite at  56s.  per  ton.  As  a  matter  of  fact,  with  proi>er 
debits  for  water  consumed  for  steam  raising,  washing. 
&c.,  repairs,  and  attendance,  experience  with  plants 
under  ordinary  conditions  as  to  mean  output,  &c., 
indicates  that  the  average  cost  of  generating  one  imit 
of  electricity  with  suction  gas  engines  and  plants  does 
not  fall  far  short  of  -756..  per  unit  when  overhead 
charges  are  also  taken  into  account,  with  anthracite 
at  34s.  per  ton.  In  other  words,  while  the  cost  of 
fuel  is  only  about  -STSd.  per  unit,  the  other  expenses 
usually  amount  to  about  as  much  again.  These  are, 
of  course,  rough  figures,  but  will  probably  be  of  some 
little  value  for  comparative  purposes  when  it  is 
desired  to  know  the  relative  costs  of  different  forms 
of  power  supply  for  factory  purposes. 


CRYSTAL  PALACE  SCHOOL  OF  PRACTICAL 
ENGINEERING. 


Whitened  Lamp-posts  in  Hammersmith — As  lanip- 
post.s  cauitot  be  seen  very  well  at  night.  Hammer- 
smith Borough  Council  are  having  them  painted 
white.    Red  lights  are  to  be  jjlaced  on  street  refuges. 

Lack  of  Houses  at  Rugby. — In  reply  to  an  appli- 
cation from  the  Rugby  Urban  Council  for  a  loan  for 
housing  purposes,  the  Local  Government  Board  say 
they  regret  they  would  not  be  able  at  the  present  time 
to  sanction  a  loan  for  working-class  dwellings  unless 
it  were  shown  that  their  immediatxi  provision  was 
urgently  necessaiy  in  connection  with  war  require- 
ments. The  council  have  decided  to  approach  the 
Local  Government  Board  on  the  subject  again,  point- 
ing out  that  the  houses  are  urgently  needed  for 
munition  workers. 


The  129th  '•  Certificate  Day  "  of  this  school  was 
celebrated  on  the  22nd  inst.,  in  the  school  lecture 
theatre,  the  chairman  on  this  occasion  being  Mr.  Percy 
Griffith,  M.iNST.c.E.,  f.g.s.,  president-elect  of  the 
Society  of  Engineers. 

The  list  of  awards  having  been  read  by  the  vice- 
principal  (Mr.  Maurice  Wilson,  assoc.m.inst.c.e.),  the 
chairman  said  that  he  had  been  requested  to  make 
a  few  remarks,  particularly  to  the  students,  before 
presenting  tlie  certificates  and  other  awards.  He  first 
referred  to  the  fact  that  he  had  himself  been  a  student 
at  the  school  thirty-three  years  ago,  and  was  very 
]!roud  to  think  tJiat  the  progress  he  had  since  made  in 
the  profession  was  sufficient  to  induce  the  principal 
to  invite  him  to  preside  on  this  occasion.  He  was,  he 
understood,  the  first  old  student  who  had  been  so 
honoured,  and  although  he  himself  had  serious  doailits 
whether  this  honour  was  deserved,  he  was  bound  to 
accept  the  principal's  decision  on  the  point,  and  was 
therefure  only  too  proud  to  accept  the  invitation. 

Referring  to  the  school,  he  remarked  ujjon  the 
peculiar  associations  attaching  to  the  Crystal  Palace 
and  the  various  organisations  attached  to  it.  It  was 
at  the  present  time  worth  while  to  recall  the  fact  that 
tliis  magnificent  structure  was  erected  in  the  first 
instance  as  a  Temple  of  Peace,  and  on  its  inaugura- 
tion in  1851,  the'  prevailing  tho'ught  appeared  to  be 
that  the  rapid  development  of  industrial  arts  and 
sciences  would  bring  about  an  absolute  cessation  of 
war.  The  usC'  to  which  the  Palace  was  now  being 
put  was  a  sad  and  striking  commentary  on  the  fallacy 
of  such  ideals;  this  was,  he  thought,  well  illustrated 
l.iy  the  use  of  glass  (a  tnie  type  of  fragility)  in  its  con- 
struction. Nevertheless,  it  was  also  constructed  of 
iron,  tlie  type  of  stability  and  permanence,  and  he 
hoped  the  future  history  of  the  Palace  and  the  School 
would  ultimately  prove  the  stability  and  permanence 
of    the  peaceful  arts. 

Addressing  the  students,  the  chairman  reminded 
them  that  tliough  their  parents,  in  sending  them 
there,  intended  them  to  advance  their  own  jirospects, 
they  should  realise  that  they  had  a  nobler  purpose  to 
fulfil;  they  were  entering  an  honourable  profession, 
and  it  was  their  duty  to-  maintain  the  honour  of  that 
profession;  they  also  had  to  maintain  the  honour  of 
the  school,  both  now  and  in  the  future. 

This  was  the  least  they  could  do,  bearing  in  mind 
the  training  they  had  received  there.  The  scliool  had 
always  been  unique,  not  only  in  its  associations,  but 
in  its  methods.  These  were  based  upon  paternal  and 
personal  attention  on  the  part  of  the  principals.  In 
the  larger  colleges  such  personal  attention  was  out  of 
the  question,  but  the  Crystal  Palace  School  was  essen- 
tially a  school  of  practical  engineering,  and  the 
students  received  constant  personal  and  practical 
assistance  from  the  principals  and  the  staff. 

The  chairman  then  distributed  the  certificates 
awarded  to  the  students  for  their  term's  work,  also 
the  "  Wilson  "  premium  awarded  to  Mr.  C.  L.  L.  C. 
Brock  for  his  paper  on  "  Railway  Bridges,"  read 
before  the  Crystal  Palace  Engineering  Society.  The 
n'.edal  awarded  to  the  students  who,  having  com- 
pleted the  full  course  of  three  years  at  the  school, 'and 
having  in  every  case  been  placed  not  lower  than  third 
in  order  of  merit,  was  then  presented  to  Mr.  M. 
Kesvani,  an  Indian  student,  to  whom  the  chairman 
addressed  a  few  words  of  congratulation  and  advice. 

The  principal  (Mr.  .J.  W.  Wilson,  m.inst.c.e.)  then 
gave  an  explanation  of  the  future  prospects  of  the 
school,  arising  from  the  transfer  of  the  Palace  to 
National  Trustees.  He  said  that  at  the  moment  it 
seemed  probable  that  at  the  end  of  next  term  the 
school  would  be  compelled  to  remove  from  its  old 
home  in  the  South  Tower  and  find  new  quarters  out- 
side the  Palace  precincts.  He  was,  however,  pre- 
pared to  face  this  contingency,  and  asked  for  support 
in  carrying  on  the  school  under  the  new  conditions. 

The  Mayor  of  Wand.sworth  proposed_  a  vote  of 
thanks  to  the  chairman,  which  was  heartily  accorded, 
and  in  acknowledging  this  Mr.  Grifiith  pointed  out 
the  desirability  of  parents  sending  their  boys  to  the 
school  at  an  earlier  age  than  was  usual,  so  that  by 
the  time  they  reached  military  age  they  would  be 
prepared  to  take  up  any  of  the  technical  branches  of 
the  Service,  in  which  the  conditions  of  modern  war- 
fare offered  such  splendid  opportunities. 


The  Crystal  Palace  School  will  commence  its  130th 
term  on  January  5th. 
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MOTOR  TRACTION  AT  CHISWICK. 

A   SPECIAL    TYPE   OF   STEAM   WAGON. 

The  luban  clistrict  oi  Chiswirk  have  recently  piu- 
chased  two  of  the  Yorkshiiv  Cuiiiiiu'vcial  Motut 
Compauj's  4-ton  steam  wagons. 


factory,  and  they  eventually  found  their  way  to  South 
Africa. 

The  present  engineer,  Mr.  Willis,  advised  the  council 
to  adopt  petrol  motors  for  this  purpose  in  preference 
to  steam,  but  owing  to  the  majority  of  the  best  petrol 
motor  manufacturers  being  unable  to  guarantee 
delivery,  and,  furtiiei-,  owing  to  the  serious  difficulty 
in  obtaining  horses,  the  council  decided 
to  purchase  the  two  steam  wagons  from 
the  Yovksliire  Commercial  Motor  Com- 
pany, the  first  of  their  kind  made  for 
.  this  class  of  municipal  work. 

The  engineer,  in  his  report  to  the 
council,  also  rather  favoured  horse 
traction  in  small  districts,  but  he  was 
of  opinion  that  motor  traction  should 
prove  economical  for  road  watering  and 
gully  emptying,  but  not  for  the  majority 
of  municipal  services  in  small,  compact 
districts. 


iri.i.v   i-MPTViNc;   App\katvs  on   LiirswuK   8tk.\m    WMiON 
Fitted  with  Ordinary  Slop  Body. 


Owing  to  the  ex- 
tremely flat  cha- 
racter of  the  dis- 
trict, the  :iii-h.\). 
type  of  engine  and 
gearing  was  adopted 
as  being  ample  for 
the  needs  of  the  dis- 
trict, but  the  rear 
a.vle  was  calculated 
for  a  4-ton  to  .5-ton 
load. 

A  somewhat 
special  type  of  body 
has  been  adopted,  it 
being  extremely 
low,  the  uppermost 
portion  measuriiii' 
4  ft.  6  in.  from  tli- 
road  level,  thu- 
elLminating  a  gna' 
deal  of  labour  in 
loading. 

There  is  also  a 
very  large  capacity 
for  wet  slop,  and  a 
patent  vacuum  gully 
emptying  appa- 
ratus,       specially 

designed  by  the  engineer  to  the  com- 
pany, in  accordance  with  the  require- 
ments of  Mr.  Edward  Willis,  the 
council's  engineer,  and  the  adaptation  of 
this  to  the  slop  van  and  materials  body 
entirely  eliminates  the  necessity  for  the 
large  vacuum  tank  body. 

Some  such  arrangement  as  the  present 
seems  especially  useful  for  small  districts, 
where  the  gullies  would  not  be  sufficient 
in  number  to  warrant  a  special  machine 
being  kept  for  the  puqiose  of  emptying 
them,  and  the  apparatus  is  proving  so 
successful  in  Chiswick  and  Bradford  that 
the  company  have  already  protected 
themselves  by  patenting  it. 

There  is  also  a  detachable  S.50-gallon 
wator-van  body,  with  American  pattern 
sprinklers,  and  a  9-in.  valve  for  sewer 
flushing. 

The  vehicle  when  loaded  normally 
travels  at  from  8  to  12  miles  per  hour, 
but  is  quite  capable  of  doubling  this 
speed  should  the  necessity  arise. 

Tt  was  in  1897  that  Chiswick  first 
adopted  steam  tractors,  but  these  were 
sold  as  not  proving  commercially  satis- 


Slop  Body  in  Tipped  Position. 


Porthcawl  New  Main  Drainage  Works. 

— Tile  new  main  drainage  works  of  the 
Porthcawl  Urban  District  Council  were 
formally  opened  last  week.  The  cost  of 
tlie  scheme  was  approximately  £8,000  and 
the  works  were  designed  and  supervised 
by  M  r.  Midgely  Taylor.  The  contractors 
fur  tlie  M-w.-rage  works  were  Messrs.  Tom 
NVill^insnn  .V   Co..   Poole. 

Road  Damage  by  Studded  Wheels  of 
Locomotives. — A  case  in  which  the 
Stulfindshire  County  Council  were  the 
|iruhc<  utors  was  heard  at  the  Newcastle- 
undcr-Lyme  Police  Court  on  Tuesday, 
when  Joseph 
Carter,  Betley 
Common,  was  fined 
£:i  7s.,  including 
advocate's  fee,  for 
using  a  locomotive 
on  the  highway, 
the  driving  wheels 
of  which  were  shod 
with  studs.  Mr. 
K.  H.  Breton,  who 
appeared  for  the 
prosecution,  said 
the  section  of  the 
1 1  i  g  h  v/  a  y  s  and 
Locomotives 
Amendment  Act 
under  which  the 
jiroceedings  were 
taken  provided  that 
the  driving  wheels 
should  be  cylin- 
drical and  smooth- 
soled.  A  consider- 
al)l<'       aiiiiiunt        of 

''Ay    V 1(1   have 

h.  hr  s|"'iil  in  re- 
pairing the 
damaged  road. 


Chiswick  Steam   Wagon  Fitted  with  8.30-Gallon    Wateii  Body. 
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Assistants'  and  Students'  Section. 

CoNDCCTBD  BT  SYDNEY  G.  TURNER,  assoc.m.inst.c.k. 


All  communications  in  regard  to  this  page  must  he 
addressed  to  The  Editor,  St.  Bride's  House,  24  Bride^lane, 
Fleet-street,  E.G.  Envelopes  must  be  marked  "Assistants' 
Section"  in  the  top  left-hand  corner.  Correspondents  are 
invited   to  submit   qtiestions  for  consideration  and  answers 

THE  MONTHLY   PREMIUM. 

The  following  books  have   been  chosen   in  respect 

of  the  premium  for  November:  — 

By   Private   B.   Knight,   of   Newport,    "  Roofs   and 

Bridges,"    Part    I.,    by    Merriman    and   Jacoby 

(Chapman  &  Hall),  and 

By  Mr.  J.  G.  Wilkin,  of  Downpatrick,  "  Drainage 

and  Sanitation,"  by  E.  H.  Blake  (Batsford). 
Both  books  have  been  duly  sent  and  acknowledged 
by  the  recipients. 

QUESTIONS. 
This    week    answers    are    invited    to    the    following 
questions:  — 

519.  Mechanics Define    the   terms    "force"    and 

"work  done  by  a  force."  What  are  the  units  of 
force  and  work  as  adopted  by  engineers  in  this 
country  ?  State  the  relations  between  the  gravitation 
and  absolute  units  of  force  and  work,  and  say  why 
the  latter  vmits  are  so  desirable  for  many  scientific 
purposes.    ("  Student.") 

520.  Properties  of  Materials — Compare  the  pro- 
perties of  wood  and  steel  as  regards  the  use  of  these 
materials  for  beams.    (.T.   E.) 

521.  Mechanics What  fraction  of  the  weight  of 

a  body  is  required  to  keep  it  from  flying  oft  the 
earth's  surface,  at  the  equator,  supposing  the  equa- 
torial radius  of  the  earth  to  be  4,000  miles,  and  that 
it  makes  one  complete  revolution  on  its  axis  in  a 
solar   day    of    twenty-four    hours  ?    (H.  P.  H.  M.) 

522.  Laundry  Design. — A  laundry  is  required  for 
a  temporary  boys'  hostel  accommodating  '400  boys. 
The  laundry  to  "be  constructed  of  4-in.  by  2-in.,  &c., 
timber,  weather-boarded  outside  and  lined  with 
asbestos  sheets  inside.  Provision  to  be  made  for 
drying-room,  iron-room,  wasli-house,  engine-room, 
coals,  &c.  The  laundry  to  contain  washing  machine, 
wringing  machine,  m^angling  machine,  &c.,  and  an 
engine  to  drive  macliines,  with  boiler-house.  Give 
plan,  elevations  and  sections  of  a  suitable  laundry, 
with  sizes  of  machines.    {."  Ajax.") 

523.  Theory  of  Structures.— Explain  Bow's  method 
of  lettering  a  system  of  forces,  and  give  one  or  two 
examples  as  applied  to  framed  structures. 


[The  Editor  is  at  all  times  glad  to  hear  -from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding   the   Rfionthly   Premium.] 

RiPLIES   TO   QUESTIONS. 

517.    Venturi    Meter.  —  Describe,   with    sketch,   the 

construction  of  the  Venturi  meter,  and  explain  the 

hydraulic     principles      on      w'hich      it      is     based. 

("  Hydraulics.") 

The  Venturi  meter  consists  of  two  conical  tubes 
connected  by  a  short  cylindrical  portion  known  as 
tlie  throat.     The  general  arrangement  is  shown  in 


DiAGR.IMMATIC     SKETCH     OF     VeNTURI     MeIEE. 

the  sketch.  The  meter  is  placed  horizontally  in  a 
line  of  piping,  the  two  ends  being  of  the  diameters 
equal  to  that  of  the  piping.  All  the  junctions  with 
the  pipe  line,  and  also  at  the  throat,  are  annular 
chambers,   connected  with  the  pipe  by  holes  bored 


to  the  questions  which  appear.  For  the  contributions  con- 
sidered to  be  the  most  meritorious,  one  or  -more  premiums 
in  books  will  be  awarded  monthly.  Diagrams  must 
be  drawn  to  scale  on  separate  sheets,  ready  for 
reproduction. 

through  its  tliickness.  Pressure  tubes  are  connected 
to  the  annular  chamber  at  the  throat  and  to  one 
or  both  of  the  chambers  at  the  bases  of  the  caves. 
These   are  connected   to   some  form  of  differential 


Metek  as   Constructed. 

gauge,  or  an  integrating  and  recording  apparatus, 
as  figured  in  the  catalogues  of  Messrs.  Kent  &  Co. 

If  H  and  H,  be  the  differences  of  pressure  head  at 
the  throat  and  large  ends  A    and  C    respectively. 


V 

—    pressure  head  at  ilimat 
w    ' 

^        „         „         ..         A 


a   area  of  throat  B 

"i       I)       P'P6  at  A 

"2       .,  ..       C        ^         „         „         „         C 

Q  quantiry  of  water  flovring  in  cubic  ft.  per  sec. 
r    velocitv  at  throat 


H    =    f   _  ^ 
H    =  l2  _  Hi 

p  V- 

Assuming  now  Bernoulli's  tlieorem  that   —  -h    —   +   Z 

w         -^g 

coustant  for  all  sections  of  the  stream, 

■     P.+  l!  =  Ii-  +  _^=  ±1 
MI       2g        w         2g        w 

Z  being  constant  in  this  case. 
We  have  seen  that  H  =  — — -         .'.  from  above 

H  =  '■" 

Tlie  velocitv  v  ■ 


~0 
Q     andr,=  ^ 


Q  = 


=  ^2; 


i/H 


The  discharge  is  proportional  to  v'  H.  where 
H  is  the  difference  of  pressure  head  between  A  and 
the  throat.  By  similar  reasoning  it  can  be  proved 
to  be  proportional  to  \/H,  where  H,  is  the  differ- 
ence of  pressure  head  between  C  and  the  throat. 

In  actual  practice  it  is  found  that,  due  to  eddy 
motion  and  friction  through  the  meter,  a  constant  K 
has  to  be  inserted  in  the  above,  so  that 


Q  =  K 


—  a-    » 


K  varies  from  0'9494  to  1'3.583  depending  upon  H. 

The  object  of  enlarging  the  pipe  from  B  to  C  more 
slowly  than  it  was  diminished  from  A  to  B  is  to 
reduce  eddy  motion  as  much  as  possible  in  changing 
the  velocity  energy  at  B  to  pressure  energy  at  C. 

For  the  details  of  construction  of  the  integrating 
apparatus  and  the  recorder,  the  querist  is  referred  to 
the  catalogue  of  Messrs.  Kent,  of  High  Holborn, 
and  to  the  paper  of  Mr.  Clemens  Herschell  to  the 
Canadian  Society  of  Civd  Engineers  in  1902. 


December  31.   191  "i. 
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Tensile  strain  = 


518.  Strength  of  Materials.— Explain  clearly  the 
meaning  of  the  terms  (o)  stress,  Q>)  strain,  (c)  modulus 
of  elasticity.  What  is  the  relation  between  them  ? 
Stress. — When  force  is  applied  to  a  body  so  as 
to  produce,  or  to  tend  to  produce,  an  alteration  in 
shape  of  the  body — i.e..  elongation,  compression, 
bending,  twisting,  &c. — ^there  is  a  resistance  or  re- 
actionary effect  produced  on  the  particles  of  tlie 
material  of  the  body  to  such  force.  This  resist- 
ance is  called  stress.  The  "  intensity  of  stress," 
or  "  stress,"  as  it  is  generally  called,  on  any  given 
section  of  a  body  is  the  total  force  acting  normal 
to  the  section,  divided  by  the  area  of  such  section, 
or  it  is  the  amount  of  force  jier  unit  area.  It  is 
generally  exjiressed  in  lbs.  or  tons  per  square  inch. 
Strain. — When  force  is  applied  to  a  body,  or,  as 
above  defined,  the  body  is  placed  in  a  state  of 
stress,  so  as  to  produce  an  alteration  in  the  form 
or  shape  of  the  Iwdy,  such  alteration  is  called  the 
strain.  It  is  expressed  as  the  elongation  or  dimi- 
nution per  unit  of  length,  as  follows:  — 
Increase  of  length 
Original  length 

„  ...  Diminution  of  length 

Comprefsive  strain  = „  .   . — r-; r^ — . 

Unginal  lengtli. 

If  a  material  be  subjected  to  a  tensJle  stress  it 
will  be  increased  in  length,  such  increase  being 
directly  pro])ortional  to  the  amount  of  stress.  This 
rule  only  holds  good  to  a  certain  limit,  called  the 
limit  of  elasticity,  and  up  to  this  point,  if  the  stress 
be  released,  the  material  will  go  back  to  its  original 
.shape  and  dimensions.  Beyond  the  limit  of  elas- 
ticity the  increase  in  length  of  the  material  is 
greater  than  what  it  is  up  to  this  point,  for  the 
same  increase  in  stress,  and  if  the  stress  is  re- 
leased the  material  will  not  go  back  to  its  original 
dimensions,  but  what  is  called  a  "permanent  set" 
will  take  place.  Modulus  of  Ela.sticity. — As  above 
stated,  up  to  the  limit  of  elasticity,  the  amount  of 
strain  in  .a  material  is  directly  proportional  to  tlie 
stress,  such  proportions,  of  course,  varying  with 
each  material,  and  therefore  the  ratio  of  stress  to 
.strain  is  a.  constant  quantity.  This  ratio  is  called 
the  modulus  of  elasticity,  and  is  expressed  as 
follows:  — 

Morluliis  of  elasticitv  —  -5 — 

Strain 

„,,  ,      .        /Increase  in   length \  , 

When    strain    ( — )    equals 

\  Originnl  length  / 
or,  in  other  words,  when  a  material  has  been 
stretched  to  double  its  original  length,  the  modulus 
of  elasticity  will  equal  the  stress;  therefore,  the 
load  necessary  to  increase  a  material  to  double  its 
original  length  equals  the  modulus  of  ela.sticity. 
In  the  case  of  moat  materials  the  elastic  limit 
would  be  reached  long  before  the  increase  in  length 
would  be  an  amount  equal  to  the  nri'jiiifil   lengtli  of 


the  inaterial ;  therefore  the  value  of  the  modulus  of 
elasticity  is  purely  an  imaginary  value.    ("  Munt.") 


unity. 


I'he  following  definitions  are  taken  from  Riving- 
ton's  "  Notes  o_n  Building  Construction."  Part  IV. : 
(o)  Stress — "  When  a  foi'ce  acts  upon  a  structure  or 
piece  of  material  it  produces  an  alteration  of  form, 
or  strain,  which  may  be  merely  temporary,  lasting 
only  while  the  force  is  applied,  or  it  may  be  per- 
manent, or  may  eventually  end  in  rupture.  This 
alteration  of  form  calls  out  a  resistance  in  the  internal 
structure  of  the  material,  which  is  called  tlae  stress 
upon  the  body."  Thus,  if  a  tie-bar  of  section  a 
square  inches  sustains  a  pull  of  P  lbs.,  and  we  con- 
sider it  cut  by  an  imaginary  plane  perpendicular  to 
the  axis,  dividing  the  bar  into  two  parts,  then  at 
this  section  the  one  portion  exerts  a  pull  on  the 
other  portion,  wliich  just  balances  P,  and  is  there- 
fore equal  and  opposite  to  it.  The  average  force 
exerted  per  square  inch  of  section  is — 
P_ 
^  ~  a 
and  this  value  p  is  the  mean  intensity  of  ten.sile 
stress  at  this  section.  (6)  '  Strain  is  the  alteration 
in  the  shape  of  a  body  produced  by  a  stress."  If 
a  tie-bar  is  of  a  length  I  inches,  and  after  tlie  appli- 
cation of   a  stress  it  measures   (I  +  S.l)   inches,   the 

.  .  SI 
strain  is  -7-  The  strain  is  obviously  equal  numeri- 
cally to  the  stretch  per  unit  length,  (c)  Modulus  of 
elasticit,y — Hook's  law  states  that  within  the  elastic 
limits  the  strain  produced  is  firoportional  to  the 
stress  producing  it,  and  modulus  of  elasticity  may 
lie  defined  as  "a  number  representing  the  ratio  of 
the  intensity  of  the  stress  (of  any  kind)  to  the  in- 
tensity of  the  strain  (of  the  same  kind)  produced  by 
that  stress,  as  long  as  tlie  elastic  limit  is  not 
passed."  From  the  definition,  the  relation  exist- 
ing between   the  above  terms   is — 

Intensity  ot  stress 

Intensity  of  strain 

p  VI 

or  s,    —    ..  3,    =   E 


=   Modulus  of  elasticity 


>rd 


strain 


i]r 


At  one  tin)e  the  w( 
used  insteail  of  tlir  unnl  >l 
of  tension.  <niii|,ir--i(iii.  .v 
in  many  tre.il  im's  ..11  aiipln 
the  higli  aulliority  of  the 
best  writers  on  the  subject  use  the  word  "  stress  " 
to  signify  the  forces  acting  upon  a  body,  and  the 
word  "  strain  "  to  mean  the  alteration  in  shape  that 
takes  place  under  the  action  of  those  stresses. 
(J.  G.  W.,  Ddwitpalrick.) 


was  generally 
iinir  the  forces 
..  nihl  ii  I-  -till  so  used 
I  iin'ihaiihs  ;  hut,  under 
late  Prof.   Rankiue,  the 


INSTITUTION   OF   MUNICIPAL   AND   COUNTY 
ENGINEERS. 

NEXT   YEAR'S    PRESIDENT. 

Mr.  John  S.  Brodie,  m.inst.c.e.,  borough  engineer 
and  surveyor  of  Blackpool,  whose  nomination  as  presi- 
dent of  the  Institution  of  IMunicipal  and  County  Engi- 
neers for  1916-17  was  announced  in  our  issue  of  last 
week,  commenced  his  professional  career  as  pupil 
under  the  late  Mr.  John  A.  Harrison,  of  Newcastle- 
on-Tyne,  and  was  engaged  by  him  on  the  Newcastle 
and  Gateshead  water  supply,  the  Scotswood,  Newbum 
and  Wylam  Railway,  and  other  work.  He  was  after- 
wards civil  engineering  assistant  with  the  Consett  Iron 
Company,  co.  Durham,  and  carried  out  there  import- 
ant sewerage  and  railway  work. 

After  being  for  upwards  of  seven  years  engineering 
assistant  to  the  Health  Department  of  the  City  of 
Liverpool,  Mr.  Brodie  was  appointed  in  1884  borough, 
water,  and  harbour  engineer  to  the  Corporation  of 
Whitehaven,  and  in  that  caiiacity  carried  out  extensive 
additions  to  the  water  supply,  harbour  works, 
M'V.erage  and  electricity  works.  He  has  occupied  his 
|(ii>(iit  position  since  1900. 


Lady  Volunteers  for  Road  Sanding. — In  the  course 

of  the  1.1-1  nil'  I  iML,'  of  the  Chislehurst,  Kent,  Urban 
Distrirt  I  Mil  III  il,  I  ill-  acting  surveyor  reported  that  six 
ladies  hail  \  uliiiitiived  to  assist  with  the  work  of  sand- 
ing the  roads  during  frost,  and  arrangements  had 
been  made  to  place  sand  at  convenient  spots  for  use 
by  them  whenever  necessary. 
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of  the  Term  "  Domestio  Piirposes 
General  and  Private  Water  Aots. 

INSTITUTION   OF  WATER   ENGINEERS'   DISCUSSION. 


in 


A  long  and  iiiterestiaig  discussion  followed  tlie 
reading  'at  the  recent  winter  general  meeting  of  the 
Institution  of  Water  Engineers  of  the  ^japer  on  tlie 
alKJve-nientioned  subjiect  prepared  jointly  by  Mr. 
A.  B.  E.  .Blackl)urn  (Sunderiand)  and  Mr.  Percy 
Griffith  (WestniiiLster).  Tlie  full  text  of  the  contri- 
bution was  given  'in  our  issue  of  the  17th  inst. 

Mr.  H.  AsHTON  Hill  (South  Staffordshire  Water 
Company)  said  he  had  made  a  few  notes,  tlie  first 
of  which  had  reference  to  the  author's  statement : 
■'  Nevertheless,  it  may  fairly  he  asked  whether  it 
is  not  time  to  reconsider  the  whole  question  of 
domestic  charges  on  its  merits,  and  devise  some 
method,  fi^rst,  of  limiting  the  application  of  the 
term  'domestic  purposes;  '  and,  secondly,  of  adjust- 
ing, if  necessary,  the  rates  of  charge  as  between 
'  domestic  '  and  '  non-domestic  '  user."  But  how 
were  they  to  do  it  ?  It  was  dealt  with  tomewhat 
later  in  th«  pai>er_,  where  it  was  said  that  it  would 
be  necessary  for  each  undeiiakmg  to  get  what  they 
wanted  liy  Parliamentary  Bill,  or  get  an  ^amendment 
of  the  Model  clause.  It  seemed  to  him  one  direction 
in  which  they  would  like  to  advance  the  subject  was 
as  to  how  it  was  to  be  done.  With  regard  to  this 
point,  he  was  reading  as  he  came  to  the  meeting  a 
document  issued  by  Mr.  GrifRth  some  time  ago  which 
put  that  point  of  the  subject  very  clearly.  His  next 
point  had  reference  to  the  statement  of  "  what 
quantity  of  water  and  what  specific  uses  oi  water 
are  to  be  considered  as  essential  to  health ;  "  and 
the  further  statement  a.s  to  the  engineer  being  able 
definitely  to  calculate  his  liabilities,  both  in  regard  to 
quantity  and  quality.  They  knew  what  difficulty  the 
Royal  Commission  on  Sewage  Disposal  had  had  in 
trying  to  find  a  standard  for  sewage,  and  he  fancied 
they  would  have  the  same,  if  not  a  greater,  difficulty 
in  adopting  a  standard  for  water.  As  to  the  liability 
as  to  quantity,  if  they  began  to  talk  about  that  it 
meant  putting  on  meters.  The  disadvantages  of 
metering  domestic  supplies  universally  in  this 
country  had  been  recognised,  and  it  bad  been  gene- 
raUy  agreed  that  it  was  cheaper  to  waste  a  great 
deal  of  water  than  go  to  the 

EXPENSE    AND    INCONVENIENCE    OF    ADOPXING     METERS. 

As  to  the  consiimers'  .point  of  view,  the  authors 
said  the  individual  consumer  must  be  prepared  to 
pay  his  fair  share ;  but  he  did  no"t  do  sO'  at  present . 
Now  the  poor  man  got  a  great  deal  of  water  at  a 
very  small  charge,  while  the  rich  man,  who  probably 
did  not  get  more  water,  paid  a  goad  deal.  He  did 
not  sujipose  they  wanted  to  disturb  that  ijrinciple, 
■  and  he  did  not  know  whether  that  was  what  the 
authors  meant.  Under  the  beading  of  "  The  Engi- 
neer's Point  of  View,"  the  subject  of  trade  supplies 
was  dealt  with,  and  at  the  time  the  paper  came  to 
him  he  had  just  considered  a  case  which  he  might 
give  as  an  illustration.  It  was  the  case  of  a  works 
which  already  had  two  metered  supplies.  Formei-ly 
these  supplies  were  not  metered,  las  it  was  held  at 
the  time  that  they  were  for  domestic  purposes — for 
drinking  purposes  foir  tlie  work  people.  All  the  water 
the  work  people  wanted  for  manufacturing  purposes 
they  got  from  a  canal.  "  However,  subsequently  the 
two  supplies  were  metered.  The  i^resent  application 
was  to  lay  a  fire  main  into  the  works,  and  further 
to  take  a  service  pipe  from  the  end  of  the  fire  main 
for  another  drinking  supply.  The  firm  questioned 
his  company's  right  to  make  the  demands  they  made, 
and,  indeed,  they  might  have  read  the  paper,  for  it 
was  seldom  anyone  tackled  them  in  the  way  they 
did.  Tlieu'  solicitor  came  to  see  him,  and  he  was 
able  to  satisfy  him  in  the  usual  way.  (Laughter.) 
He  had  never  found  any  of  the  difficulties  which 
were  spoken  of  in  the  paper.  He  found  it  quite  easy 
with  the  present  law.  He  explained  to  the  lawyer 
that  if  one  could  not  get  a  thing  one  way.  one  got  it 
another  if  one  had  the  power.  Why  should  they 
try  and  restrict  themselves  when  they  knew  that 
consumers  were  well  able  to  look  after  themselves. 
When  they  went  to  Parliament  other  people  were 
well  able  to  look  after  their  interests,  and  why  should 
they  as  water  undertakers  go  to  meet  them  half  way  ? 
Let  well  alone — water  well.  (Laughter.)  Well,  in 
the    particular    case   he    was    referring    to     he     was 


tackled  a.-^  to  the  mainteniuice  of  the  fire  main,  and 
got  them  to  agree  to  his  doing  the  work,  for  which 
they  would  pay~tliey  coidd  not  open  the  ground, 
and  his  company  could.  They  then  wanted  to  know 
why  they  could  not  have  the  service  pii>e  at  the  end 
of  the  main  without  a  meter,  and  he  told  tliem  they 
couldn't,  and  that  was  the  end  of  ct.  (Laughter.)  The 
autliors  referred  to  the  question  of  metering  supplies 
for  Mon-dome.-'tic  purposes  and  leaving  the  other  sup- 
plies unmetered,  but  they  had  to  remember  that 
there  were  .some  people  who  under  such  circum- 
stances would  give  a  preference  to  the  iinmetcMd 
supply.  They  liad  known  and  heard  of  such  cases. 
He  hoped  it  would  not  be  thought  he  was  unduly 
criticising  the  jjaper,  because  he  really  felt  they 
were  g]-eatly  indebted  to  the  authors  for  taking  the 
trouble  they  had  and  ijutting  tlie  matter  in  the  light 
they  had,  but  it  was  only  by  criticism  and  by  state- 
ments of  their  own  experience  that  they  could  go 
forward.  The  authors  spoke  of  the  needless  multi- 
|jKcalin.ii  of  lavatories  and  other  -sanitary  conveni- 
ences in  private  residences,  and  he  hardly  knew 
what  was  meant.  If  a  man  liked  to  have  a  water- 
closet  for  each  floor,  and  one  for  the  servants,  and 
one  ill  the  yard  for  his  gardener,  he  did  not  know 
whether  they  were  to  restrict  him  to  only  having 
one.  He  had  a  note  with  regard  to  the  statement 
under  the  heading  of  "  Main  Objects  in  View,"  in 
niiich  reference  was  made  to  a  sysitem  or 
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which  would  be  equitable  as  between  different 
classes  of  consumers.  He  knew  there  were  dif- 
ferent principles  vv^ith  regard  to  charges  for  water, 
and  one  was  to  get  as  much  as  they  could  and  give 
as  little  as  they  could.  Another  ijrinciple  in  esti- 
mating these  charges  was  to  take  a  fair  view  of  the 
probable  quantity  of  water  wliicli  would  be  used, 
and  then,  laccording  to  the  scale  of  chai'ges,  if  it 
was  a  meter  supply,  give  that  much  water  for  a 
certain  sum  and  charge  for  anything  registered  by 
the  meter  over  and  above  that  amount.  There  was 
a  system  with  which  be  was  familiar,  altliough  he 
did  not  liuow  if  it  generally  obtained,  where  the 
difficulty  was  overcome  in  this  way.  Supposing  they 
had  a  combined  supply  to  a  house  tO'  which  was 
attached  a  use  for  water  which  was  not  domestic, 
and  sui>posing  that  house  was  rated  at  £100  a  year, 
if  it  was  not  an  expensive  town  for  water  the  water 
rate  might  be  £5  on  that.  There  might  be  other  use 
for  water  on  the  iiremiscs  which  might  amount  to 
£■10  a  j'ear.  Then  they  would  take  the  two  figures 
together  and  say.  first,  they  must  be  sure  of  the 
rateable  value  they  were  entitled  to.  In  other 
words,  they  must  have  the  £5,  and  then  they  would 
put  on  the  addition,  whatever  it  was,  and  say,  "  We 
will  allow  ISO  much  water  for  that  sum."  That  they 
would  put  as  the  minimum.  He  did  not  find  the 
smallest  difficulty  in  making  arrangements  with  his 
consumers  in  dealing  with  that  aspect  of  the  ques- 
tion. Later  on  the  authors  spoke  of  legislative 
action  which  would  seriously  disturb  the  present 
method  of  isupply ;  but  h©  was  optimistic,  and  did 
not  see  any  cause  for  alarm.  Later  on  suffering  was 
described,  but  he  did  not  know  what  it  was— he  was 
not  a  sufferer.  (Laughter.)  Then  it  was  suggested 
that  the  law  should  l3e  invoked  in  aid  of  the  officials, 
and  he  would  vote  for  that,  for  he  considered  it  a 
.good  point.  (Laughter.)  On  the  'subject  of  dif- 
ferential treatment,  reference  was  made  to  the  non- 
domestic  uses  of  water  which  might  be  beneficial  to 
a  community,  as,  for  example,  supplies  to  trades 
which  might  be  attracted  to  a  particular  area  because 
the  charges  for  water  were  low.  He  had  marked  on 
hi.-  paper  "  good  for  ale,"  because  he  came  from  the 
iici<;-hbourbood  of  Burton,  but  there  might  be  other 
reason,*.  The  authors  seemed  very  anxious  for  the 
consumers  and  thought  there  should  be  uniform 
charges;  but  they  must  remember  that  there  were 
many  small  undertakings  which  could  only  live  by 
fiqiplying  jjerbaps  one  large  consumer  with  gas  and 
water,  and  as  a  matter  of  policy  they  would  have  to 
make  differential  charges.  As  to  the  need  for  classi- 
fying the  conditions  affecting  the  various  non-domestic 
or  extra-domestic  supplies  under  heads,  he  thought 
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that  was  done  at  present.  But  by  scheduling  special 
charges  in  Acts  ot  Farliament ,  were  they  not  tying  them- 
.-^elves  down?  St:ll,  there  wns  to  l>e  a  looi)hole  — 
tliey  were  to  so  to  tlie  Local  Government  Hoard. 
He  did  not  know  whether  the  board  would  like  the 
extra  duty  thrown  on  them.  They  might  have  the 
charges  for  a  horse  or  a  sheep  iin  the  schedule,  but 
if  tliey  had  to  deal  with  a  zebra  they  would  have  to 
go  to  the  Lowd  Government  Board  l>efore  they  could 
supply.  (Laughter.)  Take  the  cases  of  filling  gas- 
holder tanks  and  i)etroleum  tanks.  They  were 
things  out  of  tlie  ordinary,  but  sucJi  things  came 
idong,  and  if  they  did  sucli  tilings  they  would  be 
making  an  illegal  charge  unless  it  was  sanctioned 
by  the  Local  Government  Board. 

Mr.  C.  B.  Newton  (Hull)  said  the  paper  they  had 
listened  to  was  a  very  clear  statement  of  the  position 
which  had  disturbed  tlie  minds  of  those  engaged  in 
the  business  of  water  supply.  The  trouble  expe- 
rienced by  the  Metropolitan  Water  Board  ai)peared 
to  him  to  centre  in  the  fact  that  too  little  regard  was 
paid  to  tlie  variations  in  the  intensity  of  water  ooii- 
sumijtioii  l)etvveen  one  class  of  property  and  another. 
The  Act  of  1907  imposed  a  flat  rate  of  5  per  cent  for 
domestic  supply,  and  the  only  variation  allowed 
was  a  rebate  of  20  iier  cent  in  cases  where  the  pre- 
mises were  assessed  in  a  siuii  exceeding  £300  per 
annum,  and  then  only  when  the  premises  were  not 
charged  with  Tnliahiied  House  Duty.  The  charge 
for  domestic  use  of  water  was  5  per  •cent  on  a  house 
in  the  suburbs  rated  at  £30,  and  5  per  cent  on  a 
suite  of  offices  in  the  city  rated  at  £1,250.  In  ,the 
first  ca.se  tlie  rate  produced  50s.  per  annum,  and  in 
the  second  case,  after  allowing  tJie  rebate,  it 
amounted  toi  £50  per  annum.  It  was  quite  conceiv- 
able tluit  the  actual  consumption  of  water  might  be 
identical  in  each  case.  There  was  clearly  something 
wrong  in  this  scheme  of  charges.  The  water  under- 
taking must  be  provided  with  an  income  sufficient 
to  meet  all  liabilities,  but  the  burden  should  be 
more  fairly  distributed.  Further,  he  thought  that 
modern  sanitary  requirements  and  the  imi^roved 
conditions  under  which  they  now  lived  had  entirely 
disposed  of  the  old  5  i)er  cent  water  rate  on  dwelling- 
houses.  In  these  days  a  rate  of  7  ijer  cent  appeared 
quite  rea.sonable,  and  many  large  undertakings  had 
imposed  10  per  cent.  To  charge  &  rate  suitable  for 
dwelling-houses  on  the  heavy  assessments  carried 
by  lock-up  premises  in  business  thoroughfares  was 
an  imposition,  and,  as  it  was  oiit  of  i3ro|)ortioin  to 
the  quantity  of  water  used,  or  the  service  rendered, 
it  was  wrong  whichever  way  tliey  took  it.  Most  large 
cities  and  towns  in  the  provinces  did  these  things 
much  better.  It  was  the  fashion  just  now  to 
standardise  everything.  But  were  they  sure  that  if 
it  were  possible  to  standardise  a  definition  of  a 
"domestic  use"  of  water  that  tliis  in  itself  would 
remove  all  difiicidties  ?  Probably  their  troubles 
would  only  begin  when  this  was  done,  and,  judging 
from  the  pai)er  on  which  tlie  authors  had  bestowed 
so  niucli  labour,  he  rather  thought  that  their  own 
phrase  "  a  vista  of  further  litigation "  summed  up 
the  future  prospects.     He  would  submit  that  a 
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was  to  be  found  in  sec.  12  of  tlie  Waterworks  Clauses 
Act,  1863.  Here  they  had  certain  uses  of  water — 
for  cattle,  for  horses,  for  trade,  for  wateiiing  gardeuis, 
and  for  otlier  purposes — expressly  excluded  from 
domestic  uses.  Surely  it  would  be  coniijarativcly 
simple  for  each  water  authority  to  settle  for  its  own 
area  the  particular  uses  which  should  be  regarded  as 
suitable  for  exclusion  and  specify  each  and  every  one 
in  their  private  Acts.  This  sliould  establish  a  nega- 
tive definition  as  a  harbour  of  refuge  from  these 
troublesome  matters.  .Vs  a  practical  method  of  deal- 
ing with  the  rather  difficult  case  of  the  combined 
domestic  and  business  supply,  he  would  advocate  the 
more  general  apijlicAtion  of  the  principle  of  affording 
such  supplies  by  measure,  but  insisting,  as  rei'ened 
to  by  Mr.  Ashton  Hill,  on  a  minimum  charge  corres- 
ponding to  the  domestic  rate.  The  excess  consump- 
tion beyond  the  value  of  the  domestic  charge  would 
then  very  properly  come  into  the  account  as  an 
extra.  This,  in  his  opinion,  was  a  simijle  and  safe 
method  of  dealing  with  the  difficulty. 

Mr.  E.  Antony  Lees  (Birmingham)  said  in  con- 
sidering the  subject  they  rnu.st  keep  in  view  what  the 
authors  had  in  their  minds,  which  was  rather  to 
.search  out  for  some  basis  for  some  new  arrangement 
which  might  be  equitable  from  the  points  of  view 
of  the  water  undertaking  and  the  consumer  and  the 
public,  rather  than  merely  .sum  up  for  them  the 
position  in  which  they  all  found  themselves  in  coi> 
sequence   of    recent   legal   decisions.    Personally,    he 


was  ratlier  ilisappointed  in  reading  tlie  paper  that 
the  authors  had  avoided  these  toi.iics,  but  on  further 
consideration  he  felt  his  disappointment  was  un- 
reasonable in  view  of  the  objects  the  authors  had 
set  beifoxe  tiiem,  which  was  to  lay  the  foundations 
for  what  they  conceived  to  be  a  more  equit- 
able system  in  view  of  all  the  interests  concerned. 
Wlmt  he  IukI  meant  to  say  had  been  to  a  large  ex- 
tent anticipated  by  the  ijrevious  speakers;  but  there 
was  still  sometliing  which  might  be  usefully  said  on 
different  ijoints.  Exce^jtion  seemed  to  be  taken  to 
the  system  followed  '  by  the  Metroijolitan  Water 
Board  Act  of  a  uniform  rate.  Personally  lie  did  not 
acknowledge  the  complete  inequity  of  that.  He 
thought  that  a  uniform  flat  rate,  with  appropriate 
allowances,  was 
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Where  the  Metroi>olitan  Act  oam©  short  was  that 
the  allowances  made  in  special  circumstances  were 
not  altogether  appropriate.  Mr.  Newton  si^oke  of  a 
house  reuUxl  at  a  certain  figure  in  the  suburbs,  and 
of  otlier  ijremisos  rented  at  Uie.  same  figure  in  the 
City,  and  said  that  one  had  to  pay  i>erliaps  ten  or 
twelve  times  as  much  as  tlie-  other,  and  he  seemed 
to  tliink  that  was  in  itself  inequitable.  Well,  if  it 
was  not  equitable,  they  had  many  instances  of  it. 
There  was  a  ratealile  value  fixed  according  to  the 
position  .and  the  importance  of  the  premises.  Pro- 
b*i.bly  the  cost  for  street  cleaning  would  be  no  more 
to  tlie  authority  tlian  the  house  in  tlie  suburbs,  which 
iniglit  even  have  more  frontage,  but  it  was  felt  that, 
ill  tlie  intwiests  of  the  public  .as  a  whole,  there 
should  l>e  a  uniform  rate  for  street  cleaning.  Then, 
again,  the  premises  in  the  City  received  protection 
against  fire,  and  the  risk  was  very  much  greater. 
The  cost  of  fire  insurance,  however,  was  greatly 
reduced  by  reason  of  the  supply  o>f  wa1>er  to  the  City 
for  deaJing  with  fire.  These  seemed  to  him  to  be 
reasons  why  highly  rated  jn-emises  in  the  middle  of 
a  city  should  ijay  not  merely  for  the  water  they  con- 
sumed, but  for  the  provision  of  the  public  supply  at 
a  flat  rate  similar  to  that  levied  in  less  expensive 
areas.  But  he  did  recognise  that  there  was  a  i>roper 
differentiation — not  on  the  groiuid  of  difference  of 
rateable  value,  but  of  difference  of  user.  In  one 
case  they  h;id  a  block  of  offices  in  the  City  which 
was  only  partially  occupied,  while  an  ordinary  res^i- 
denc©  wa.s  occui)ied  tlie  whole  time,  and  there  were 
the  daily  meals  lieing  cooked,  and  the  morning 
ablutions,  and  so  on.  In  the  City  it  was  only  an 
oceasioiiiial  need  during  the  day  which  called  for  the 
consumption  of  water.  It  seemed  reasonable,  theai, 
that  the  question  of  j>artial  user  should  come  in,  and 
should  go  to  iirovide  for  a  reduction  in  what  one 
might  term  the  flat  rate.  Then  came  in  another 
consideration,  that  the  sui^plier  of  water  wanted  to 
be  protected  in  the  respect  that  a  partial  occupa- 
tion should  not  only  theoretically,  but  should 
actually  entail  a  partial  consumption  of  water. 
Then  they  inti'oduced  the  princiijle  which  Mr.  Ash- 
ton Hill  referred  to — viz.,  the  initting  in  of  a  meter 
and  charging  a  half,  a  third,  or  any  proiiortion  tliey 
chose  to  fix  upon ;  and  for  that  charge  giving  a  pro- 
[lortionate  ainomit  of  water  and  charging  for  any- 
thing l>eyond  at  the  trade  rate.  Thus,  if  on  the 
U])per  lilock  of  City  offices  they  had  a  iihotographer, 
or  a  chemical  laboratory,  or  any  of  the  chamber 
trades   which  were 
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the  sujjplier  was  protected  by  the  meter.  In 
Birmingham  they  had  recently  obtained  a  revised 
scale  of  charges,  and  this  was  obtained  after  the 
decisions  in  the  Avery  and  Oddenino  cases.  By 
intelligent  anticipation  they  proceeded  by  the 
methods  suggested  by  the  autliors.  Their  old  Act 
|)i-e.scril>ed  quite  a  definite  scale  of  charges  for 
ddineslic  uses — that  was  compulsoi-y  uses.  Instead 
of  going  foi-  a  new  Act  they  obtained  a  Local  Govern- 
ment Board  Order  whereby  the  board  clothed  them- 
selves with  the  power  to  sanction  scales  of  charges  for 
water  in  Birmingham,  such  scales  of  charges  to  be 
submitted  to  them  from  time  to  time.  Having 
obtained  their  Order  giving  tlie  Local  Government 
Board  that  authoi-ity,  they  introduced  their  scale, 
and  had  obtained  it.  The  rates  were  very  high,  for 
rea.sons  he  need  not  discuss,  but  which  most  mem- 
bers were  familiar  with.  The  point  he  wanted  to 
call  ;i!t(!it  iuii  to  was  this:  In  respect  to  the  supply 
to  linirl  I'liiilic-houses,  restaurants  and  clubs,  they 
had   ml  I  iilin.il  what,  so  far  as  he  knew,  was  a  new 

)>rinci|jle,  and  which  he  ventured  to  tliiiil;  i i.iinr'd 

in  it  the  germs  of  a  way  out  of  all  thcii  il  lliriili  ,<■-. 
Tliey  all  knew  that  certain  uses  of  wat<ii    in   piiMie- 
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houses  for  which  many  of  tliein  had  been  accustomed 
to  make  special  charges  were  declared  in  the  Amery 
case  to  be  included  in  the  domestic  rate.  On  the 
other  hand,  the  value  of  the  licence  was  included  in 
the  rateable  value,  and  the  publican  might  reason- 
ably say  that  he  was  paying  for  the  uses  incidental 
to  li:s  trade  by  such  increase  of  rateable  value.  Now 
the  method  they  had  adopted  was  this— they  offered 
to  allow  the  consumer  in  a  hotel  a  rebate  ol  25  per 
cent  on  the  full  domestic  rate,  and  that  "  plus  a 
cnarge  for  baths,  or  according  to  the  size  of  the 
meter,  whicliever  was  the  greater,  divided  by  four, 
shall  provide  the  domestic  minimum."  That  was 
only  applicable  wliere  the  premises  exceeded  £80  a 
year  of  rateable  value.  By  that  method  they  made 
it  worth  while  for  the  consumer  to  practise  economy 
in  the  use  of  water,  and  the  supplier  was  protected 
by  the  presence  of  tlie  meter  and  the  provision  that 
the  supply  should  be  charged  for  according  to  the 
meter  scale  in  operation  for  the  time  being.  They  applied 
the  same  principle  to  factories  by  having  a  modified 
domestic  rate  going  down  as  low  as  3  per  cent,  and 
then  putting  in  a  meter  giving  again  for  the  domestic 
rate,  divided  by  four,  such  a  quantity  as  was  allowed 
by  the  meter  scale.  They  'had  recently  had  a  re- 
valuation of  the  machinery  as  included  in  the  rate- 
able value,  and  in  consequence  of  that  it  had  been 
necessary  in,  the  case  of  bond-fide  factories  to  make  a 
still  furtlier  concession,  or  otherwise  the  charges 
would  have  been  unreasonably  excessive.  This  was 
liy  the  sanction  of  the  Local  Government  Board,  and 
it  sajictioned  the  principle  wliich  Mr.  Hill  and  Mr. 
Newton  had  referred  to.  He  believed  theirs  was  the 
most  recent  scale  of  charges,  and  seeing  that  it  had 
been  sanctioned  by  the  Local  Government  Board, 
and  met  that  need  fox  protection  which  water  autho- 
rities had  experienced  in  consequence  of  the  Avery 
decision,  he  thought  it  was  of  considerable  interest 
to  the  members  of  the  insititution.  With  regai-d  to 
otlier  matters  dealt  with  by  the  authors,  he  would 
like  them  to  give  references  to  the  laundry  cases 
referred  to. 

Mr.  C.  H.  Pbiesiley  (Cardiff)  said  it  appeared  to 
him  tliat  the  last  speaker  in  the  first  place  tried  to 
make  out  that  the  flat  rate  was  not  inequitable  and 
afterwards  showed  tliat  it  was  to  a  certain  extent 
inequitable,  and  he  could  not  quite  see  how  he  recon- 
ciled the  two  statements. 
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seemed  to  be  inequrital.)le,  for  the  reasons  pointed  out 
by  Mr.  Newton,  but  it  might  be  got  over  in  anotlier 
way  to  that  suggested  by  Mr.  Lees.  In  fact,  he 
believed  they  had  got  over  it  for  a  number  of  years 
in  Manchester,  where  he  thought  there  was  a  penny 
rate  for  water  supply,  in  addition  to  the  usual 
domestic  rate.  Of  course,  the  rate  could  be  made 
higher  than  one  penny  if  necessary.  It  seemed  to 
him  tliat  tlie  domestic  rate  should  in  the  first  in- 
stance be  fixed  on  a  reasonable  basis,  and  if  that 
was  not  found  sufficient,  then,  instead  of  putting  it 
upon  certain  consumers,  as  the  Metropolitan  Water 
Board  did,  there  should  be  this  extra  rate  applicable 
to  all  premises  of  the  nature  of  a  rate  in  aid.  In 
connection  with  the  standard  rate  of -charges  men- 
tioned by  the  authors,  he  thought  no  one  could 
assume  that  the  same  quantity  of  water  ought  or 
should  be  supplied  in  such  a  place  as  Cheltenham 
as  to  the  slums  all  round  large  cities.  It  seemed 
quite  out  of  the  question  tliat  any  given  quantity  of 
water  per  head  was  reasonable  and  proper  for  every 
place,  for  tliey  knew  quit©  well  that  in  such  places 
as  Brighton,  Cheltenham,  and  different  watering- 
places  the  use  of  water  was  very  considerably  more 
than  in  such  places  as  Sheffield  or  Manchester  per 
head  of  the  population,  and  he  did  not  think  that 
any  equitable  basis  could  be  arranged  for  the  supply 
of  a-  given  quantity  of  water  per  head  of  the  popula- 
tion. In  connection  with  the  remarks  of  Mr.  Ashton 
Hill,  he  might  say  that  neither  his  committee  nor 
himself  had  ever  found  any  of  those  difficulties  which 
seemed  to  be  so  prevalent  among  imembers  of  the 
institution.  In  the  last  thirty  years  he  had  never 
had  any  question  over  the  charges  for  water.  Their 
Act  of  Parliament  defined  the  domestic  supply  and 
the  rate  to  be  paid— viz.,  5  per  cent  under  £20  rate- 
able value,  and  4  per  cent  over  £20  rateable  value. 
So  far  as  they  were  concerned,  at  any  rate,  their 
Acts  of  Parliament  were,  and  always  had  been, 
sufficient  for  the  consumers.  He  was  glad  to  see 
the  authors  had  taken 

A  VERY  LIBERAL  VIEW 

of  the  users  of  water  for  domestic  purposes.    Person- 
ally he  believed  they  could  not  take  too  liberal  a  view. 


l>ecauise  he  thought  it  was  for  tlie  benefit  of  the  health 
O'f  the  peojile  that  they  should  use  water  in  baths, 
and  so  on,  as  much  as  possible.  He  did  not  quite 
uiiili'i^tauiL  what  was  meant  by  "financial  position" 
111  the  seiitijiice,  "  that  tlie  payment  for  this  quantity 
uiiist  be  adjusted  according  to  the  financial  position 
ol  the  consumer."  Then  the  authors  said  that  water 
for  domestic  purposes  involved  a  much  larger  con- 
sumption now  than  in  the  year  1847,  and  that  this 
extra  supply  had  generally  been  afforded  without 
demur  by  the  w'ater  authorities.  At  the  same  time 
these  authorities  liad  had  to  lay  out  consider- 
ably more  money  than  was  effected  in  1847.  It  was 
also  stated  in  the  paper  that  at  the  same  time 
there  liad  been  a  considera))le  increase  in  the  demand 
for  trade  purposes  supplied  at  remunerative  rates  of 
charges.  That  might  be  .-^o  in  some  cases,  but  not 
in  every  case.  In  his  district  one  of  their  largest 
consumers — the  docks — had  to  be  supplied  at  a  rate 
something  like  50  per  cent  below  what  the  water 
actually  cost.  Tlier©  was  an  obligation  to  supply 
under  an  old  Act  of  Parliament.  He  agreed  that 
there  should  be  some  definition  of  pure  and  whole- 
some water,  but  any  general  definition  was  not 
apijlioabl©  to  every  district  .in  the  country.  There 
might  be  certain  disti'iets  well  situated  to  supply 
an  absolutely  pure  water,  but  other  districts  could 
not  do  so.  It  was  further  stated  by  the  authors  that 
in  all  manufacturing  areas  a  considerable  proportion 
of  water  is  used  for  supply  to  factories  and  work- 
shops. In  his  case  the  bulk  of  the  supply  was  for 
dock  purposes.  In  Cardiff  their  "trad©  purposes" 
were  12j  gallons  per  head,  as  against  a  total  con- 
sumption of  28  or  29  gallons  per  head,  the  rest  being 
for  domestic  purposes.  He  agreed  with  what  one 
speaker  said  as  to  the  multiplicity  of  lavatories  and 
as  to  gardens.  With  them,  and  he  believed  in  most 
cases,  the  garden  was  assessed  as  part  of  the  pre- 
mises, so  tliat  the  people  who  occupied  the  house 
paid  for  a  garden  supply,  and  he  did  not  think  it 
right  to  charge  anything  extra  for  garden  purposes. 
He  did  not  mean  that  they  should  use  water  through 
a  hose,  as  that  was  a  mechanical  use. 
(To   be   concluded.) 


60RRESP0N0ENCE. 

El's   aiTjp  ov  TTavff   opa 

(One  man  doeis  not  eee  everiithing.) 


MUNICIPAL    POLITENESS. 

To  the  Editor  of  The  Surveyoe. 

Sir, — It  is  easy  enough  to  write  the  blustering  type 
of  letter,  signed  "  Applicant,"  which  appeared  in 
your  issue  of  the  24th  instant.  Had  the  writer  of 
this  been  acquainted  with  the  situation  of  tlie  official 
who  wrote  him,  he  would  indeed  have  seen  the  other 
aspect  of  tlie  case.  Briefly,  the  official  mentioned  is 
having  to  conduct  a  large  practice,  of  which  the 
town's  business  is  but  a  small  part,  without  the  help 
of  his  son — who  is  fighting  for  "  Applicant  "  in  the 
Dardanelles — and   also   with   a   reduced   staff. 

If  "■  Applicant  "  only  knew  it,  he  could  not  have 
been  dealing  with  a  finer  type  of  man;  some  day. 
perhaps,  he  will  know  the  effect  of  work,  anxiety  and 
age. — Yours,  &c.j 

Nemo. 

December  28,   1915. 

INSTITUTION    OF    MUNICIPAL    AND    COUNTY    ENGINEERS: 
NOMINATIONS  FOR  COUNCIL,  1916-17. 

To  the  Editor  of  The   Surveyor. 
Sir, — The  attention  of  members  and  Associate  mem- 
bers  of   the    Institution    of   Municipal   .and    County 
Engineers  is  directed  to  by-law  14,  and  particularly 
to  the  foUowdng  portions  thereof:  — 

"...  each  Member  or  Associate  Member  of  the 
Institution  shall  be  at  liberty  to  nominate  one  Mem- 
ber or  Associate  Member  for  the  Council.  .  .  . 
Members'  or  Associate  Members'  nominations  must 
be  received  by  the  Secretary  not  later  than  February 
1st  in  each  year,  and  must  be  accompanied  by  the 
written  consent  of  the  nominee..    .     .     ■" 

It  should  also  be  noted  that  under  the  provisions 
of  by-law  10   no  ballot  list  will  be  sent  to  any  Member 
or  Associate  Member  whose  subscription  for  the  year 
ccmmenced  May  1st,  1915.  remains  unpaid. 
By  order  of  the  Council, 

J.  W.  Dudley  Eobinson, 

Secretary. 
92.  Victoria  Street.  S.W.. 
December  28,  1915. 


December  31.  191o. 


AND   COUNTY    ENGINEER. 


685 


LOCAL  AUTHORITIES'  ECONOMIES. 


AN   EDINBURGH   REPORT. 

Mv.  Robert  Palon,  the  city  chamberlain,  lias  issued 
to  membei-s  of  the  Edinburgh  Town  Council  a  report 
on  economy  in  municipal  expenditure  which  he  was 
asked  by  the  Treasui-er's  Committee  to  prepare.  The 
report  (says  the  Olag()otc  Herald)  is  of  considerable 
importance  as  being  the  first  of  a  series  to  be  sub- 
mitted to  their  respective  town  councils  by  the 
rliamberlains  of  the  various  Scottish  cities.  The 
matter  is  dealt  with  in  two  parts — namely  (1),  the 
reductions  which  are  being  effected  in  the  city's  ex- 
penditure during  the  current  year  as  compared  with 
the  amounts  fixed  by  the  magistrates  and  council  in 
their  estimates  of  July  last ;  and  (2)  the  possible 
changes  in  the  city's  administration  which  may  be 
submitted  for  the  consideration  of  the  town  council 
with  a  view  to  ascertain  what  permanent  economies 
may  be  carried  out  after  the  war  is  ended.  With  i-egard 
to  Part  1  the  chamberlain  says :  Six  months  of  the 
financial  year  have  passed,  and  I  am  now  in  a  position 
to  state  that,  generally  speaking,  the  actual  expendi- 
ture has  so  far  been  kept  well  within  the  estimated 
figures.  Staffs  have  been  further  diminished  by 
enlistment  and  otherwise,  and  in  all  cases  where  it  has 
been  possible  to  carry  on  the  administration  witliout 
filling  up  the  vacant  posts  this  has  been  done.  It  is 
too  early  yet  to  make  any  reliable  forecast  of  the 
probable  financial  result  at  the  close  of  the  year,  but 
the  committ-ee  may  take  it  that  the  object  which  they 
had  in  view  in  asking  for  this  report  is  being  fully 
achieved  so  far  as  Part  f  is  concertied. 
■perMan-ent   economies. 

AVith  regard  to  economies  of  a  pei-manoiit  kind,  tlio 
chamberlain  points  out  that  of  the  estimated  gross 
expenditure  of  £796,395  there  "is  fixed  or  outside  the 
scope  of  the  review  expenditure  amounting  to  £403,433, 
leaving  £392.962  which  may  appropriately  be  sub- 
jected to  scrutiny.  The  principal  iiems  are  salaries 
and  wages,  £222,246  ;  public  lighting,  £30,2&5  ;  repair 
and  maintenance  of  properties,    £20.S09. 

Under  the  heading  of  salaries  and  wages,  he  says : 
Savings  under  this  head  may  be  effected  by  reducing 
the  rates  of  salaries  and  wages,  and  by  reducing  the 
staffs.  The  rates  of  salaries  and  wages  are  fixed  by 
the  town  council,  but  it  is  open  to  the  council  to 
reconsider  them  at  any  time.  The  subject  of  altera- 
tions of  salaries  and  wages,  having  regard  to  the 
amount  of  money  involved,  is  one  of  the  most 
important  which  the  council  has  to  consider,  and  it 
seems  to  me  that  the  preliminaiy  work  connected  with 
it  would  be  more  effectively  done  b.y  one  special  com- 
mittee than  by  the  several  committees,  which  are  apt 
to  take  different  views  of  the  same  question. 

PtTBLTC  LIGHTING. 

There  is  room  for  permanent  curtailment  of  the 
expenditure  under  this  head.  The  restricted  gas 
lighting  last  wint.er  demonstrated  how  small  the  actual 
minimum  necessities  of  the  city  are.  The  over-illu- 
mination of  pre-war  days  arose  from  the  fact  that 
the  old  flat-flame  burner  was  replaced  by  the  incan- 
descent mantle — that  is,  4.5-candle  power  was  sub- 
stituted for  about  5-candle  power,  while  the  distances 
between  the  lamp-posts  reinained  the  same.  In  the  case 
of  most  of  the  streets  it  will  be  found  that  one-half 
the  number  of  lamps  will  provide  a  sufficient  measure 
of  lighting.  This  would  represent  a  saving  of  about 
£7,.500  per  annum  in  wages  and  in  gas  consumed.  A 
further  saving  may  be  effected  by  a  system  of  auto- 
matic lighting.  The  restricted  lighting  by  electricity 
both  last  winter  and  this  winter  has  shown  that  there 
is  room  for  reduction  of  the  expenditure  under  this 
head  also.  From  £1.500  to  £2,000  per  annum  could 
be  saved  in  this  way. 

The  control  of  the  expenditure,  on  the  repair  and 
maintenance  of  pi'operties  is  in  the  hands  of  the  city 
superintendent  of  works.  It  is  a  large  item  (£20,809), 
but  it  covers  a  large  number  of  properties.  Only  such 
repairs  are  undertaken  as  are  necessary. 

It  may  not  be  wise  to  look  for  any  material  re- 
duction in  the  average  amount  which  has  been 
expended  on  renewals  of  streets  in  recent  years,  but 
it  is,  of  course,  for  the  council  to  determine  whether 
the  present  high  standard  of  efficiency  in  paving  is  to 
be  deemed  absolutely  essential  for  the  immediate 
future.  The  chamberlain  here  raises  the  question 
whether  work  by  direct  laboui- — that  is,  work  carried 
out  bv  the  corporation's  own  employees — is  as  e<^ono- 
mical  as  work  done  by  contract.  A  contractor  would 
probably  do  it  more  rapidly  and  more  cheaply  than 
the  corporation  by  its  own  workmen,  though  it  is  open 


to  doubt  whether  the  quality  of  the  work  would  be  as 
satisfactory.  It  is  not  certain,  however,  that  the  cor- 
poration gets  full  value  for  its  money  under  the 
present  system.  Tests  of  the  cost  by  both  methods 
should  be  made,  and  tlie  comparative  results  carefully 
weighed.  The  coi-poration  endeavours  to  be  a  model 
employer,  and  it  should  therefore  obtain  the  highest 
standard  of  workmanship  ;  in  other  words,  it  should 
get  a  good  daj^'s  work  for  a  good  day's  pay. 

The  chamberlain  observes  that  the  council  may 
resolve  to  undertake  in  the  future  no  capital  expendi- 
ture for  unremunerative  purposes  for  some  time,  save 
what  is  absolutely  unavoidable,  or  what  promises  to 
be  an  exceptional  investment  for  the  good  of  the  city. 
It  will  not  be  practicable,  and  it  is  not  necessary,  to 
lay  down  any  rule  for  regulating  capital  expenditure 
of  a  remunerative  kind.  Demands  for  extensions  of 
electric  lighting  and  power  and  also  tramways  will 
have  to  be  considered  and  decisions  taken  upon  them 
from  time  to  time  as  they  arise,  just  as  in  the  past. 
That  the  city  will  have  to  face  a  large  expenditure 
in  connection  with  tramways  in  the  not  distant  future 
is  probable,  but  it  would  be  wise  to  resolve  that  the 
old  tramway  debt  should  be  cleared  off  before  the  new 
one  is  incun'ed. 

Reductions  in  staff  can  be  carried  out  without  dis- 
]K>nsing  with  the  services  of  permanent  employees,  or, 
111  put  it  another  way,  reductions  may  be  effected  by 
tlie  non-filling  up  of  vacancies  existing  now,  and  others 
which  will  emerge  before  the  close  of  the  war. 

QUESTIONS   IN   THE   HOUSE. 

In  the  House  of  Commons,  on  the  22nd  inst.,  the 
President  of  the  Local  Government  Board  was  asked 
what  steps  the  Board  had  taken  to  bring  alioiit  econo- 
mies in  municipal  administration ;  and  in  how  many 
London  boroughs  had  the  rates  been  reduced  since 
the  beginning  of  the  war. 

Mr.  Long,  in  reply,  said  his  department  took  every 
opportunity  of  impressing  on  local  authorities  the 
urgent  need  for  economy.  Practically  no  loans  were 
being  sanctioned,  except  in  connection  with  war  work. 
Some  boroughs  contained  several  different  rating 
jireas,  but  he  found  that  the  rate  was  lower  in  twenty- 
three  rating  areas  in  tlie  Metropolis  for  the  year 
ending  March,  1916,  than  for  tlie  invvimi-  yi'iir,  and 
was  lower  in  twenty-six  areas  for  tlir  li:ill-\c:n'  ending 
March,  1916,  than  for  the  half-year  emir,!  .March,  1915. 

On  the  following  day  the  Prime  Minister  was  asked 
whether  he  w'as  aware  that  numbers  of  men  were 
still  being  employed  in  the  construction  of  new  rail- 
ways, harbour  works,  reservoirs,  public  works,  and 
buildings ;  whether  he  was  aware  that  the  reason 
for  this  was  that  there  was  no  war  legislation  provid- 
ing for  the  temporary  cessation  of  these  works  on 
equitable  legal  terms;  and  whether  the  Government 
proposed  to  take  any  steps  in  the  matter. 

Mr.  Pretyman,  who  replied,  said  that  if  the  ques- 
tioner would  give  particulars  of  any  work  of  this 
character  which  he  considered  unnecessary,  he  would 
look   into  the  matter. 

On  the  same  day.  the  President  of  the  Local  Govern- 
ment Board  was  asked  whether  he  was  aware  of 
the  action  of  the  Hertfordshire  County  Council  in 
laying  down  wood  pavement  at  the  present  crisis 
from  Bushey  to  Watford,  and  of  the  Middlesex  County 
Council  in  duplicating  for  100  yards,  more  or  less, 
the  side  walk  of  the  main  road  between  Edgware 
and  Stanmore,  presumably  for  the  convenience  of 
one  householder,  and  to  save  him  the  trouble  of  cross- 
ing the  road;  and  whether,  in  view  of  the  need  for 
economy  on  the  part  of  local  bodies,  he  would  again 
enjoin  on  local  bodies  the  imperative  need  of  reducing 
the  rates. 

The  Parliamentary  Secretary  to  the  Local  Govern- 
ment Board  (Mr.  Hayes  Fisher)  said  the  President  of 
the  Board  was  in  oommunication  with  the  local 
authorities   named. 


Revenue  from  Old  Iron. — It  was  reported  at  a  meet- 
ing of  Edinbiiigh  and  Leith  Corporations  Gas  Com- 
missioners on  Monday  that  £2,700  had  been  realised 
by  the  sale  of  old  iron  which  had  been  expected  to 
yield  only  £700. 

Municipal  Motor  'Buses. — Erith  Urban  District 
Council  an-  applying  for  a  Provisional  Order  to  enable 
them  to  run  motor  omnibuses  inside  and  outside  its 
district.  No  objection  will  be  raised  by  the  Board  of 
Trade  nor  by  local  authorities  in  adjoining  areas — 
including  Woolwich — into  which  the  omnibuses  will 
run.  If  the  Order  is  grant/ed,  this  will  be  the  first 
system  of  municipal  motor  omnibuses  to  be  worked  in 
the  London  ana. 
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AHuniGfpal  Work  in  Progress  ancS  Projected, 

The   Editor   invites    the    co-operation   of   Survevok   readers   irith   a   view    to   inal:ing   the   informalion    given   i/i 
head  as  complete  and  accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  have  reached  us 
during  tlie  present  week.  Other  reports  will  be  found 
on  O'Ur  "Local  Government  Board  Inquiries"  page. 

BUILDENCS. 

Chesterfield  T.C. — A  proposal  is  being  considered 
for  the  purchase  of  a  site  in  Walton  Fields-road  for  the 
purpose  of  a  depot. 

Ebbw  Vale  U.D.C.— It  is  proposed  to  provide  offices 
at  the  fire  station  at  an  estimated  cost  of  £140. 

Grangemouth  T.C. — Inquiries  are  being  made  with 
respect  to  a  site  for  a  public  slaughter-house. 

Sleaford  R.D.C.— It  was  reported  that  the  sit©  of  the 
water  tower  at  Bvedon  co'st  the  council  35k.,  but  that 
the  legal  expenses  in  conveying  the  land  amounted  to 
nearly  £40.  Mr.  Morley:  It  means  that  either  the 
land  was  very  cheap  or  i\he  costs  were  very  dear. 

HOUSING    AND    TOWN    PLANNING. 

Altrincham  U.D.C.— Inquiries  are  being  made  for  a 
site  for  the  purpose  of  a  housing  scheme. 

Irlam  U.D.C.— Tenders  are  being  invited  for  the 
erection  of  seventy-eight  working-class  houses. 

Thurles  R.D.C. — An  intimation  has  been  received 
that  the  Local  Government  Board  had  finally  decided 
to  exclude  from  the  council's  housing  scheme  thirty-six 
out  of  the  sixty  sites,  and  they  therefore  decided  to 
withhold  £4,680  of  the  loan  of  £10,000  applied  for, 
and  pointed  out  that  if  those  cottages  were  to  be 
built  the  expense  would  have  to  be  met  out  of  the 
current  revenue  or  by  a  supplemental  loan  to  be 
obtained  in  the  open  mai-ket,  subject  to  their  sanction. 
It  appeared  also  that  the  council  pointed  out  that 
difficulties  might  arise  with  contractors  who  had  signed 
bonds,  and  the  Local  Government  Board  replied  that 
the  contracts  could  be  cancelled  in  some  cases,  as  they 
had  not  commenced  the  work,  and  the  time  limit  had 
long  since  expired.  The  council  decided  to  supply 
further  evidence  to  the  Local  Government  Board  as 
to  the  unfitness  of  the  present  dwellings  of  the  ajipli- 
cants,  and  to  ask  the  Local  Government  Board  to 
indemnify  the  council  against  any  possible  actions  by 
contractors. 

Wrexham  T.C— The  Local  Government  Board  have 
written  expressing  the  opinion  that  the  proposed  site 
for  tlie  erection  of  thirty  working-class  houses  was  not 
a  desirable  one.  The  land  belongs  to  the  corporation, 
and  the  scheme  included  tlie  provision  of  a  new 
slaughter-liouse  in  pi'oximity  to  the  houses.  The 
matter  has  been  referred  to  the  Health  Committee. 

York  T.C— The  Health  Committee  have  been  in- 
formed by  the  Local  Government  Bo3l-d  that  they  are 
unable  in  the  existing  circumstances  to  sanction  a 
loan  for  the  acquisition  of  the  land  in  Tang  Hall-lane, 
Heworth,  for  housing  purposes.  The  committee  have 
instructed  the  town  clerk  to  ascertain  if  the  Eccle- 
siastical Commissioners  will  extend  the  present  option 
on  the  land  until  after  the  termination  of  the  wai-. 

ROADS    AND    MATERIALS. 

Bexhill  T.C— The  town  clerk  has  been  instructed 
to  ascertain  the  terms  of  purchase  of  land  on  both 
sides  of  the  railway  for  the  proi30>sed  con.st ruction  of 
a  bridge  over  the  railway  to  relieve  the  growing 
pressure  of  traffic  over  Sea-road  Bridge. 

Bideford  R.D.C— The  council  have  resolved  to  make 
a  claim  against  the  county  council  for  the  heavy 
damage  done  to  the  district  roads  at  Hartland  anil 
Clovelly  in  consequence  of  the  traffic  in  connection 
with  the  remaking  of  the  Hartland  main  road. 

East  Grinstead  R.D.C— A  letter  has  been  received 
from  the  manager  of  the  Road  Board,  Mr.  H.  P. 
Maybury,  expressing  keen  appreciation  of  the  work  of 
the  council's  surveyor  (Mr.  C.  Turton).  in  connection 
with  the  improvement  of  roads  for  military  purposes. 
and  stating  that  owing  to  his  valuable  services  the 
work  was  carried  out  in  an  expedilioiis  and  economic 
manner.  Mr.  Maybury  added  that  the  board  would 
like  to  show  their  appreciation  of  those  services  by 
a  small  monetary  payment  to  Mr.  Turton,  if  the  couii- 
cil  had  no  objection.     The  council   decided  to  reply 


that  they  were  glad  their  siuvcyoi's  servi'ces  were 
appreciated. 

Hornsey  T.C. — In  consequence  of  the  reduction  of 
work  on  the  highways  it  has  been  decided  to  sell  one 
of  the  five  road  rollers. 

Huddersfield  T.C — The  borough  surveyor,  Mr. 
Andrew  ]M.  Ker,  has  received  instructions  to  proceed 
with  the  paving  of  certain  portions  of  Liverpool-road 
and  Mersey-street. 

Knaresborough  R.D.C— The  chainnan,  Mr.  W. 
Atkinson,  presented  his  report  of  the  county  council 
conference  on  economy  in  expenditure,  which  he 
attended  as  the  council's  I'epresentative.  He  said  there 
had  been  a  tremendous  increase  in  the  cost  of  the 
highways,  which  in  1890  cost  £95,000,  and  last  year 
cost  £200,000.  There  were  a  few  depai-tments  of  the 
county  council  where  there  was  a  slight  decrease,  but 
not  many.  Among  the  suggestions  made  at  the  con- 
ference was  one  recommending  the  council  not  to 
metal  the  roads,  but  "  do  them  uji  "  as  best  they 
could,  and  another  that  tar-spraying  should  be  aban- 
doned. He  (the  chainnan)  thought  those  suggestions 
"  peiuiy  wise  and  pound  foolish."  He  considered  that 
money  spent  on  the  tar-spraying  of  the  roads  was  well 
spent,  and  those  roads  did  not  cost  as  much  to  keep 
in  repair. 

Norwich  T.C— It  has  been  decided  to  make  up 
llecorder-road  at  the  expense  of  the  owners. — The 
town  council  have  accepted  the  tender  of  the  Enderby 
and  Stoney  Stanton  Granite  Company,  Limited,  to 
supply  1,000  tons  of  Earl  Shilton  stone  at  14s.  6d.  per 
Ion. 

Oyslermouth  U.D.C— The  surveyor,  Mr.  AV.  V. 
Puddicombe,  has  received  instructions  to  prepare  a 
scheme  for  making  up  Sumnierland-lane,  towards  the 
cost  of  which  the  owners  of  property  have  promised  a 
contribution. 

RadstOCk  U.D.C— The  surveyor,  Mr.  G.  H.  Gibson, 
piesented  his  estimate  for  the  repair  and  maintenance 
of  the  main  roads  for  the  year  ending  March  Slst, 
1917,  amounting  to-  £99'J.  No  provision  whatever  was 
made  for  any  improvements,  and  the  estimate  was 
based  on  iui  avera.ge  expenditure  for  the  last  three 
years,   plus  the  extra  cost  of  materials  and   labour. 

Rotherham   R.D.C. — The  clerk  has  been  instructed 

to  ncjotiatc  for  tlic  purchase  of  land,  with  a  view  to 
wideiiiii!?  the  Bawtry  and  Tinsley  main  road  at  certain 

points. 

Thetford  T.C. — Replying  to  comments  with  respect 
lo  the  condition  of  the  streets,  the  Ixirough  surveyor, 
l\Ir.  W.  Jones,  stated  that  owing  to  a  shortage  of 
labour  and  horses  he  had  not  the  men  at  his  disposal 
to  keej)  the  streets  cleansed.  It  was  a  question 
whether  they  left  the  roads  or  scraped  them,  and 
gathered  up  the  scrapings  when  they  could.  The 
Mayor  said  he  did  not  think  they  could  do  any  more 
than  they  were  doing  at  present. 

West  Ashford  R.D.C — The  surveyor,  Mr.  A.  Sims, 
li;is  bci'U  instructed  to  repair  the  i-oads  in  the  vicinity 
of  llic  riuckley  remount  barracks. 

Westminster  B.C. — The  tender  of  the  Limmer 
.Vsphalte  Paving  Comjiany,  Limited,  at  £1,649  per 
annum,  is  recommended  by  committee  for  acceptance 
for  the  maintenance  of  the  cari'iageway  of  Victoria- 
street,  for  a  period  of  five  years. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Belper  R.D.C— The  surveyor,  :\tr.  R.  C.  Cord.m, 
reported  that  he  had  received  £56  from  the  sale  of 
mangolds  and  potatoes  at  the  Duffield  sewage  disposal 
works. 

Coventry  T.C— Mr.  W.  H.  Grant,  chairman  of  the 
General  Works  Committee,  in  presenting  the  reports 
of  the  city  engineer.  Mr.  J.  E.  Swindlehurst,  on  flood- 
ing and  its  remedies,  said  within  a  few  years  it  would 
be  necessary  to  spend  from  £100,000  to  £200,000  in 
resewerinf;  iln-  ^Imis  in  the  centre  of  the  city;  but  it 
was  no  u-i'  i:ilkiii_;  about  any  large  expenditure  now, 

with  the  vil 'if   the  Local  Government  Board  and 

the  Treasury  on  borrowing.  He  thought  the  flooding 
which  had  taken  place  during  the  year  was  due  to 
the  fact  that  the  sewers  were  no  longer  adequate  to 
deal   with    abnormal    rainfall.       The    jjopulation  had 
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increased  from  25,000  to  27,000  in  the  last  five  years. 
When  the  war  was  over  a  scheme  or  schemes  for  deal- 
ing with  the  difficulty  would  be  presented. — The 
council  on  Tuesday  agreed  to  a  proposal  to  allow  the 
hutments  for  2.000  women  and  300  family  houses  to  be 
erected  at  Holbrook's-lane,  outside  the  municipal 
area,  to  be  drained  into  the  city  sewers,  in  considera- 
tion of  ai\  annual  pajTiient. 

Chipping  Norton  T.C. — It  has  been  decided  to  pur- 
clia.s;  iiew  uu'dia  to  refill  two  contact  beds,  and  to  re- 
new certain  pipe.s  at  the  lx>ttom  of  the  beds.  The 
question  is  also  to  be  conisidered  by  the  Sanitary  Coin- 
niittee  of  emptyinsr  the  remainder  of  the  contact  beds 
and  refilling  them  with  new  media.  Councillor  Col- 
lins raised  the  question  of  tank  flushes  to  all  water 
closets,  as  recommended  by  the  medical  officer  in  his 
report.  It  might  be  argued  that  the  present  was 
hardly  a  suitable  time  to  force  the  work,  but  there 
was  no  doubt  that  would  hold  good  for  some  years 
yet.  He  therefore  felt  it  was  their  duty  to  take  some 
steps  in  the  matter.  C-onnoillor  Bolwell  said  the 
question  liad  been  before  the  Sanitary  Committee 
several  times,  jind  it  was  thought  that  nothing  should 
be  done  at  present  in  regard  to  already  constructed 
water-closets  unless  there  was  clear  proof  of  a 
nuisance. 

Paignton  U.D.C. — The  surveyor,  Mr.  C.  O.  Baines, 
has  received  instructions  to  prepare  another  scheme 
for  the  more  efficient  draining  of  the  land  at  the  rear 
of  the  sea  wall. 

Stirlingshire  C.C. — The  clerk  to  the  Central  District 
Committei'.  ^[r.  Lupton,  reported  that  he  had  received 
the  rei)ort  by  Mr.  Greig,  surveyor,  on  the  proposed 
scheme  of  drainage  for  Cambusbarron,  and  as  instruc- 
ted he  had  .sent  a  copy  to  the  town  council,  at  the 
.same  time  requesting  the  oouncil  to  state  on  what 
terms  they  would  grant  the  connection  from  Cambus- 
barron t«  their  sewer. 

Wharfedale  R.D.C. — .Some  time  ago  a  scheme  to 
cost  t*),7(U  was  approved  by  the  Local  Government 
Board  for  the  sewerage  of  tjie  village  of  .A.del,  and  it 
was  arranged  that  the  L«^ds  Corjioration,  whoM- 
boundary  adjoins  that  of  Adel,  should  continue  their 
main  sewer  in  order  that  the  sewage  could  bo  treated 
by  them.  On  the  outbreak  of  war  only  about  half 
the  scheme  had  been  completed,  and  a  sum  of  £3,000 
was  spent.  The  Leeds  Corporation  then  wrote  stating 
that  owing  to  the  altered  conditions  they  could  not 
can-y  out  their  part  of  the  contract,  and  while  the  con- 
tractor for  the  rural  council  would  not  agree  to  a 
suspension  of  the  work  he  was  willing  that  his  contract 
should  be  broken.  The  difficulty  of  tlu"  AVharfedale 
authority  is  that  their  £3,000  has  been  spent  to  no 
purpose  if  a  union  cannot  be  made  with  Leeds,  and 
they  havf  therefore  |)etitioned  the  Local  Govirniiieiit 
Board  to  hold  an  inquiry. 

WATER,    CAS,   AND     ELECTRICITY. 

Middlesbrough  T.C. — The  gas  and  electricitv  niuln- 
takini's   ^liow   thi-   yoar  a  i>rofit   of   El.O.dOO. 

Mid-Lothian  CO. — It  was  reported  that  a  committee 
of  the  Edinburgh  and  District  Water  Trust  had  inti- 
mated that  they  were  advi.^ed  by  coun.'^cl  that  their 
present  procedure,  by  which  they  supplied  water  to 
the  local  authorities  in  the  county,  was  absolutely 
illegal  and  not  contemplated  by  their  Act.  It  had 
been  suggested  that  a  point  ca.se  should  be  l)rouglit 
before  the  Court  of  Ses.sion,  and  this  bad  been  agreed 
to. 

Ripon  T.C. — A  scheme  for  the  enlargement  of  the 
gasworks,  at  an  estimated  cost  of  C7,400.  is  r<  fom 
mended  by  the  Gas  CommiU.  .-. 

MISCELLANEOUS. 

Chertsey  R.D.C. — The  surveyor,  Mr.  C.  G.  Atkin- 
son, rep.T.rted  that  isince  .June  15th  last  up  to  the 
present  time  he  had  been  using  his  motor  cycle  on 
council  business,  and  had  covered  2,4()0  miles,  or  an 
average  of  400  miles  per  month.  That  means  of 
locomotion  had  enabled  him  to  carry  out  his  duties 
more  efficiently  than  would  otherwi.se  have  been  the 
ca.se,  and  he  asked  tha.t  the  council  should  consider 
the  question  of  making  .seme  allowance  to  cover  the 
running  ex|>en.ses.  .Answering  the  chairman,  the 
surveyor  said  the  running  exijenses  amounted  to 
£20  per  annum. — Mr.  Edenborougb  said  the  request 
was  a  very  reasonable  one.  Tlie  matter  was  allowed 
to  .stand  over  until  the  next  meeting. 

Margate  T.C. — It  is  proposed  to  purchase  a  petrol 
HK^tor  (ire  escape,  with  accessories,  at  an  estimated 
cost  of  £1,1.50. 


PERSONAL. 


Mr.  Robert  McNicoll,  county  sanitary  inspector  of 
Perthshire,  has  enlisted  under  Lord  Derby's  scheme. 

Mr.  D.  Hinchcliffe,  surveyor  to  the  Shepton  Mallet 
Urban  District  Council,  has  joined  the  Royal  Engi- 
neers. 

Mr.  F.  A.  Barnes,  city  surveyor  of  Truro,  has  been 
voted  25  guineas  for  his  work  in  connection  with  the 
reconstruction  of  the  municipal  bviildings. 

Ml-.  Edgar  F.  Willson,  surveyor  to  the  Kings- 
bridge  (Devon)  Rural  District  Council,  has  been 
appointed  surveyor  to  the  Saxniundluim  Urban  Dis- 
trict Council. 

ilr.  William  Mackenzie,  county  sanitary  inspector, 
has  been  appointed  sanitai'y  inspector  and  housing 
officer  for  the  Western  District  of  the  Ross  and 
Cromarty  County  Council. 

Mr.  R.  J.  Glass,  burgh  surveyor  and  sanitary  in- 
spector of  Maybold,  has  been  appointed  sanitary 
inspector  to  the  Bathgate  District  Connnittee  ol:  the 
Linlithgow  County  Council. 

Mrs.  Eleanor  Tliurlby  has  been  appointed  assistant 
sanitary  surveyor  to  the  Wortley  Rural  District 
Council,  to  act  during  the  absence  of  her  husband, 
Mr.  F.  Thurlby,  the  sanitary  surveyor,  who  has 
joined  the  London  Rifle  Brigade. 

Mr.  F.  Weeber,  surveyor  to  the  Horncastle  Urban 
Distr'icl  Council,  and  Mr.  E.  Park,  surveyor  to  the 
Horncastle  Rural  District  Council,  have  joined  the 
Royal  Engineers  together,  and  both  councils  are 
keeping  their  posiitions  open  for  them. 

Mr.  G.  A.  Waite.  assoc.m.inst.c.e.,  temporary 
assistant  city  livn  m  mid  surveyor  of  Salisbtiry,  and 
formerly  engin  ii:i  i  -lant  at  Kochdale  and  Brad- 
ford, has  hern  ,i  p|»iiiiti'(l  temporary  surveyor  and 
water  engineer  to  the  Portland  Urban  District  Council. 

Mr.  A.  R.  Fincli,  borough  engineer  and  surveyor  of 
Kensington,  has  been  advised  by  his  doctor  that, 
unless  he  is  relieved  of  .some  of  his  work,  tlie  un- 
satisfactory conditioin  of  his  nervous  system  pointed 
to  a  breakdown,  which  wotdd  incapacitate  him  en- 
tirely. Tlie  Finance  Committee  of  the  borough 
council  have  accordingly  decided  to  grant  him  com- 
|)letc  freedom   from  duty  for  three  months. 

Mr.  P.  R.  Gibbs,  divisional  surveyor  for  No.  1 
District  under  the  Worcestershire  County  Council, 
lias  been  granted  a  commission  as  2nd  Lienteiiant  in 
the  nth  Worcestershire  Regiment,  Pioneer  Battalion. 
The  following  members  of  the  county  surveyor's  office 
staff  have  also  been  engaged  on  active  service  during 
the  past  year :  Mr.  B.  C.  Hammond,  chief  assiistant, 
2nd  Lieutenant,  Royal  Engineers,  in  France ;  Mr. 
C.  F.  Walker,  .second  assistant.  Lance-corporal,  8th 
VVorcesters.  in  France;  Mr.  H.  T.  Evans,  third 
assistant.  Legion  of  Frontiersmen,  attached  to  Fusi- 
liers, East  .\frica;  Mr.  E.  Wall,  pupil,  2nd  Lieu- 
tenant, Royal  Engi.neers,  Fortress  Company ;  Mr. 
A.  H.  Francis,  chief  cJerk,  Company  Qnartermaster- 
Sergeant,  2/8  Worce.steTs;  Mr.  E.  F.  Gravenall, 
.second  Clerk,  Sergeant,  3/8  Worcesters;  Mr.  G.  J. 
llaiiiian,  junior  clerk,  2nd  Worcesters,  France  (now 
reported  missing).  This  leaves  only  one  member  of 
the  staff — viz.,  the  third  clerk — who  was  rejected  for 
eyesight,  )>ut  who  lias  attested  under  Lord  Derby's 
scheme,  and  who  will  he  called  up  with  the  first 
group.  In  addition  to  the  above,  150  oiit  of  the  460 
roadmen  have  joined  the  Colours  or  are  engaged 
upon  munition  work.  One  of  the  assistant  .surveyors 
— Mr.  Roland  Fletcher^and  twenty-five  men  have, 
for  the  last  four  months,  been  engaged  iiiion  military 
road   work   for  the  Road  Board. 

OBITUARY. 

Mr.  F.  S.  Sargent,  surveyor  to  .the  Dover  Rural 
District  Council,  died  recently,  we  regret  to  state. 


Dearer  Electricity  at  Islington. — At  the  last  meet- 
ing of  Islin^liiii  I^M■•ll^I)  ('oiiiiiil  an  increase  of  15  per 
cent  on  tin  i-.i-liiiL'  'li.ni;.^  for  electrical  energy  for 
private  ligliiiiiLi  :n\<i  power  |mi|ioses  was  made,  to  take 
effect  from  March  next. 

The  Surveyors'  Institution. — The  next  ordinary 
general  meeting  will  be  held  in  the  lecture  hall  of 
the  institution  on  Monday,  January  10th,  when  a 
paper,  entitled  "  Some  Notes  on  Reinforced  Con- 
crete," will  be  read  by  Mr.  R.  M.  Ivearns  (Fellow). 
The  chair  will  be  taken  at  five  o'clock  instead  of 
eight  o'clock. — In  view  of  present  circumstances  the 
usual  junior  meetings  will  not  be  held  this  session. 
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LOCAL   GOVERNMENT  BOARD   INQUIRIES. 

The  Editor  invites  the  co-operation  oj  Surveyor  reade 
with  a  view  to  making  the  information  given  under  th 
head  as  complete  and  accurate  as  possible. 


THINGS    ONE    WOULD   LIKE  TO   KNOW. 


INQUIRIES   HELD. 

Bentley-with''Arksey   U.D.C.  (December  23id.     Mr. 

A.  G.  Drury;. — £2,03U,  supplementary  expenditure  in 
connection  with  the  scheme  for  sewerage  and  sewage 
disposal  works.  The  clerk  to  the  eouncil  (Mr.  G. 
Pye)  stated  that  the  application  arose  chiefly  out  of 
a  contract  for  sewerage  works  entered  into  in  1913, 
and  the  excess  of  expenditure  over  estimates  was 
accounted  for  to  a  large  extent  Ijy  the  nature  of  the 
ground — the  running  sand  and  water — and  the  bad 
ground  generally  in  the  Bentley  Toll  Bar  district, 
which  necessitated  the  tinitier  being  left  in  the  tren- 
ches. A  bad  state  of  ground  was  aLso  met  with  at 
the  new  pumping  station  in  Bentley  village,  and 
necessitated  an  expenditure  far  exceeding  the  esti- 
mate. The  original  estimate  for  the  work  was  £11,936, 
l)ut  the  contract  was  let  for  £12,458.  A  representative 
of  the  engineers  (Messrs.  Balfour  and  Son.s),  gave 
details  of  the  cost  of  various  iwrtion-s  of  the 
work,  and  in  reply  to  the  in?poetor,  said  the  whole 
system  now  worked   effectually. 

APPLICATION   FOR  LOAN. 
Newport  (Mon.)  T.C. — £1,025  for  the  construction  of 
a  new  road. 

LOANS   SANCTIONED. 
Hackney  B.C. — £9,302  for  contribution  towards  the 
cost  of  street  improvements. 

Preston  T.C. — £3,140  for  market  offices  and  con- 
veniences. 

Raunds  U.D.C. — £483  tor  the  provision  of  a 
cemetery. 

St.  Pancras  B.C.— £15,000  for  the  electricity  under- 
taking. 

FORTHCOMING  INQUIRY. 

JANUARY.  £ 

24. — Tottenham.      For  the  purchase   of   land 

for  a  hosijital  (Dr.  W.  W.  E.  Fletcher)        8,643 

EOR     OTHER     ADVERTISEMENTS 

Bee  End  of  Paper. 

Just   Published.      Crown    8vo.,    Limp    Cloth, 
Rounded     Corners.        Price     2s.     6d.     nett. 

rrnv:  kioinfukced  cunc-rf.te  begula- 

TIONS  of  the  London  County  Council  made 
July,  1915,  under  the  London  County  Council  General 
Powers  Act,  1909,  approved  by  the  Local  Government 
Board,  and  ordered  to  come  into  operation  on  1st 
January,  1916. 

A  Handy  Guide  for  the  use  of  Architects,  Sur- 
veyors, Engineers,  and  Contractors,  containing  the 
Full  Official  Text  (by  permission  of  the  L.C.C.),  with 
B.xplanatory  Notes,  Diagrams,  and  Worked  Examples, 
by  Ewart  S.  Andrews,  b.sc.eng.,  w-CI.,  Consulting 
Structural  Engineer. 

Although  the  Regulations  apply  only  to  the  London 
area,  they  are  likely  to  be  adopted  throughout  Great 
Britain,  because  they  contain  the  most  detailed 
requirements  of  any  Official  Regulations  in  the  world, 
and  also  they  have  received  the  approval  of  the  Local 
Government  Board.  Provincial  authorities  who  apply 
for  loans  upon  reinforced  concrete  construction  will 
probably  therefore  conform  to  the  Regulations  whieli 
the  Board  have  already  approved. 

B.  T.  Batsford,  Limited,  94  High  Holbom,  London. 
(2,805) 

TV  ANTED— A  Temporary  Clerk- As.sistanfc  in 
'  '  the  office  of  the  Engineer  and  Sui-veyor  to  the 
Rural  District  Council  of  Chelmsford.  Preference 
given  to  one  able  to  undertake  the  inspection  of  New 
Buildings  under  the  Council's  By-laws  and  using  own 
bicycle.  Applicants  must  be  ineligible  for  service  in 
tile  Ai-my  or  Navy. 

Applications  in  writing,  stating  previous  experience 
and  salary  required,  which  must  include  travelling 
expenses,  to  be  sent  to  Mr.  J.  Dewhirst,  Watei'loo- 
lane,  Chelmsford,  not  later  than  the  10th  .Tanuaiy, 
1916. (2,807) 

rnO  SURVEYORS.  —  Pnrlifulars  of  luminous 
-■-  paint  for  street  illumination  can  be  obtained 
from  Hariy  W.  Cox  &  Co.,  Limited,  159  Great  Port- 
land-street, W.  (2,806) 


(Contributed.) 
Is  it  a  fact,  as  stated  in  a  leading  technical  paper 
the  other  day,  that  young  women  are  more  easily 
trained  in  the  management  of  machine  tools  tlian 
youths  ?  Is  it  not  highly  interesting  to  read  that  in 
a  large  munition  factory  "  somewhere  in  the  North," 
youths  had  been  tried,  and  that  at  the  end  of  six 
months  they  had  made  no  progress,  had  damaged  .tlie 
machines,  and  were  replaced  by  young  women,  who 
"  in  five  weeks  were  doing  far  better  work  than  the 
.youths  did  after  as  many  months  "  ?  Is  it  that  the 
youths  of  this  country  are  becoming  demoralised  by 
watching  football  matches  and  cinema  shows,  or  what 
is  the  cause  for  this  decadence  ? 

•  *  •  • 

Why  is  it  tliat  we  are  becoming  more  and  more 
fond  of  adopting  American  words  and  expres- 
sions ?  May  it  not  be  that  our  cousins  across 
tlie  water  are  able  to  make  speech  more  terse  and 
tangible  ?  For  instance  is  not  the  expression  "  road 
builder  "  better  than  that  of  "  road  engineer,"  as  the 
former  word  includes  engineers,  sru-veyors,  and  con- 
tractors ? 

•  *  *  • 

With  regard  to  economies  by  local  authorities  at 
the  present  time,  is  there  not  some  truth  in  the  sug- 
gestion that  expenditure  is  increased  by  the  present 
system  of  ward  representation  ?  Do  not  most  sur- 
veyors realise  at  times  that  tliere  is  a  tendency  for 
the  representatives  of  various  wards  on  a  council 
to  endeavour  to  get  work  carried  out  in  the  district 
they  represent,  so  as  to  secure  the  "  good  offices  "  of 
their  constituents,  and  that  this  practice  fends  to  the 
inevitable  result  that  the  wards  vie  with  each  other 
in  .securing  large  expenditure  on  works  which  other- 
Avi.se  could  stand  over  for  a  time  ?  What  can  be  done 
to  remedy  this  incentive  to  municipal    expenditure  ? 

•  •  •  * 

Who  was  it  that  invented  the  following  formula  for 
a.-certaining  the  distance  that  a  light  motor  car  would 
travel  on  an  ordinary  road  surface  after  the  brakes 
had  been  applied  with  an  amount  of  vigour  com- 
patible with  safety  :  "  Square  the  speed  in  miles  per 
hour  and  divide  the  resultant  by  10  gives  distance 
travelled  in  feet.  Thus  a  car  travelling  at  20  miles 
an  hour  could  be  pulled  up  in  40  ft.,  whereas  a  car 
travelling  at  40  miles  an  hour  would  require  160  ft.  "  ? 
Has  anyone  tried  this  on  a  road,  or  coT.ild  not  some 
simple  ex]ieriments  be  made  so  as  to  arrive  at  some 
unod   formula  ? 

•  •  •  • 

.\re  there  not  two  sides  to  almost  every  question  ? 
People  have  been  laughing  at  the  picture  which  has 
hitely  appeared  in  some  of  tire  illustrated  papers 
.showing  women  at  work  in  excavating  for  a  new  under- 
ground railway  in  the  city  of  Berlin ;  but  does  not  this 
lather  tend  to  show  the  work  of  a  nation  in  deadly 
earnest  ?  Could  not  some  of  us  learn  a  lesson  from 
this  picture  ? 

•  •  •  • 

Is  there  any  real  need  for  the  newly  constituted  In- 
stitute of  Arbitrators  when  we  consider  the  large  num- 
ber of  professional  associations  and  institutions  which 
are  already  in  exhstence  ?  Do  not  some  professional 
men  already  l>egin  to  think  that  the  multiplication 
of  these  institutions  is  not  only  hardly  necessary,  but 
that,  on  the  other  hand,  it  might  be  a  good  movement 
to  endeavour  to  amalgamate  some  of  those  already  in 

existence  ? 

•  *  •  • 

What  i.s  to  be  done  about  our  roads  if  they  are 
to  be  much  longer  neglected  for  want  of  funds  to 
maintaiin  them  ?  Although  much  can  be  done  by  the 
old  stitch-in-time  method.-,  mu.st  not  a  time  come 
when  resurfacing  or  reconstruction  liecomes  neces- 
sary ?  Is  it  not  a  penny  wi.se  and  pound  foolish 
principle  to  neglect  roads  when  it  is  possible  to  econo- 
mi.se  in  other  directions  ?  Could  not  the  somewhat 
lavi.ih  expenditure  on  public  parks,  public  buildings, 
piiljlic  baths,  conveniences, ,  street  widenings,  town 
plannins  schemes,  and  so  forth,  be  left  in  abeyance 
for  more  prosperous  times  ? 

•  *  *  » 

Do  we  give  quite  enough  credit  to  our  railway  com- 
p.uiies  during  this  crisis  tor  the  part  they  have  played 
in  such  an  unostentatious  manner  ?  Do  we  realise 
the  enormous  number  of  troops,  recruits,  horses,  bag- 
gage and  war  munitions  of  all  descriptions  that  they 
have  carried,  in  addition  to  their  ordinary  pa.-sengers 
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and  goods,  and  the  small  aiuainit  of  inconvenience 
tiiat  has  l>een  current  to  the  public  ?  Has  not  this 
organisation  been  a  ci'edit  to  the  country,  and  an 
example  of  quiet  strength,  which  should  serve  as  a 
model  of  latent  energy  to  everyone  ? 
•  «  •  * 

When  the  war  is-  over  will  there  not  be  a  very  large 
number  of  disputes  which  can  only  bo  settled  by 
arbitration  ?  Are  there  not  many  contracts  for  tlie 
supply  of  road  materials  and  other  commodities 
entered  into  before  the  war  commenced  which  cannot 
be  carried  out  by  the  contractor,  and  have  not  the 
Local  Government  Board  in  more  than  one  case  of 
the  kind  suggested  arbitration  at  the  end  of  the  war  ? 
Will  there  not  also  be  many_  cases  in  dispute  between 
the  War  Office  and  local  authorities  as  to  extra  ex- 
pense caused  to  the  latter  by  reason  of  having  to 
supply  water  to  large  camps  or  to  troops  quartered 
in  various  places,  and  in  dealing  with  tlieir  sewage  ? 
Will  consulting  engineers  thus  be  able  to  recoup 
themselves  for  their  loss  of  employment  during  the 
war  ? 


Women  Gardeners  for  London  Parks.— In  conse- 
quence of  the  ditficulty  of  liudiug  substitutes  for  some 
of  the  gardening  staff,  the  Parks  and  Small  Holdings 
Connnittee  of  the  London  County  Council  propose  to 
employ  temporarily  a  few  trained  women  gardeners, 
the  rate  of  pay  and  conditions  of  employment  to  be 
the  same  as  those  applicable  to  temporary  under- 
gardeners  in  the  council's  service. 


APPOINTMENTS  VACANT. 

OrPlCIlL  AND  SIHILAB  AOTISIISBliaNTB  RBrllVBD  DP  10  4.30  P.M. 
ON     TBCRSDAtS     WILL     Ba     INSPCISD     IN    THB     FULLUWINO     Dtl'S     IS8D1, 

but  tho»e  responsible  for  their  despatch  are  recommended 
to  arrange  that  thev  shall  rtach  Thb  Surveyor  office  by  noon 
on  WBDNB8DA\9  to  ensure  their  inclusion  in  the  weekly  list  oj 
lummariea  Such  advertisements  may,  in  cases  ot  emergency 
only,  be  telephoned  (City  No.  10i6)  subject  to  later  con 
ftrmation  by  letter.  

SURVEYOR'S  CLERK.— Deceinlxir  31.st.— Alder.shot 
Urban  District  Council.— Mr.  Fred.  H.  Dominey, 
acting  clerk.   Municipal  Buildings,  Aldershot. 

SURVEYOR  AND  INSPECTOR.— December  31st.— 
Mayficld  (Staffs)  Rural  District  Council.  £100  per 
annum.— Mr.  R.  Holland,  clerk,  Ashbourne,  Derby- 
shire. 

TEMPORARY  ASSISTANT  SURVEYOR.— January 
l.st.— Coiinty  Council  of  Devon.— Mr.  W.  P.  Robin- 
son, county  surveyor  (No.  2  Division),  22  Queen- 
street.  Exeter. 

TEMPORARY  SURVEYOR.— January  1st.— Horn- 
castle  Rural  District  Council.  £150  a  year. — Mr. 
J.  E.  Chatterton,  clerk. 

SHIFT  ENGINEER.— January  1st.— Chertsey  Rural 
District  Council.  30s.  per  week.  —  Mr.  L.  Porter, 
assistant  clerk,  80  Guildford-street,   Chertsey. 

SURVEYOR.  —  Januai-y  3rd.  —  Maybole  Town 
Council.    £100  per  annum. — Mr.  J.  Gibson,  town  clerk. 

TEMPORARY  BOROUGH  SURVEYOR.— January 
3rd. — Corporation  of  Morecambe. — Mr.  VV.  Tilly,  town 
clerk,  Town  Hall,  Morecambe. 

SANITARY  SUB-OFFICER.— January  3rd.  —  Cor- 
poration of  Dublin.  £78  per  anntim. — Mr.  C.  A. 
Cameron,  Executive  Sanitary  Officer,  Municipal 
Buildings,   Dublin. 

INSPECTOR  OF  NUISANCES.— January  11th.— 
Corporation  of  Merthyr  Tydfil.  £100  per  animm. — 
Jlr.  T.  A.  Rees,  town  clerk,  Town  Hall,  Merthyr 
Tydfil. 

.\SSISTANT  ENGINEERS.- April  1st.  —  Indian 
Public  Works  and  State  Railway  Departments. — Sec- 
retary, Public  Works  Department,  India  Office, 
London,  S.W. 


MUNICIPAL    CONTRACTS  OPEN. 

OFflCIAL  AND  81HU./.R  ADVBRTISBUBNIS  RBCBITBD  DP  TO  4.30  F.B. 
ON     TBnRSDATS    WILL     EB     IN3BRTBD     IN    THB    FOLLOWINO     DAV'S     I6SUB, 

but  those  responsible  for  their  despatch  are  recommended 
to  arrange  that  they  shall  reach  Thb  Sdrvbior  o^ice  by  noon 
on  WBONESDAIS  to  ens  ire  their  inclusion  in  the  weekly  list  of 
summaries.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  101,6)  subject  to  later  con- 
firmation bi/  letter.  

Buildings. 

PRESTWICH.— January  4th.— For  the  construc- 
tion of  a  brick  ctdvert,  2  ft.  internal  diameter,  for  the 
url>an  district  council.— The  Surveyor,  Chester  Bank, 
Prestwich. 


WEST  RIDING.— January  7th.— For  the  remo\  al  of 
two  temporary  schools  to  new  site,  for  the  Education 
Committee.— Education  Architect,  County  Hall,  Wake- 
field. 

BARKING.— January  7th.— For  the  erection  o^f  a 
steel-frameid  building  covered  with  corrugated  iron, 
together  wtth  brick-lined  engine  well,  and  appur- 
tenant works,  for  the  urban  district  council.- Mr. 
R.  A.  Lay,  acting  surveyor.  Public  Offices,  Barking. 

GREENOCK.— January  8th.— For  the  erection  of 
cottages  and  the  eon:structJon  of  streets  and  sewers, 
for  til©  corporation.— Burgli  Surveyor,  Municipal 
Butldings. 

IRLAM.  —  January  24th.  —  For  the  erection  of 
seventy-eight  houses  on  three  sites,  for  the  urban 
district  council.— Mr.  R.  H.  Wintcrbottom,  surveyor, 
Council  Offices. 

Engineering:   Iron  and  Steel. 

DURBAN.— December  31st.— For  the  supply  of  tele- 
phone apparatus  and  materials,  underground  cables, 
and  cast-iron  pipes,  for  the  Telephone  Department.— 
Messrs.  Webster,  Steel  &  Co.,  London  Agen^,  5  East 
India-avenue,  E.C. 

NEWTON-IN-MAKERFIBLD.— January  3rd.  —  For 
the  supply  of  two  Lancashire  boilers,  a  steam-driven 
gas  exhauster,  a  direct-current  set  oi  25-horse-power, 
cast-iron  gas  mains  and  specials,  excavating  trenches, 
erection  of  a  boiler-house,  and  the  construction  of  a 
reinforced-concrete  tar  and  liquor  well,  for  the  urban 
district  council.— Mr.  R.  T.  Surtees,  gas  engineer.  Gas- 
works, Newton-le-Willows. 

GOSPORT.— January  4th.— For  the  supply  of  a  fly- 
wheel, crank  shaft,  steam,  and  air  eccentrics  and 
spindles,  for  the  urban  district  council.— Engineer 
and  Surveyor,  Town  Hall,  Gosport. 

MANCHESTER.— January  5th.— For  the  supply  of 
low-tension  switchboard,  for  the  Electricity  Com- 
mittee.— Mr.   F.   E.   Hughes,   secretary,  Town  Hall. 

PORTLAND.- January  5th.— For  overhauling  and 
repairs  to  a  set  "f  ihir. -tluow  deep-well  pumps,  fixing 
a  set  of  engin.'  l^mi  hl',  and  other  works,  for  the 
Waterworks  t'oinniinrr.  -Mr.  A.  S.  Lilley,  engineer 
and  surveyor.  Council  Offices,  New-road,  Portland. 

THURSO.— January  8th.— For  the  construction  of 
concrete  work  at  tlic  west  pier,  for  the  Harbour 
Trustees.— The   Clerk,  Traill-street,   Thurso. 

ST.  PANCRAS.— January  10th.— For  steel  con- 
structional work,  for  the  borough  council.— Mr.  C. 
H.  F.  Barrett,  town  clerk.  Town  Hall,  Pancras-road, 
N.W. 

VICTORIA  (Australia).— January  12th.— For  the 
supply  of  steel  rails  and  fishplates,  for  the  Agent- 
General  for  Victoria.— Messrs.  John  Coates  &  Co., 
115  Victoria-street,  London,  S.W. 

DARLINGTON.— January  12th.— For  the  supply 
and  erection  of  coal  bunkers  and  elevator®,  for  the 
corporation.— Electrical  Engineer,  Electricity  Works, 
Haughton-road,  Darlington. 

SOUTHAMPTON.— January  14th.— For  the  supply 
of  3  tons  of  cast-iron  cylinder,  5  tons  of  steel  cylinder, 
and  1  ton  of  wrought-iron  pump  and  hanging  rods, 
for  the  corporation. — Waterworks  Engineer,  33  and 
35  French-street,  Southampton. 

SOUTHAMPTON.— For  the  supply  of  3  tons  of 
cast-iron  cylinder,  5  tons  of  steel  cylinder,  and  1  ton 
of  wrought-iron  punjp  and  hanging  rods,  for  the  cor- 
poration.—Waterworks  Engineer,  33  und  35  French- 
street,  Southampton. 

Roads. 

CAXNOCK.— December  31st.— For  the  supply  of 
refined  tar  prepared  in  accordance  with  the  specifica- 
tion of  the  Road  Board,  for  the  urban  district  council. 
—Mr.  R.  Blanchard,  engineer  and  surveyor.  Council 
Offices,  Cannock. 

LYDD.— December  31st.— For  the  stipply  of  200 
barrels  of  tar,  for  the  corporation.— Mr.  T.  Kettle, 
borough  surveyor 

BRENTFORD.— January  1st.— For  the  supply  of 
12  000  gallons  of  distilled  tar,  for  the  urban  district 
council.— Mr.  J.  W.  Croxford,  surveyor,  Clifden 
House,  Boston-road,  Brentford. 

BOLTON-UPON-DEARNE.— January  3rd.— For  the 
execution  of  private  street  works,  for  the  urban  district 
council. — The  Surveyor. 

HOLLAND  (Lines).— Januai-y  3rd.— For  the  supply 
of  7,650  tons  of  broken  granite,  1,095  tons  of  granitK 
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chips,  250  tuns  of  slag,  410  tons  of  coarse  builders' 
sand,  and  711  barrels  of  refined  tar,  for  the  county 
council.— Mr.  W.  H.  Gane,  clerk,  Sessions  House, 
Boston,  Lines. 

NOKTH  RIDING.— January  olh.— For  team  labour 
and  hauling,  and  macadam  and  steam  rolling,  for 
the  county  council.— Mr.  W.  G.  Brvning,  county 
surveyor.  County  Hall,   Northallerton." 

ISLE  OF  WIGHT.— January  5th.— For  the  supply 
of  150  tons  of  li-in.  granite,  for  the  rural  district 
council.— The  Surveyor,  Newport,  I.W. 

DORSET.— January  7th.— For  the  supply  of  broken 
granite,  basalt,  quartzite,  limestone,  and  tar-mac- 
adam, for  the  county  council.— Mr.  E.  H.  Habgood, 
acting  county  surveyor.  County  Offices,  Dorchester. 

BOURNE.— January  8th.— For  the  supply  of  6,000 
tons  of  granite  and  2,000  tons  of  slag,  for  the  rural 
district  council.— Mr.  T.  Lake,  district  surveyor. 
Bourne,  Linos. 

ELGIN. — January  11th. — For  the  supply  of  road 
metal  for  the  county  highways. — Mr.  A.  Hogg,  county 
road  siy-veyor,  24  Academy-street,  Elgin. 

BEXLEY.— January  11th.— For  the  supply  of  tar, 
highway  materials,  stoneware  pipes,  and  Portland 
cement,  for  the  urban  district  council.— Mr.  W.  T. 
Howse,   surveyor.   Council  Offices,   Bexley   Heath. 

DORKING.— January  16tli.— For  tlie  supply  of 
broken  granite,  tar,  conipo,  sand,  material  for  tarring, 
and  13,000  gallons  of  refined  tar,  for  tlie  urban  dis- 
trict council. — Mr.  W.  A.  Clegg,  surveyor. 

SURREY.— January  17th.— Foa-  the  supply  of  higli- 
class  materials,  such  as  granites,  basalts,  limestone, 
slag,  tar-macadafli,  pitch,  tar,  tar  oils,  flints,  fine 
gravel,  haulage,  and  hire  of  steam  rollers  and  water 
carts,  for  the  county  council. —  Mr.  A.  Dryland, 
county  surveyor.   County  Hall,  Kingston-on-Tliames. 

MIDHURST.— January  18th.— For  the  supply  of 
broken  granite,  for  the  rural  district  council.— Mr. 
A.  G.  Gibbs,  surveyor.  Council  Offices. 

SOMERSET.— January  21st. — For  steam  rolling  and 
scarifying  on  main  roads,  for  the  county  council. — Mr. 
Gordon  R.  FoUand,  acting  county  surveyor.  Wells, 
Somer.set. 

SOMERSET.— January  21st.— For  the  supply  of 
broken  granite  or  basalt,  for  the  county  council. — Mr. 
Gordon  R.  Folland,  acting  county  surveyor.  Wells, 
Somerset. 

WORCESTERSHIRE.  —  January  29th.  — For  the 
supply  of  granite,  blast  furnace  slag  and"  tar-macadam, 
for  the  county  council.— Mr.  C.  F.  Gettings,  county 
surveyor,  30  Foregate-street,  Worcester. 

HERTS.— January  31st.— For  the  supply  of  hand- 
picked  surface  flints,  dug  gravel,  hoggin,  shingle, 
sand,  and  team  labour,  for  the  county  council.— Mr! 
J.  S.  Killick,  county  surveyor.  County  Survevor'*^ 
Office,  Hatfield. 

Sanitary. 

MERTHYR.— January  4th.— For' the  supply  of  dis- 
infectants, for  the  corporation.— Medical  Officer  of 
Health,  Town  Hall. 


NORTHWICH.— January  10th.— For  the  collection 
and  removal  of  nightsoil  and  ashes,  for  the  urban  dis- 
trict council. — Mr.  J.  A.  Cowley,  clerk.  Council  House, 
Northwich. 

Stores. 

OTLEY.— December  31st.— For  the  supply  of  setts, 
kerbs,  flags,  granite  macadam,  pitch,  tar,  slag  dust, 
tar-macadam,  limestone  macadam,  and  brushes,  for 
the  urban  district  council.— Mr.  C.  F.  Hodgson,  sur- 
veyor. 

SUNDERLAND.— December  31st.— For  the  supply 
of  street  lamps,  fire  hydrants,  road  gullies,  manhole 
covers,  asphalting,  kerbing,  sanitary  pipes,  and  dis- 
infectants, for  the  rursil  district  council. — The  Sur- 
veyor. 

HASTINGS.— January  3rd.— For  the  supply  of  man- 
hole covers,  brooms  and  brushes,  for  the  corporation. 
Mr.  P.  H.  Palmer,  borough  engineer.  Town  Hall. 

BARNSLEY.— January  4th. — For  the  supply  of 
materials  and  stores  required  in  the  highways  and 
waterworks  departments,  for  the  corporation. — Mr. 
J.  H.  Taylor,  Manor  House  Offices,  Barnsley. 

HAMPSTEAD.— January  Gth.— For  the  supply  of 
Yorkshire  and  other  natural  footway  paving,  artificial 
footway  paving,  granite  kerb,  channelling,  wood 
blocks,  broken  granite,  basalt,  gravel,  hoggin,  Thames 
ballast,  sand,  pitch,  tar,  creosote  oil,  tar-paving,  tar- 
macadam,  lime,  cement,  drain  pipes,  traps,  iron- 
mongery tools,  iron,  steel,  and  slopping,  for  the 
borough  council. — Mr.  Arthur  F.  Johnson,  town  clerk. 

ST.  PANCRAS.— January  10th. — For  the  supply  of 
cartage,  timber  and  joinery  materials,  Jarrah  wood 
blocks,  baiu'OW'S,  trucks,  handles,  paints,  oils,  smiths' 
and  founders'  works,  general  ironmongery,  tools  and 
other  hardware  goods,  "Yorkshire  stone  and  artificial  pav- 
ing slabs,  granite  kerbs,  paving  s;etts,  broken  granit.e, 
Kentish  rag,  gravel  and  other  road  matonais,  lime, 
cement,  bricks,  stoneware  pipes  and  other  glazed 
goods,  bass  brooms,  horse  brush  stocks,  tarpaulins, 
hemp  and  rubbeir  goods,  pitch,  tar,  creosote  oil,  re- 
moval of  road  sweeijings,  horsing  water  vans,  and 
horsing  road-sweeping  and  other  machines,  for  the 
borough  council.— Mr.  Nisbet  Blair,  borough  engi- 
neer and  surveyor. 

LANCASTER.— January  10th.— For  the  supply  of 
brushes,  ironmongery,  iron,  steel,  iron  and  brass  cast- 
ings, team  labour,  and  timber,  for  the  corporation. — 
Boi-ough  Surveyor,  Town  Hall. 

IRLAM. — January  14th. — For  the  supply  of  broken 
granite,  tarred  slag,  kerbs,  setts,  pervious  chippings, 
granite  concrete  flags,  cement,  stoneware  pipes,  dis- 
infectants, scavenging  brooms,  and  iron  castings,  for 
the  urban  district  council. — Mr.  R.  H.  Winterbottom, 
surveyor.  Council  Offices. 

PLYMOUTH.— January  15th.— For  the  supply  of 
paints,  varnishes,  ironwork,  petroleum  oil,  broom- 
beads,  household  brushes,  rope,  iron,  steel,  pitch- 
pine,  deals,  flooring,  carbolic  powder,  Portland 
cement,  lubricating  o:ls,  fuel  oil,  tar,  pitch,  painters' 
bruslies,  exjalosives,  soap,  softwood-blocks,  creosote, 
disinfectant  fluid,  granite  kerbs,  setts,  white  lead, 
red  lead,  linseed  oil,  turpentine,  turijentine  substi- 
tute,   refilling   machine-revolving   brooms,    benzoline. 


FIRE-RESISTING  FLOORS.  ROOFS  c^  S1V\IRCASES 


THE  KLEIN E    PATENT    FIRE- RESISTING     FLOORING    SYNDICATE     LTD. 
^*i^.^_  I53-I56,HIGHH0LB0RN.  LONDON.  W.C.  e,>i.M.^A^/S9s 


FURNACE 
SLAG 

From  14  owt.  to  24  ewt.  per  cubic  yard 


Old,  Hard,  Dense. 
Made  Fifty  Years, 


JOHN  FREAKLEY  A  CO.,  Ltd.,  *^°°^\f»"£E^^"^jrT? 


XIPXOP*. 


s— "  Freakley,  Tipton.' 
e— No.  3  Tiptou. 
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ROAD   IVIAKIIVG 

REINFORCE    CONCRETE    ROADS    WITH 

EXPANDED      METAL 


PORT    TAT.BOT:   Eondw 


THE     EXPANDED     METAL     COMPANY.     LTD. 

iPatentees  aod    Manufacturers  of  Expanded    Metal.) 

_    Head   Office  :     YORK    MANSION,    YORK     STREET,    WESTMINSTER,    LONDON,    S.W.     = 

Worlls  :    STRANTON     WORKS,    WEST     HARTLEPOOL. 

J.  and  A.   Sewage  Distributors 

Waterwheel    or    Power=driven    Types 


Installation  electricaliy=driven  ;   each  distributor  capable  of  sprinKling 
1,200,000  galls,  per  day  with  1  B.H.P.  and  less  than  12  in.  loss  of  head. 

Continuous  drive   with    uniform   intervals  bet^veen   doses. 
Greatest   economy   in   current. 

Jones     &    Attwood,    Ltd.,     "''"'"'''  •^"'""" 


Stourbridge. 


Telegraphic  Address  -"  HEAT,  STOURBRIDGE.' 


Telephone  No,  10. 
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motor  spirit,  tools,  indiarubber  goods,  hose,  and  ship 
chandler's  goods,  for  the  corporation.— Mr.  James 
Paton,  borough  engineer  and  surveyor.  Municipal 
OfHoes,  Plymouth. 

HORNSEY.— January  17th.— For  the  supply  of 
cai'tage,  road  materials,  paving  granite  and  general 
masons'  materials,  masons'  and  paviors'  work,  Fort- 
land  cement,  iron,  steel,  bituminous  road  materials, 
laying  and  maintaining  asphalt  footway  and  carriage- 
way pavements,  cartage,  disposal  of  road  sweepings, 
and  street  watering,  for  the  corporation. — Mr.  E.  J. 
Lovegrove,  borough  engineer  and  surveyor,  Town  Hall. 

ISLINGTON.— January  21st.— For  the  supply  of 
store-s  for  the  electricity  department. — Electrical  Engi- 
neer,  Lighting  Station,   Eden-grove,   Holloway,   N. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 


Editor   invites   the   co-operation   of   Sdrveyob    readers 
with   a   view   to   making   the   information   given   under   this 
complete  and  accurate  as  possible. 


head 


'  Accepted.  t  Eeoommended  for  acceptance. 

1  Provisionally  accepted. 
ASHTON-UNDER-LYNE.— Accepted    for    the    supply  of    one 
100-gallon    pneumatic    ejector   for   humus   sludge,    for   the 
corporation. — Mr.  J.  Rowbottom  : — 

Hughes  &  Lancaster,  Buabon  and  London. 


LONDON. — For  installing  heating  apparatus  at  the 
secondary    school,    Forest    Hill,   for    the    London    ( 
Council : — 
Beaven  &  Sons,  Limited,  Victoria-street 
.T.  Cormack  &  Sons,  Limited,  Westminster 

Cannon  &  Hefford,  Peckham 

J.  &  F.  May.  Lincoln's  Inn-fields 

W.  G.  Cannon  &  Sons.  Limited.  London-road  . . 
Yetton  &  Brockett.  Limited,  Southwark 
Briehtside     Foundry     and     Engineering     Company, 
Limited,  Victoria-street  t  !. 


£2,127 
2.122 
1,958 
1,897 
1,820 


LONDON. — For   the   execution   of   tar-paving   in   educational 
institutions,  for  the  London  County  Council : — 
Chittenden  &  Simmons,  Limited,  Maidstone.   Kent. 
A.  C.  W.  Hobman  &  Co.,  Limited,  South  Bermondsey.* 
Q.  Neal,  Tooting. 
F.  Q.  Sneppard,  Peckham. 
J.  Smart  &  Son,  Victoria-street. 
J.  Wainwright  &  Co.,  Limited,  Maida  Vale. 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of 
dates  of  forthcoming  meetings. 

JANUARY. 
5.— Institute  of  Sanitary  Engineers  :   Presidential  Address. 
29.— Institution   of   Municipal   Engineers  :   Northern   District 
Annual  Meeting. 

FEBRUARY. 
2.— Institute  of  Sanitary  Engineers  :  Dr.  Gilbert  J.  Fowler 
on    "  The    Activated    Sludge    Process    of    Sewage    Puri- 
fication." 


APPOINTMENTS    WANTED. 


pIVIL  ENGINEER,  Siu-veyor, 
^^  Army,  experienced  Railways, 
Oon.struct'ion,  Buildings,  Drainage, 
Measuring  up  Works  and  Contracts, 
desires  permanent  po.«t. — Box  1,551. 
Sdrveyob.,  24  Bride-lane,   Fleet-street 


34,  ineligible 
Bridges.  Road 
Setting  Out, 
Book-keeping, 
office  of  The 
E.G.        (2.797) 


APPOINTMENTS    OPEN. 

Official  and  siuilar  advbbtiseuhnis  rbcbivbd  up  to  4.30  v.u. 

ON    THURSDAYS    WILL    BH    INSBRTBD    IN    THH    FOLLOWINO    DAT'S    ISSUB, 

hut  those  responsihle  for  their  despatch  are  Tecoramended 
to  arrange  that  they  shall  reach  Thb  SiniVByoR  office  by  noon 
on  WBDNBSDATS  to  ensure  their  inclusion  in  the  weekly  list  of 
BummaTies.  Such  advertisements  may,  in  cases  of  emergency 
only,  be  telephoned  (City  No.  10^6)  subject  to  later  con- 
firmation by  letter. 

"DOROUGH    OF    MORECAMBE. 
-*-*    APPOINTMENT  OF  TEMPORARY  BOROUGH 
SURVEYOR. 

The  Town  Council  of  the  Borough  of  Morecaml>e 
invite  applications  from  qualified  persons  ineligible 
for  military  service  for  the  temporary  appointment 
of  Borough  Surveyor,  as  substitute  for  the  Borough 
Surveyor  on  active  setrvioe. 

Applications,    under    seal,    endorsed    "Temporary 
Borough    Surveyor,"     accompanied    by    three    testi- 
monials, and  stating  salary  required,  to  be  delivered 
to   me   not  later  than  3rd   January,   1916. 
WM.    TILLY, 

Town   Clerk. 

Town  Hall,   Morecambe.  (2,801) 


EQUISITES 


v^. 


of  every  description,  includiug  Pumps,  Hose,  Water 
Lifters,  Jointing  for  Pipes,  Valves,  Specialities  as 
illustrated,    and     Road  -  roller    Stores        .... 

for    Borough    Engineers    and 
Surveyors.    

We  can  suppi)'  YOUR  requirements  promptly  aud  at 
reasonalile  prices.  .  Write,  'phone,  wire  or  call, 
A  copy  of  our  736  pp.  CATALOGUE  will  be  gladly 
sent    upon     receipt    of    application    on     Ijusiuess    form. 

W.  H.  WILLCOX  &  Co.,  Ltd. 

32  -  38    Southwark    Street,     London,     S. E» 


"  Penberthy  "  Automatic 
CELr.AR  DRAINKR  for 
reinoviiig  "  flood  "  troubles 


"Penberthy"    INJECTORS, 

Automatic  and  Autopositive. 

lor    high,    medium ,    or    low 

pressure  boiler  feeding. 


.J 


PBAJN  AND  TUBE  CLEARING  MACHINES 

Supplied  complete  with  specially  selected  MALACCA    CANES,  fitted  with  ordinary 
Brass   Interchangeable   Joints^  ^I^^  ^.^,^  ^^^  ..  FERRET  "  or  other 

.^s^sHs^^  patent  LOCKFAST  JOINTS. 


Coutractori  to  H.M,  Government,  Principal  Railway  Companies, 
Boroush  Councils,  and  Municipalities  throoghout  tht  ^Torld. 

IN  USE  BY  EMINENT  SANITARY  EXPERTS  EVERYWHERE. 


Wt    art    specialists    in    DRAIN    CLEANINC    and    TESTUIC 
APPLIANCES.     Catalogue  an  appUaition, 


GAKEBREAD,  ROBEY  k  CO.,  Caroba  Works,  WOOD  GREEN,  LONDON,  N. 


Tel»craphle    Addrssai    "aPLXHDOUR,    LOMDON." 


T»l«|»l»on«  Numbers,  Palm«««  Oraan,  838  Jk  SSS, 


JUL 


TD 
1 

S83 
Engin . 


The  Surveyor  and  municipal 
engineer 


aovyois  ni^n^ 
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